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Abstract: Suffocation syndrome is the leading cause of hypoxia and mortality in the most common lung 
diseases, asthma and COVID-19. Inhaled corticosteroids (ICSs) have been shown to be the mainstay of critical 
care in these diseases. Meanwhile, mortality from strangulated hypoxia is highest in low-income countries 
because ICSs are not currently available to many patients. Warm alkaline hydrogen peroxide solutions 
(WAHPSs) have reportedly been invented in recent years to urgently turn thick sputum, mucus, pus, serous 
fluid, blood clots and many other biological masses containing the enzyme catalase into a fluffy oxygenated 
foam. It has been shown that the mechanism of action of WAHPSs consists in alkaline saponification of lipid 
and protein-lipid complexes of biological masses and their transformation into oxygen foam, because hydrogen 
peroxide is urgently decomposed into water and oxygen gas under the action of the biological masses catalase 
enzyme At that excess oxygen is absorbed into blood through lungs and increases blood oxygen saturation. 
Based on the described mechanism of action of WAHPSs and the high availability of their ingredients, it is 
suggested that mortality from choking and hypoxia in asthma and COVID-19 can be reduced by combining 
ICSs with inhaled WAHPSs, especially in poor countries. The essence of the inventions underlying the 
formation of WAHPSs is given.  

Keywords: oxidative stress; antioxidant; infalammation; SARS-CoV-2; COVID-19; asthma; anti-
inflammatory 

 

1. Introduction 

Choking hypoxia is the most dangerous complication occurring in patients suffering from the 
most common lung diseases of today - asthma and COVID-19 [1–5]. The fact is that asthma and 
COVID-19 continue to kill hundreds of thousands of patients worldwide precisely because of hypoxic 
damage to cortical cells [6–8]. At the same time, there is no doubt that the cause of hypoxia is 
respiratory obstruction [9,10]. That is why, in critical situation in these diseases, all patients are 
prescribed forced mechanical lungs ventilation with oxygen [11–14]. It is also not accidental that if it 
is impossible to normalize oxygen content in patient's blood through his lungs, the patient's blood 
oxygen saturation is increased by extracorporeal membrane oxygenation (ECMO) [15–20]. But ECMO 
is inaccessible to most patients, the technology itself is very dangerous for their life and health and 
many times increases the cost of COVID-19 treatment [21,22].    

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
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The paradox of this medical situation is as follows. Although the true cause of biological death 
in patients with asthma and COVID-19 is a severe degree of hypoxia (that is, low blood oxygen 
content), the air that patients breathe has sufficient oxygen content. However, with respiratory 
obstruction, oxygen is poorly absorbed into the blood through the lungs. In other words, today there 
is no generally recognized, available and effective medication that urgently increases oxygen 
absorption into the blood through the lungs of patients and urgently increases the oxygen content in 
the blood in conditions of respiratory obstruction [23,24].  

At the same time, the etiology and pathogenesis of respiratory obstruction in asthma and 
COVID-19 have been studied sufficiently. In particular, it has been found that in asthma and COVID-
19, respiratory obstruction develops due to narrowing of the airway lumen caused by inflammation 
of the airway mucosa and/or lung tissue [25–28]. This still justifies the importance of steroidal anti-
inflammatory drugs in the treatment of patients with asthma. Therefore, inhaled corticosteroids 
(ICSs) are still the basis of asthma treatment today [30–35]. At the same time, it is likely that in a 
prolonged severe asthma attack, noninfectious airway inflammation of an allergic nature makes it 
difficult to remove mucus and sputum from the airways to the outside in the same way that it makes 
air movement toward the alveoli difficult [27,28]. The fact is that ICSs have no pyolytic, mucolytic 
and antihypoxic action. This is why, under these conditions, mucus and phlegm can become an 
additional mechanical obstacle to the movement of airway gas through the airways to the alveoli.   

On the other hand, there is no doubt that inflammation of lung tissue in COVID-19 is of 
infectious nature because COVID-19 refers to infectious lung diseases [36–39]. The cause of lung 
disease in COVID-19 is coronavirus, which affects the respiratory mucosa and contributes to the 
development of nonspecific pneumonia [40]. In turn, the cause of respiratory obstruction in COVID-
19 is nonspecific bilateral pneumonia that develops in the peripheral parts of the lungs [41]. Infectious 
pulmonary inflammation in COVID-19 is manifested by decreased lung airiness, pulmonary edema 
and airway mucosa [42–44]. Pneumonia is often accompanied by purulent bronchitis, which causes 
the airways to fill not only with thick mucus and sputum, but also with pus [45–48]. 

Consequently, severe asthma attack and severe nonspecific bilateral pneumonia in COVID-19 
narrow the lumen of bronchi and bronchioles due to inflammation of airway mucosa and/or 
surrounding lung tissues of allergic or infectious nature, which hinders air movement with oxygen 
to alveoli [45,46,48] and removal of mucus, phlegm and pus from distal parts of airways outwards.  
This contributes to airway obstruction by sputum, mucus and pus, which, in its turn, hinders oxygen 
absorption into blood through lungs and decreases oxygen content in blood, i.e., it causes hypoxia 
development [49–51]. 

