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1.  Summary Statement 
 

We request that Aqueous Hypochlorous Acid (HOCl) be added to the core Essential Medicines 

List to address priority conditions in Categories 15.1 and 15.2 (Disinfectant and Antiseptic 

products), and Category 13 (Wound Care).   

 

HOCl has emerged in the current pandemic as the most potent and environmentally safe 

disinfectant available and with a wide range of efficacy against many human pathogens, including 

the SARS-CoV-2 coronavirus.8,36,37 In recent years compelling evidence of the potency of pure, 

stable preparations of HOCl in the inactivation of even the most resistant infectious agents, such 

as BSE Prions(52), and HPV16 viruses78,79 (both of which are completely unaffected by 

disinfectants currently on the EML list) has made it clear that HOCl deserves a place in every 

public health program as a fundamental instrument of infectious disease control.117 

 

Manufacturing improvements for HOCl now enable reliable, consistent production of 

authentically pure, stable solutions of HOCl in industrial quantities, sufficient to meet the needs of 

large-scale institutional use patterns. Large volumes of cost-effective disinfectants are going to be 

necessary from now onwards for addressing pandemic requirements and in heightened awareness 

of infectious diseases worldwide.18,41 High purity HOCl products permit safe application of a 

highly effective disinfectant with no risks to patients or staff - even allowing operators to forego 

PPE use.24,29 These developments put HOCl in the hands of those most in need; they can shift the 

power balance in the confrontation with pandemic agents while at the same time matching the 

growing demand for wide-spectrum antimicrobial agents that do not contribute to resistance 

traits.59,61,64 HOCl availability is an especially appropriate resource in the face of natural disasters 

and the medical resources they require, not only for disinfection, but also for food safety, personal 

hygiene, and wound care.93 

 

In this field of Antisepsis (15.2) and Wound Infection Control (13), HOCl offers an unequaled 

combination of: 1) antimicrobial efficacy against all the common bacteria and yeasts/fungi that 

infect wounds68, along with; 2) a convincing record of enhancing the rate of healing to reduce the 

high burden of wound care costs.105 Both acute and intractable chronic wound infections, often 

treated with high value antibiotics in ways that inevitably contribute to multi-drug resistance 

traits, put great strains on healthcare delivery. HOCl can help ease that burden.9,10,76,89  

 

The availability of HOCl to provide both effective infection control and improved rates of 

healing97 with a proven reduction in wound biofilms,102 will seriously reduce the costs of wound 

management. This can benefit national health systems globally, but particularly in the developing 

nations of the world. Tolerant of temperature extremes, and stable when packaged for up to 

several years,96 pure HOCl is ideally suited to tropical region primary healthcare needs. Since the 

end products of its use are water and salt, the compound poses no personal or ecotoxicological 

hazards either in handling or routine deployment as a disinfectant, antiseptic or wound 

decontaminant.61,128  
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2. WHO Technical Department and Focal Point supporting the application 
   

There are several candidates expressing interest in serving as a WHO internal Focal Point for 

HOCl inclusion within the core Essential Medicines List. That discussion is continuing as of 16 

December 2020 and a single point of contact will be coming under separate cover.  

 

3. Supporting Organizations and Individuals 
 

Hypochlorous acid (HOCl) for the purposes proposed in this application (EML Sections 15.1, 

15.2 and 13) has been evaluated by regulatory agencies, healthcare institutions, professional 

organizations, independent laboratories, and academic institutions in more than 50 countries. 

More than 2600 publications in peer-reviewed scientific journals address the extraordinary 

potency and safety of HOCl as an antimicrobial agent in the fields of environmental disinfection 

and antisepsis. A further 3000 journal articles report on the benefits HOCl provides to wound 

healing enhancement when applied topically, and the biochemical and physiological mechanisms 

involved in those processes.  Representative examples of the published literature supporting these 

uses and benefits are included in the list of References that start on page 42.  

 

HOCl solutions are already included in the WHO list of coronavirus-effective biocides, and in the 

US EPA óNô list of disinfecting agents able to control emerging pathogens like SARS-CoV-2.37,126 

More than ten branded aqueous HOCl formulations have been cleared by the US FDA for topical 

use in wound management over the last decade. A Class III medical product approval for HOCl 

has been granted in the EU, and the Japanese Ministry of Health has approved use of HOCl for 

topical medical applications. The US FDA has approved HOCl for high level disinfection and 

sterilization of medical instruments, including those for use at critical (i.e., sterile) sites.  

 

A number of consensus and guidance statements have been issued in recent years by 

governmental agencies responsible for healthcare product regulatory oversight, and by 

professional specialty organizations focused on advantageous technical innovations that better 

serve their membersô needs.24,55 Here is a sample: 

 

* From the WHO Interim Guidance Document on ñCleaning and disinfection of environmental 

surfaces in the context of COVID-19ò, page 2: 

ñThe use of chlorine-based products:  

Hypochlorite-based products include liquid (sodium hypochlorite), solid or powdered 

(calcium hypochlorite) formulations. These formulations dissolve in water to create a 

dilute aqueous chlorine solution in which undissociated hypochlorous acid (HOCl) is 

active as the antimicrobial compound.ò126 

 

* From the US FDA Analysis and Evaluation of Preventive Control Measures for the Control and 

Reduction/Elimination of Microbial Hazards, Chapter 5:  
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ñHypochlorous acid (HOCl) is the form of free available chlorine that has the highest 

bactericidal activity against a broad range of microorganisms.ò39 

 

* The Japanese National Institute of Technology and Evaluation determined that hypochlorous 

acid is effective at inactivating SARS-CoV-2 at virucidal levels: 

ñBased on these results, the Committee judged that HAW (hypochlorous acid water) of an 

ACC (active chlorine concentration) of 35 ppm or higher was effective, which showed a 

more than 99.9% reduction of viral titer in the evaluation study at NIID (the National 

Institute for Infectious Diseases) as well as a more than 99.99% reduction in the studies at 

OUAVM and QTEC (universities).ò55  

 

* Also from the US FDA Guidance on minimizing microbial food safety hazards using chlorine-

based disinfectants: 

ñFor example, the antimicrobial activity of a chlorine-based disinfectant depends on the 

amount of hypochlorous acid (also called "free chlorine") present.ò39 

 

*Consensus Guidelines within the Expert Recommendation on the use of Hypochlorous Acid 

(HOCl), published in ñWoundsò (2016) included these statements:  

 

ñWound complications such as infection continue to inflict enormous financial and patient 

quality-of-life burdens. The traditional practice of using antiseptics and antibiotics to 

prevent and/or treat infections has been questioned with increasing concerns about the 

cytoxicity of antiseptics and proliferation of antibiotic resistant bacteria.  

 

In the last 15 years, more advanced hypochlorous acid (HOCl) solutions, based on 

electrochemistry, have emerged as safe and viable wound-cleansing agents and infection 

treatment adjunct therapies.ò24 

 

*  Bongiovanni et al.  in 2016 in a comprehensive review of use of HOCl in treatment of more 

than 1,000 venous leg ulcers (VLU) concluded: 

 

ñPerhaps the greatest advance in VLU care is the addition of HCA [hypochlorous acid, 

HOCl] to the treatment armamentarium. These aqueous solutions of hypochlorous acid, 

even in trace amounts, will kill most pathogens within 30 seconds of exposure. Additional 

actions of HCA include reduction of mast cell degranulation and active capillary dilation. 

The latter effect is of great importance in the diabetic VLU patient since one of the 

paradoxes in diabetes is the reduction of capillary perfusion via arteriovenous shunting at 

the microcirculatory level.ò9  

 

*  Gold et al, in 2020 reporting on the conclusions of an expert panel on surgery and wound care, 

wrote as follows: 
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ñHOCl can be indispensable in pre and peri-procedures as an antiseptic and anti-

inflammatory agent, and in post-procedures, including post-sutures, as a wound healing 

agent.  

 

HOCl could become the first line pre and peri-procedure antiseptic for supporting wound 

healing and scar management.ò45  

 

*  DelRosso and Bhatia in 2020 published an updated status report on topical HOCl and concluded 

as follows: 

 

ñHOCl exhibits broad spectrum antimicrobial activity that is directly toxic to many 

bacteria and fungi.  