At the same time, it has been reported that sputum, mucus, pus and other thick secretions may 
accumulate in the airways, especially in patients with bacterial or fungal superinfection [52–57]. In 
particular, it has been shown that serous fluid and pus can accumulate in the airways in tuberculosis, 
bronchiectatic disease, cystic fibrosis, purulent obstructive bronchitis, paragonimus, pulmonary 
strongyloidosis, legionary disease, and severe chest trauma [58–62]. Because asthma and COVID-19 
can sometimes be combined with, not just bacterial and fungal superinfections, the airways of some 
patients may be filled not only with sputum and mucus, but also with thick pus [45,46,63–65]. Despite 
this, the common technique of inhaled corticosteroids and artificial lung ventilation is performed 
without inhaled mucolytic, pyolytic, and oxygen-releasing drugs [66–68]. Under these conditions, 
sputum, mucus, and pus remain inside the airways and impede the flow of air with corticosteroids 
and oxygen to the distal airways [50,58,63]. Nevertheless, there is no doubt that researchers will 
sooner or later find original solutions to this problem. And, as has often been the case in the history 
of modern medicine, these solutions will be reflected in descriptions of inventions sooner than in 
scientific articles. That is why this review aims at identifying innovative opportunities for urgent 
release of airways from thick sputum, mucus and pus with the possibility of a concomitant increase 
in oxygen content in the lungs and in the blood. 
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2. Materials and Methods 

The information contained in the scientific articles was searched using the following online 
databases: Google Scholar, Scopus, PubMed, Questel-Orbit, Science Direct, Yandex, and E-library. In 
addition, the information in the "References" section of the selected scientific articles was analyzed. 
The information contained in the inventions was searched using the following databases: Google 
Patents, EAPATIS, RUPTO, USPTO, Espacenet, PATENTSCOPE, PatSearch, DWPI and FIIP (RF). 
Additionally, analogs and prototypes of selected inventions were studied.  

The following keywords were used in the search for information: “patent”, “invention”, 
“disease”, “lungs”, “airways”, “bronchi”, “bronchioles”, “alveoli”, “mucous membrane”, 
“inflammation”, “asthma”, “attack”, “respiratory obstruction”, “choking”, “bronchitis”, 
“pneumonia”, “bronchiectatic disease”, “cystic fibrosis”, “tuberculosis”, “paragonimus”, 
“pulmonary strongyloidosis”, “legionnaire's disease”, “chest trauma”, “hypoxia”, “oxygenation”, 
“saturation”, “oxygen”, “air”, “aerosol”, “sputum”, “mucus”, “pus”, “serous fluid”, “blood”, 
“catalase enzyme”, “coronavirus”, “COVID-19”, “SARS-Cov-2”, “MERS” “treatment”, “resistance”, 
“inhalation”, “bronchodilators”, “corticosteroids”, “antihistamines”, “mucolytics”, “pyolytics”, 
“hydrogen peroxide”, “sodium bicarbonate”, “solution”, “antiseptics”, “disinfectants”, 
“expectorants” and “artificial ventilation”. Information on scientific articles and inventions was 
searched with no year restrictions. A systematic review was conducted according to the quality 
standards described in the AMSTAR measurement tool and the PRISMA 2009 checklist [69,70]. The 
search strategy was based on the PICO model [71,72]. Information on the essence of the inventions, 
as described in English, was analyzed. In doing so, the co-authors selected, evaluated, and extracted 
the data independently of each other. Inconsistencies in the reviews were resolved by consensus. The 
block diagram for article selection was a spiral in which each turn of the spiral was an iteration [73,74]. 
The information that was included in the review was limited to drugs, devices, and medical 
technologies designed for intrapulmonary use for the emergency release of dense sputum, mucus, 
pus, serous fluid, and blood clots, increasing airway oxygenation, lung airiness, and urgently 
increasing blood oxygen saturation through the lungs. We used the following criteria for exclusion 
of information from the review: unsuitability for administration to the airways and/or lung tissue for 
urgent recanalization and re-oxygenation when blocked by thick sputum, mucus, pus, serous fluid, 
lymph and blood, and the lack of world novelty and/or a patent on the invention. The risk of 
individual bias in the judgments made was reduced by relying on the essence of the inventions, since 
it is the essence of the inventions that is the generally accepted criterion of novelty.   The analysis 
conducted included 554 inventions, of which the essence of 39 inventions was included to form the 
conclusion of the review. 

3. Results 

It is reported that bronchial asthma remains the most common noncommunicable lung disease, 
the prevalence of which is the highest in middle- and low-income countries [75–79]. The danger of 
this disease is increased during an asthma attack, which, due to the narrowing of the bronchial lumen, 
significantly impairs lung ventilation and therefore causes the development of hypoxia [80,82]. In 
turn, excessively severe and prolonged hypoxia can cause hypoxic brain cell damage and patient's 
death [9,83]. At the same time, ventilation with respiratory gases with oxygen does not always 
eliminate hypoxia.  Until now researchers and doctors are of the opinion that the cause of hypoxia, 
developing during an asthma attack, is bronchial spasm and edema of airway mucosa of allergic 
nature [84]. In this connection, inhaled corticosteroids (ICSs) are the basis of asthma treatment today 
[85–87]. 