 

Hypochlorous acid exhibits anti-inflammatory and immunomodulatory properties based 

on multiple laboratory analyses. These properties appear to correlate with potential 

therapeutic benefits of topically applied HOCl for a variety of skin disorders.ò29 

 

*  Block and Rowan in 2020 reviewed surgeonsô needs for disinfection in the face of the 

coronavirus pandemic and concluded that:  

 

ñIt [HOCl] comprises many of the desired effects of the ideal disinfectant: it is easy to use, 

is inexpensive, has a good safety profile, and can be used to disinfect large areas quickly 

and with a broad range of bactericidal and virucidal effects.ò8  

 

* Rasmussen and Williams (2017) writing on the usefulness of HOCl for the demands of 

healthcare after natural disasters, concluded:  

 

ñBrio HOCl offers a significant ability to protect humanitarian aid workers, the 

populations they serve and the communities that receive those displaced families. It can 

help control the next Ebola outbreak, or SARS epidemic.  

 

When used for area disinfection in tents, clinics, refugee camps, and hospitals Brio HOCl 

can significantly reduce pathogen bioloads, and when used for traumatic injuries it can 

eliminate microbial wound biofilms while decontaminating tissue, potentially reducing the 

risk of sepsis while improving the rate of healing.ò93 
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4.  International Non-proprietary name (INN) and Anatomical Therapeutic 
Chemical (ATC) code 
 

IUPAC name: Hypochlorous acid 

 

CAS Registry number: 7790-92-3 

 

FDA UNII: 712K4CDC10  

 

European Community (ECHA) number: 232-232-5 

 

EPA DSSTox Substance ID: DTXSID3036737 

 

Human Metabolome Database: 14380-61-1  

 

UNSPSC Code: 42312313 (Wound Cleaning Solutions) 

 

5.  Formulation and strengths 
 

Base HOCl formulation in a saline solution (acceptable for disinfection, antisepsis, and wound 

care): 

 

1. 150 parts per million or greater of hypochlorous acid (HOCl). 

2. Isotonic solution of 0.9% saline (Normal Saline) preferred for clinical use. 

3. pH less than 5.5, and greater than 99% pure HOCl 

4. Oxidation-Reduction Potential (ORP) greater than 1000 mV. 

 

 

Alternative HOCl formulation in a non-salt solution (also acceptable for disinfection, antisepsis, 

and wound care): 

 

1. 150 parts per million or greater of hypochlorous acid (HOCl). 

2. pH less than 5.5, and greater than 99% pure HOCl 

3. Oxidation-Reduction Potential (ORP) greater than 1000 mV. 

4. Salt-free water-based solution (rather than 0.9% saline) as an option for 

environmental use. 
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Aqueous solutions of HOCl approved for disinfection in the EU may contain up to 200 ppm of 

oxidative titratable chlorine (Cl). The Cl ppm content of approved disinfectant HOCl solutions in 

the US ranges from 180-460 ppm. Wound care solutions cleared for the US market by FDA range 

from 100-200 ppm Cl. A preparation of HOCl approved as a Class III medical product for wound 

care in the EU contains no more than 200 ppm Cl.  

 

Potency, stability and safety of HOCl preparations depend on the purity of the solution, and the 

avoidance of contaminating molecular species of aqueous chlorine (such as hypochlorite, chlorate, 

chlorite, perchlorates, and elemental chlorine.)1,13,17,69,71 Authentic, pure HOCl therefore provides 

a higher level of security for users in all applications. Its production is achievable by improved 

process-controlled manufacturing advances introduced in the last several years.  

 

Absent careful manufacturing controls HOCl products may lack stability on storage, show 

declining efficacy, or introduce toxicity in the form of contaminants that may not be optimal for 

either environmental or topical applications. Attempts to make crude HOCl solutions by 

acidification of sodium hypochlorite run the risk of generating hazardous amounts of chlorine 

gas.69 Nevertheless, plentiful historical medical literature found in the References5,12,25,33 supports 

the many benefits that may flow from HOCl uses in healthcare. This body of literature attests to 

the advantages that emerge from its routine adoption, even in suboptimal, impure, short-lived 

unstable products, identified variously as electrolyzed water, superoxidized water, acid 

electrolyzed water, superoxidized saline, and many other variants apparent from the Reference list 

below.  

 

Historically, carefully controlled HOCl manufacturing methods brought with them cost 

implications that impeded the uptake and use of HOCl products. However, now that HOCl is 

available in more well -defined, reliable and economically attractive forms at industrial volumes, 

the superiority of its performance in disinfection, antisepsis and wound care argues for its 

deployment on a much wider scale worldwide.   