It has been reported that in those countries in which patients are provided with the necessary 
amount of ICSs and where asthma is treated with standard course doses of IСSs, asthma mortality is 
lower than in countries in which patients are not fully provided with ICSs [77,88–91]. It has been 
shown that the current standard treatment of asthma with ICSs is not available in countries in which 
basic inhaled medications containing ICSs are not available to many patients because of their high 
cost [75,88]. At the same time, the cost of basic inhaled medications containing corticosteroids is still 
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not decreasing [92–95]. At the same time, the incidence of asthma is increasing and the income of the 
population in many countries remains low [96]. Therefore, the population of such countries may soon 
face an even greater shortage of funds for effective treatment of asthma and its related complications 
[97,98] Therefore, the search for cheaper and more accessible medications that can reduce the cost of 
asthma treatment and mortality from it is relevant and timely especially for middle- and low-income 
countries. 

Inhalation of warm alkaline hydrogen peroxide solutions (WAHPSs) has been shown to be one 
of the reserves in increasing the effectiveness of ICSs in asthma [99]. The fact is that alkaline hydrogen 
peroxide solutions, when locally interacting with sputum, mucus, pus and serous fluid, can exert 
piolytic, mucolytic and antihypoxic oxygen-releasing effects [50,100–103].  

 In this regard, it has been suggested that WAHPSs inhalation for respiratory obstruction caused 
by airway obstruction by sputum, mucus and pus can improve ventilation in the lungs, airway 
patency for ICSs and oxygen up to the alveoli, increase oxygen absorption into the blood and improve 
the effectiveness of asthma attack treatment with ICSs [99]. 

On the other hand, the standard of emergency medical care provided to patients with severe 
hypoxia caused by ARDS in COVID-19 also does not contain drugs providing urgent recanalization 
of the airways and increasing blood oxygen saturation through the lungs in case of catastrophic 
hypoxia [104–106]. Chemotherapeutic, antihistamine, immunotropic, steroid and nonsteroidal anti-
inflammatory drugs [107–110] and inhalation of an oxygen-enriched breathing mixture have been 
reported to be used in these conditions [58,104,111–116]. But the listed medications and increase in 
inhaled oxygen gas content do not always eliminate hypoxia in severe respiratory obstruction in 
patients with COVID-19 [104]. It has been reported that this may be due to the accumulation of 
mucus, sputum, pus, serous fluid, fibrotic fluid, plasma, blood and some other types of colloidal 
biological fluid in the airways, especially in patients with bacterial or fungal superinfection, 
tuberculosis, lung strongyloidiasis, Legionnaires' disease or severe chest trauma [58,117]. The fact is 
that COVID-19 can be combined with these diseases in some patients. 

At the same time the commonly used technology of artificial lung ventilation is performed 
without inhalation administration of drugs with pyolytic, mucolytic and oxygen-releasing effects 
[111–116]. Therefore, sputum, mucus, pus, plasma, serous fluid and some other colloidal tissues 
remain inside the airways, impair gas exchange and blood oxygenation [58,118]. Under these 
conditions, today it is possible to increase blood oxygen saturation only by extracorporeal membrane 
oxygenation (ECMO) [119–122]. But ECMO is inaccessible to most patients, because it many times 
increases the cost of COVID-19 treatment, as well as carries death itself to half of patients with 
COVID-19 [58,123].    

Inhalation and intrapulmonary injection of WAHPSs have been shown to be one possible way 
to increase blood oxygen saturation through the lungs in respiratory obstruction caused by an 
accumulation of sputum, mucus, pus and blood in the airways [50,58,117,118,124]. WAHPSs have 
been reported to consist of the following main ingredients: water, hydrogen peroxide, and an alkali 
(preferably sodium bicarbonate). Water, hydrogen peroxide, and sodium bicarbonate (baking soda) 
have been shown to be among the cheapest over-the-counter drugs. In addition, they are non-
proprietary drugs and have long been widely used in various fields of  medicine. Alkaline hydrogen 
peroxide solutions were originally proposed as bleaching solvents for blood clots (bruising bleaches 
or hemolytic bleaches) and thick pus (pyolytic medications) [58,125].  

The first reports on the results of local interaction of WAHPSs with thick pus, mucus, sputum, 
blood and other thick and/or dry biological masses in laboratory, experimental and clinical conditions 
convincingly show the ability of WAHPSs to urgently turn these masses into a fluffy oxygenated 
foam. Moreover, the results suggested the hope that inhalations and intrapulmonary injections of 
WAHPSs have the potential to urgently recanalize the airways and increase blood oxygen saturation 
through the lungs when the airways are obstructed by sputum, mucus, pus, and blood 
[117,124,126,127]. Therefore, this innovative approach is worthy of special study. Therefore, this 
novel approach is worthy of special study. 
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Since the supposed pharmacotherapeutic direction has not been finally formed by now, in our 
opinion, it is more appropriate to begin an introduction to its beginnings with the content of 
inventions than with the content of scientific articles. This is explained by the fact that all innovative 
proposals researchers traditionally formalize first in the form of inventions, rather than in the form 
of scientific articles, because the preliminary open publication of the essence of the created invention 
excludes obtaining a patent for the invention. That is why we carried out a study of inventions, the 
essence of which can be used to originate a new direction in pulmopharmacology - urgent 
transformation inside the airways of thick sputum, mucus, pus, serous fluid and blood into fluffy 
oxygen foam in order to subsequently increase oxygen delivery to alveoli and blood oxygenation 
through the lungs.   

The results of our study showed that in recent years more than 3 dozens of original hygienic 
medicines designed for urgent dissolution, liquefaction and/or bleaching of thick pus, clots, blood 
stains and crusts, as well as many other thick or dried biological masses have been invented in the 
world (Table 1).  

Table 1. Recipes for hydrogen peroxide solutions that urgently increase the oxygen content of thick 
biological masses by local interaction. 

The title and number of the 

patent for the invention 

Ingredient concentration 

indicators 
Method of application 

Lympho-substitute for local 
maintaining viability of organs and 

tissues in hypoxia and ischemia 
(RU Patent No. 2586292) 

0.01-0.02% Hydrogen peroxide 
0.88% Sodium chloride 

0.06-0.1% Glucose 

Intratissue injection at the site 
of ischemia and/or hypoxia 

Bruise bleacher (RU Patent No. 
2539380) 

0.03-0.01% Hydrogen peroxide 
1.8% Sodium bicarbonate 

0.25% EDTA 

Intradermal injection into the 
bruise area 

Bleaching agent (RU Patent No. 
2589682) 

0.01-0.03% Hydrogen peroxide 
1.7% Sodium bicarbonate 

0.125-0.25% Lidocaine 
hydrochloride 
0.25% EDTA 

Аgent for intradermal bruise 
whitening (RU Patent No. 2573382) 

0.01-0.03% Hydrogen peroxide 
1.8% Sodium bicarbonate 
0.001-0.05% Polysorbate 

Method for skin discoloration in 
bruising area (RU Patent No. 

2582215) 

0.03% Hydrogen peroxide 
1.8% Sodium bicarbonate 

0.25% EDTA 
Local temperature +37 - +42 °C 

Method for whitening of sore 
under nail (RU Patent No.2641386) 

0.03% Hydrogen peroxide 
1.8% Sodium bicarbonate 

Local temperature +37 - +42 °C 

Injection into the blood at 
hematoma cavity under the nail 

Method for whitening of bruise 
under eye (RU Patent No. 2639283) 

0,03% Hydrogen peroxide 
1,8% Sodium bicarbonate 

Temperature  +42 °C 
Skin application 

E.M.Soikher's hyperoxygenated 
agent for saturation of venous 

blood with oxygen (RU Patent No. 
2538662) 

0.29% Hydrogen peroxide 
0.85% Sodium chloride 

0.10% Sodium bicarbonate 

Injection into venous donor 

blood 

Aerated mouthwash (RU Patent 
No. 2635992) 

0.1-0.3 % Hydrogen peroxide 
0.6% Sodium chloride 

0.15% Sodium 
hydrophosphate 

Irrigate the mouth 
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0.05% Sodium 
dihydrophosphate 

Agent for increasing resistance to 
hypoxia (RU Patent No. 2604129) 

0.3-0.5% Hydrogen peroxide 
Gas oxygen at an overpressure 

of 0.2 ATM 

Enteral administration 
Energy drink (RU Patent No. 

2639493) 

0.3-0.5% Hydrogen peroxide 
7% Glucose 

0.7% Ethyl alcohol 
Gas Oxygen at an 

overpressure of 0.2 ATM 

Glass washing liquid (RU Patent 
No. 2763882) 

0.06-0.5% Hydrogen peroxide 
0.1% Colorless detergent 

0.08-0.1% Ammonia 

Spray on the dirty glass of the 
vehicle 

Multipurpose solution for 
epibulbar instillations (RU Patent 

No. 2452478) 

0.55-1.0% Hydrogen peroxide 
1.0-1.5% Sodium bicarbonate 

0.5-1.0% Lidocaine 
hydrochloride 

Instillation into the conjunctival 
cavity 

Methods of diagnostics and 
treatment of clotted hemothorax 

by A.Y. Malchikov (RU Patent No. 
2368333) 

1.5% Hydrogen peroxide 
5% Sodium bicarbonate 

Temperature +37 °С 
Injection inside a blood clot 

Bleaching opener of dried blood 
for wrapping bandages adhered to 
a wound (RU Patent No. 2653465) 

0.75-1.0% Hydrogen peroxide 
1.2% Sodium bicarbonate 

0.5% Lidocaine hydrochloride 

Wetting bandages stuck to the 
wound 

Frictional toothpaste (RU Patent 
No. 2626669) 

0.5-1.5% Hydrogen peroxide 
9.5-10% Sodium bicarbonate 

Wiping the surface of teeth in the 
mouth 

Method of extrapulmonary blood 
oxygenation (RU Application No.  

2020120367, 15.12.2021) 

3% Hydrogen peroxide 
Gas Oxygen under excess 

pressure 0.2-0.8 ATM 
Temperature +36-+42 °С 

Enteral administration 

Method of newborn resuscitation 
in asphyxia (RU Application No.  

2021103789, 15.08.2022) 

3% Hydrogen peroxide 
1.8% Sodium bicarbonate 
Temperature +37-+42 °С 

Intrapulmonary injection 

Method of emergency 
intrapulmonary blood oxygenation 
for COVID-19 (RU Application No. 

2021114105 from 18.05.2021) 

3% Hydrogen peroxide 
1.8% Sodium bicarbonate 

Intrapulmonary injection 

Lung oxygenation method for 
COVID-19 (RU Application No.  

2021102618, 04.08.2022) 

3% Hydrogen peroxide 
1.8% Sodium bicarbonate 
Temperature +37-+42 °С 

Intrapulmonary injection 

Softening agent for thick and 
viscous pus (RU Patent No. 

2360685) 

2.7-3.3% Hydrogen peroxide 
5.0-10.0% Sodium bicarbonate 

 
 
 

Injection into a mass of thick pus 
 

Hyper-gassed and hyper-osmotic 
antiseptic mixture (RU Patent No. 

2331441) 

2.7-3.3% Hydrogen peroxide 
2.0-10.0% Sodium chloride 

Gas Carbon dioxide an 
overpressure of 0.2 ATM 

Method and means for removing 
sulfur plug (RU Patent No. 

2468776) 

2.7-3.3% Hydrogen peroxide 
2.0-10.0% Sodium chloride 

Gas Carbon dioxide an 
overpressure of 0.2 ATM 
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Method of using plaque removal 
solution with irrigation agent (RU 

Patent No. 2723138) 

2.7-3.3 % Hydrogen peroxide 
2.0-10.0 % Sodium bicarbonate 

Gas Argon at equilibrium 
pressure of 3-4 ATM 

Temperature +43 - +65 °C 

Pour into the container of a 
dental irrigator, and from it into 

the oral cavity 

Means for intravital skin 
whitening near blue eyes (RU 

Patent No. 2639485) 

3±0.3% Hydrogen peroxide 
Sodium bicarbonate in an 

amount that ensures 
precipitation at a temperature 

of +45 °C 
2.0% Lidocaine Hydrochloride 

Application to the skin in the 
bruise area 

A way of treating long-term non-
healing wounds (RU Patent No. 

2187287) 

3% Hydrogen peroxide 
Temperature +37 - +42 °C 

Irrigation of the wound surface 

Bleaching cleanser of dentures (RU 
Patent No. 2659952) 

3.0±0.3% Hydrogen peroxide 
2.0-10.0% Sodium bicarbonate 

Gas Oxygen under excess 
pressure 0.2 ATM 

Local temperature +37 - +42 °C 

Baths for whitening dentures 

Descolorant of blood (RU Patent 
No. 2647371) 

3±0.3% Hydrogen peroxide 
≥10% Sodium bicarbonate 
Local temperature +42 °C 

Rehabilitation of wounds and 
cavities 

The method of bleaching a bruise 
under the nail (RU Patent 

No.2631592) 

3% Hydrogen peroxide 
10% Sodium bicarbonate 

Local temperature +37 - +42 °C 

Injection into the hematoma 
cavity under the nail 

Means for physical endurance 
increase (RU Patent No. 2634271) 

3% Hydrogen peroxide 
7% Glucose 

Gas oxygen at an overpressure 
of 0.2 ATM 

Enteral administration 

Method of emergency bleaching of 
skin hematoma under eye (RU 

Patent No. 2679334) 

3% Hydrogen peroxide 
10% Sodium bicarbonate 

Local temperature +37 - +42 °C 

Injection into the cavity of a 
hematoma under the eye 

Method for emergency bleaching 
and blood crust removal from skin 
in place of squeezed out acne (RU 

Patent No. 2631593) 

3% Hydrogen peroxide 
10% Sodium bicarbonate 

Application to the skin in the 
acne area 

Method of express cleaning of 
blood stains off clothes (RU Patent 

No. 2371532) 

3% Hydrogen peroxide 
4% Sodium bicarbonate 

Impregnation of textile fabrics 

Uterine lavage technique (RU 
Patent No. 2327471) 

3% Hydrogen peroxide 
0.9% Sodium chloride 

Local temperature +42 - +45 °C 

Injection into the blood inside 
the uterus for uterine bleeding 

Uterine lavage technique (RU 
Patent No. 2327471) 

3% Hydrogen peroxide 
0.9% Sodium chloride 

Local temperature +42 - +45 °C 

Injection into the blood inside 
the uterus for uterine bleeding 

Method of maintenance of live fish 
during transportation and storage 

(RU Patent No. 2563151) 
6% Hydrogen peroxide 

Injection into water with fish in a 
single dose of 0.2mL/kg of fish 

Peeling agent for foot 
hyperkeratosis (RU Patent No. 

2730451) 

0.5-20% Hydrogen peroxide 
3.0-5.0% Potassium hydroxide 
Gas Oxygen an overpressure 

of 0.2 ATM 

Irrigation of the feet with baths 
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pH 13.0-14.0 
Osmotic activity 350-560 

mosmol/L of water 
Local temperature +38 - +42 °C 

Aerosol for inhalations in 
obstructive bronchitis (RU Patent 

No.2735502) 

0.3-0.5% hydrogen peroxide 
1.2% sodium bicarbonate 

0.5% lidocaine hydrochloride 
pH 8.5 

Osmotic activity 280–300 
mosmol/L of water 

Local temperature +41 – +55 °C 

 
 
 
 
 
 
 
 

Aerosol for inhalation 

Aerosol for invasive mechanical 
ventilation in COVID-19 (RU 

Patent No.2742505) 

0.3-0.5% hydrogen peroxide 
2-10% sodium bicarbonate 

0.5% lidocaine hydrochloride 
and the rest water for injection 

pH 8.5, 
Osmotic activity 370-1990 

mosmol/L of water 
Local temperature +37 - +55 °С 

Analysis of the essence of these inventions shows that they all rely on the use of known 
antiseptics hydrogen peroxide, sodium bicarbonate and/or sodium chloride in the form of aqueous 
solutions, but in previously unknown concentrations and combinations. It was shown that the 
formulations of the developed drug solutions have original compositions aimed at providing them 
with unique physical and chemical properties [130]. The main emphasis is placed on providing the 
drug solutions with a certain temperature, alkaline, osmotic and gas activity. As follows from Table 
1, the invented drugs differ significantly from each other in the concentration values of the 
ingredients. Most noteworthy is that the drugs created can be divided into 3 groups according to 
their hydrogen peroxide content, whose concentration values differ in them several hundred times: 
from 0.03 to 20%. Solutions with very low values of hydrogen peroxide concentration are intended 
for injections into living tissues (venous blood, skin, myocardium, brain, etc.) to preserve their natural 
integrity and viability, on the one hand, and to increase oxygenation under hypoxic or ischemia 
without formation of oxygen gas bubbles, tissue and blood vessel embolism, on the other. Solutions 
with medium values of hydrogen peroxide concentration are intended for use in the form of injections 
and/or irrigations of dense biological tissues that “have outlived their usefulness” (sulfur plugs, pus, 
dental plaque, etc.) in order to moderately destroy their structure, liquefy, dissolve and/or turn into 
soft foam without their strong "ruptures" during cold boiling and without destruction of surrounding 
living tissue. In turn, solutions with very high values of hydrogen peroxide concentration are 
designed for local interaction with very thick and/or hard non-living biological tissues (keratinized 
epidermis layer, dried spots of crushed insects, dried spots of rubbery plant milky juice, etc.) in order 
to urgently destroy their structure and integrity up to complete dissolution. 

Analysis of the mechanism of local action of the invented drugs shows that all of them have a 
nonspecific local action provided by local hyperthermia, a certain alkalinity, osmotic activity, on the 
one hand, and biochemical activity of the enzyme catalase (contained in biological tissues), which in 
conditions of local interaction actively decomposes hydrogen peroxide into molecular gas oxygen 
and water, on the other hand. At the same time, the physicochemical and biochemical factors of local 
interaction used in the developed drugs are capable of turning dense and solid biological masses 
containing catalase into a fluffy white oxygen foam in a matter of seconds [50,58,118]. It has been 
shown that the above transformation is based on alkaline saponification of lipid and protein-lipid 
complexes, which form the basis of colloidal biological masses, with simultaneous catalase cleavage 
of hydrogen peroxide into oxygen gas and water. It is also reported that oxidative decolorization of 
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hemoglobin and its colored metabolites occurs simultaneously, which is accompanied by heat release 
[128,129]. 

In addition, the total number and variety of inventions cited may indicate some progress in the 
development of WAHPSs. In particular, such evidence may include the invention of aerosols that 
provide urgent improvement of lung ventilation and increase of blood oxygen saturation through 
the lungs for respiratory obstruction in bronchial asthma and/or COVID-19. It has been reported that 
2 of the first pulmonological drugs in aerosol form were developed based on WAHPSs. Of these, the 
first was an aerosol for the treatment of respiratory obstruction in purulent obstructive bronchitis 
(RU patent No. 2735502, 03.11.2020). An aerosol at temperatures of +41-+55 °C with microparticle 
sizes in the range of 0.5-2 microns (such microparticles are formed by sprinkling or dispersed 
atomization of the liquid using ultrasonic, compression and jet inhalers and nebulizers) was 
proposed as an inhalation expectorant drug. The WAHPS in this invention is a solution including 
0.3-0.5% hydrogen peroxide and 1.2% sodium bicarbonate. In the pre-hospital treatment of a severe 
asthma attack combined with purulent obstructive bronchitis, inhalation of a warm aerosol of 
alkaline hydrogen peroxide solution has been shown to provide urgent expectorant and antihypoxic 
effects [126]. 

The following invention was created to optimize artificial mechanical ventilation in case of 
airway obstruction by thick sputum, mucus and pus in the final stage of nonspecific bilateral 
pneumonia in COVID-19. In this invention, an inhaled aerosol of WAHPS was also proposed for 
urgent airway recanalization and urgent blood oxygen saturation through the lungs at low 
ventilatory efficiency. But unlike the previous aerosol, this aerosol was proposed for inhalation at a 
temperature of +37 - +55°C and the composition of WAHPS was changed: the solution contains 0.3-
0.5% hydrogen peroxide and 2-10% sodium bicarbonate (RU patent No. 2742505, 08.02.2021). It has 
been shown that inhalation aerosol of such WAHPS provides an urgent improvement of airway 
patency for respiratory gases and an increase in blood oxygenation through the lungs during artificial 
ventilation, which urgently reduces the degree of hypoxia in resuscitation patients [127]. 

4. Discussion 

The present review showed that asthma and COVID-19 remain the most common and 
dangerous lung diseases with the highest mortality in middle- and low-income countries [131,132]. 
It has been shown that the cause of biological death in patients with prolonged severe asthma attack 
and severe pneumonia in COVID-19 is hypoxic brain cell damage, which occurs due to decreased 
blood oxygenation through the lungs due to respiratory obstruction [133]. It has been established that 
the causes of respiratory obstruction in these diseases are bronchial spasm, edema of the mucous 
membranes of the airways resulting from inflammation of allergic or infectious nature, as well as 
accumulation of thick sputum, mucus, pus, serous fluid and blood in the airways [134,135]. In this 
regard, the treatment of asthma and COVID-19 is based on the use of ICSs [132,136–140]. However, 
ICSs have a high cost, so they are not available to most patients in low-income countries [79,141,142]. 
At the same time, in high-income countries ICSs do not eliminate respiratory obstruction in 
absolutely all patients with asthma and SOVID-19 [140,143,144]. It has been shown that the lack of 
efficacy of ICSs may be due to airway obstruction by thick sputum, mucus, pus and serous fluid in 
some patients [145–148]. The fact is that the combination of ICSs with mechanical artificial lung 
ventilation also does not always increase blood oxygen saturation through the lungs [149–152]. Thick, 
viscous respiratory secretions have been reported to be the main pathogenic feature of COVID-19, 
but the composition and physical properties of these secretions are poorly understood [153]. In this 
regard, modern inhalers do not deliver the "right" doses of ICSs to the distal parts of the airways 
[154]. Therefore, only ECMO remains the last generally accepted hope for oxygenation of the blood 
in a prolonged severe asthma attack and the final stage of respiratory obstruction in COVID-19 [155–
157]. But the cost of ECMO is many times the cost of ICSs, so ECMO is even more inaccessible to 
patients [158,159]. Therefore, it has been suggested that the combination of ICSs with cheap inhaled 
expectorants and mucolytic antihypoxic oxygen-releasing drugs could increase blood oxygen 
saturation through the lungs and provide an alternative to ECMO [58,99,117,118,122,124]. However, 
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this possibility needs to be carefully studied in the future, as research in this direction is just 
beginning.   

In this regard, the presented review was aimed at identifying innovative medicines which, when 
interacting locally with thick sputum, mucus, pus, blood and other biological masses, urgently turn 
them into a fluffy oxygen foam, release molecular oxygen and therefore can increase oxygen content 
in tissues, including lung tissue. Emphasis was placed on the essence of those inventions in which 
hydrogen peroxide was used, since it is hydrogen peroxide that can urgently decompose into water 
and molecular oxygen under the influence of the biological masses' catalase enzyme. In addition, 
hydrogen peroxide is an available and over-the-counter medication [58,118,160]. The oxidative 
antiseptic activity of hydrogen peroxide has been confirmed by more than 100 years of its use in 
various fields of medicine. Therefore, hydrogen peroxide is used for preventive and therapeutic 
purposes during the COVID-19 pandemic. In particular, positive therapeutic effects of hydrogen 
peroxide were reported in 29 patients with COVID-19 by oral administration (at a concentration of 
0.06%), mouthwash (at a concentration of 1.5%), or spraying (at a concentration of 0.2%) [161]. The 
authors reported the low cost, relative safety, and high medical potential of hydrogen peroxide 
solutions. 

A total of 554 inventions were analyzed, of which 39 were used to form the basis of the review. 
A review of inventions has shown that in recent years about 3 dozen warm alkaline hydrogen 

peroxide solutions (WAHPSs) have been developed, which, when applied topically, urgently 
transform sulfurous plugs, gallstones, gallstones into a soft oxygenated foam, tear stones, crusts and 
blood clots, keratinized epidermis, pus, phlegm, mucus, serous fluid, meconium, fecal matter, dental 
plaque, food debris, crushed insect stains and rubbery plant milky juice stains [117,118,125]. It has 
been shown that all these biological masses contain the enzyme catalase, so the hydrogen peroxide 
contained in WAHPSs begins to decompose into oxygen gas and water upon interaction with them 
[117]. It is reported that WAHPSs have found applications in dentistry, cosmetology, surgery, as well 
as in the home as pus solvents (pyolytic medicines), bleaching bruises, bleaching of tooth enamel and 
dental structures, bleaching detergents for ceramics and other products [162]. 

Analysis of the selected inventions showed that the diversity of WAHPSs consists primarily in 
the difference in hydrogen peroxide concentration, and then in the temperature, acid (alkaline), 
osmotic and gas activity of individual drugs. It was shown that the most significant difference 
between the invented drugs from each other is reduced to the difference in values of hydrogen 
peroxide concentration in them. It has been shown that the other main ingredient is most often 
sodium bicarbonate (baking soda), which also belongs to the available over-the-counter medications 
[163,164]. 

A study of the descriptions of the selected inventions showed that solutions with low 
concentrations of hydrogen peroxide (up to 0.29%) provide oxygenation of tissues, but exclude the 
formation of oxygen gas bubbles in them. Therefore, such solutions are suitable for injections into the 
skin, myocardium, brain and venous blood for local oxygen enrichment without forming an 
embolism. But that is why such solutions can not be highly effective antihypoxic oxygen-releasing 
pulmonary drugs. The fact is that their low hydrogen peroxide content limits the release of oxygen 
gas and eliminates the process of urgent transformation of thick sputum, mucus and pus into a fluffy 
oxygen foam during local interaction. Therefore, WAHPSs with low hydrogen peroxide content will 
be of little use in providing the process of active oxygenation of the blood through the lungs. 

On the other hand, solutions with medium and high concentrations of hydrogen peroxide (more 
than 0.3% and 6% respectively) provide not only effective oxygenation of tissues, but also the process 
of rapid formation of oxygen gas bubbles in them (cold boiling process). The fact is that it is the 
process of cold boiling that underlies the transformation of biological masses into oxygen foam. 
Therefore, WAHPSs with high hydrogen peroxide content can be highly effective antihypoxic 
oxygen-releasing drugs, especially when administered into airways filled with sputum, mucus 
and/or pus. The fact is that the high hydrogen peroxide content guarantees the release of large 
amounts of oxygen gas during the catalase reaction, the urgent transformation of thick sputum, 
mucus and pus into a fluffy oxygen foam due to the rapid process of cold boiling, as well as the 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 11 July 2023                   doi:10.20944/preprints202307.0627.v1

https://doi.org/10.20944/preprints202307.0627.v1


 11 

 

process of urgent increase of blood oxygen saturation through the lungs. However, hydrogen 
peroxide concentrations in excess of 6% can have an excessively strong local irritant effect on airway 
tissue, especially on the alveoli, as well as on lung tissue. Therefore, WAHPSs containing hydrogen 
peroxide in concentrations less than 6% are the most preferable for the development of antihypoxic 
oxygen-releasing pulmonological drugs in the future.   

It was shown that during local application of WAHPSs act on tissues due to local hyperthermia, 
alkalinity, osmotic activity, on the one hand, and the biochemical activity of the enzyme catalase 
(contained in biological tissues), which actively decomposes hydrogen peroxide into molecular gas 
oxygen and water under local interaction conditions, on the other hand. At the same time, the 
physico-chemical and biochemical factors of the local interaction of WAHPSs turn thick and solid 
biological masses containing catalase into a fluffy white oxygen foam in a matter of seconds. This 
pharmacological effect is based on alkaline saponification of lipid and protein-lipid complexes that 
form the basis of colloidal biological masses, with simultaneous catalase cleavage of hydrogen 
peroxide into oxygen gas and water [50,58,117,118,124–130].  

The above information suggests that WAHPSs may form the basis for the development of new 
inhaled antihypoxic oxygen-releasing expectorants and mucolytics, since their mechanism of local 
action provides urgent dissolution and removal of thick sputum, mucus and pus from the airways to 
the outside while generating oxygen. In this regard, there is hope that mortality from asthma and 
COVID-19 in middle- and low-income countries can be reduced by increasing the effectiveness of 
ICSs by combining them with inhaled WAHPSs [99,118]. The point is that inhaled WAHPSs would 
be low cost and could eliminate respiratory obstruction and improve the progression of ICSs into the 
distal parts of the airways up to the alveoli. At the same time, inhaled WAHPSs can clean the surface 
of the bronchi and bronchioles from the layer of thick colloidal masses covering it, so that the entire 
inner surface of the bronchi and bronchioles can become completely open to local interaction with it 
by ICSs. In turn, this may increase the effectiveness of ICSs action on the bronchi and bronchioles, 
increase the treatment of asthma with their help and may even allow to reduce the single and daily 
dose of ICSs.   

It was reported that evidence of the promise of WAHPSs for elimination of respiratory 
obstruction is the high effectiveness of WAHPS inhalation aerosol for asthma complicated by 
purulent obstructive bronchitis [126] and artificial mechanical ventilation for airway obstruction with 
thick sputum, mucus and pus in the final stage of unspecific bilateral pneumonia in COVID-19 [127]. 

5. Conclusions 

The review showed that ICSs are the mainstay of treatment for prolonged severe asthma attacks 
and severe SARS in COVID-19. However, ICSs are expensive, so they are not available to patients in 
low-income countries. In addition, a disadvantage of ICSs is their lack of urgent pyolytic, mucolytic 
and antihypoxic oxygen-releasing action. Therefore, in prolonged severe asthma attack and severe 
SARS in COVID-19, one part of patients do not use ICSs, another part of patients use ICSs in low 
doses, and only a third part of patients use ICSs in doses considered effective today. But even in the 
third case, ICSs are not always effective. The fact is that in some patients the airways may be filled 
with thick sputum, mucus, pus, serous fluid and blood clots, making it difficult for ICSs to penetrate 
the distal parts of the airways. However, in recent years, a group of drugs called warm alkaline 
hydrogen peroxide solutions (WAHPSs) has been invented that provides an urgent transformation 
of thick sputum, mucus and pus into a fluffy oxygen foam with release of oxygen gas. Inhalation 
and/or intrapulmonary injection of WAHPSs has been reported to increase the oxygen content of the 
airways and lungs as well as blood oxygen saturation through the lungs and eliminate hypoxia. It is 
reported that WAHPSs can be prepared in the pharmacy, in the clinic, and in the home from baking 
soda and an available over-the-counter solution of 3-6% hydrogen peroxide. In this regard, 
researchers' attention is drawn to the fact that the use of WAHPSs may increase the effectiveness of 
ICSs in the treatment of asthma and COVID-19. It is reported that the potential therapeutic value of 
WAHPSs can be realized primarily in low-income countries and especially in cases where asthma 
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and COVID-19 are combined with other lung diseases in which the airways are filled with thick 
sputum, mucus, pus, serous fluid and/or blood clots.  

Consequently, the technology of airway recanalization and reoxygenation of blood through the 
lungs, based on the introduction of WAHPSs into the lumen of the lung airways when they are 
obstructed, deserves researchers' attention for further careful study. Given the low cost of hydrogen 
peroxide and sodium bicarbonate, which form the basis of WAHPSs, and the relative safety when 
used correctly, we suggest that randomized controlled trials be conducted. Such trials should include 
both asthma patients and COVID-19 to study the benefits of WAHPSs and offer safe guidelines for 
their use by healthcare professionals. 
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