 

6.  Individual medicine   
 

Branded HOCl solutions, including Briotech HOCl, are identified in the US EPA ñList Nò of 

disinfectants appropriate for environmental use in emerging infectious diseases such as the current 

SARS-CoV-2 pandemic.36,37 These are registered for commercial use in the US and in many other 

countries worldwide, including within the EU, ASEAN, and the AU.  

 

More than ten HOCl solutions are cleared for use in wound care by the US FDA. One HOCl 

product is approved as a Class III medical product in the EU, and solutions of comparable 

composition are approved for topical uses within countries in Asia, Latin America, and the 

Middle East.   

 

Product claims relating to details of composition and efficacy depend on the care with which 

solutions of HOCl are prepared in order to optimize the power and stability of the oxidative 
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chlorine content. Some products offer very short shelf life and need to be used as soon as possible 

after production, preferably on-site. Pure homogeneous preparations such as Briotech HOCl offer 

extended shelf life, optimal pH, and high Oxidation-Reduction Potential (ORP). These products 

ensure reliable potency in the inactivation of microbes, in addition to enhanced safety in the 

topical treatment of wounds.  

 

7.  Treatment details 
 

Hypochlorous acid solutions are routinely applied for environmental disinfection (EML 15.1) 

through use of conventional hand-held spray devices. Rigorous evaluations published in recent 

years have proven the usefulness of large-scale misting equipment for HOCl dispersion into 

enclosed spaces in institutions and healthcare facilities.40,88,92  

 

For the purposes of antisepsis (EML 15.2) and wound decontamination (EML 13.0) HOCl 

solutions are applied topically. Applications are often repeated during the day in the early stages 

of wound management and are adjunctive to debridement and other procedures aimed at adherent 

soil and biofilm removal. HOCl-soaked wound dressings are relied upon for continued delivery of 

antimicrobial and healing enhancement benefits over time.  

 

There are no reports of adverse reactions to topical applications by these methods based on the US 

EPAôs Toxicology Database DSSTox, the US CDC Toxic Substances and Disease Registry, nor at 

either the Development and Reproductive Toxicology Database, or the European Bioinformatics 

Institute of EMBL. This exemplary record supports use of HOCl as a safe and effective 

component of wound care for a wide range of dermal lesions, including chronic non-healing 

wounds.  

 

8.  Public Health relevance 
 

8.a Disinfection 
 

Environmental disinfection measures have acquired a much-deserved higher level of appreciation 

in 2020 as a result of the coronavirus pandemic. Regular decontamination of surfaces and air have 

become imperatives to assure the public of appropriate infection control measures being taken to 

provide for their security and safety. This trend is likely to continue with heightened awareness of 

infectious disease hazards, and wider recognition of the need for infection risk reduction in 

healthcare facilities. Many disinfectant formulations relied upon in the past (including examples 

in EML 15.1) involved less stringent and more intermittent use patterns. Those have proven 

inappropriate for the more demanding, high frequency applications adopted in the face of the 

pandemic and, as Choi and others have described below, the choices made for area disinfection 

have been problematic. Bleach, quats, and peroxide are not only more toxic than HOCl, but they 

are also considerably less effective:  
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Table 1: Comparison of kill times for HOCl, bleach, and hydrogen peroxide. HOCl is far superior.124 

 
 

 
 

The options available for antisepsis and disinfection have therefore become narrowed by:  

 

1) evidence of environmental degradation through corrosiveness, ecological toxicity, 

extreme flammability, resistant trait encouragement, or persistence of toxic residues; and  

 

2) adverse reactions to contact and inhalation of chemical solutions and aerosols on the 

part of staff, patients, or bystanders. 

 

For example, the US National Toxicology Program, NIOSH, and OSHA have each determined 

that the acceptable Occupational Exposure Level, or OEL, for quaternary ammonium compounds 

and for bleach ï both common in COVID-19 disinfection and conventional cleaning, is zero.30 
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Similarly, a common quat, benzalkonium chloride, was evaluated by Choi et al19 and they found 

significant pulmonary damage at extremely low levels in a mammal exposure model. They 

determined that the safe level of exposure was 0.000062 mg/m3 and therefore unlikely to be 

achieved with existing disinfection protocols. The implication is that damage from quat exposure 

is routinely done to the protectors as well as those being protected.    

 

Hypochlorous acid solutions bring high level potency to bear on this need, with resultant rapid 

inactivation of the entire spectrum of infectious disease agents (for an example see Table 1 below 

for findings with Briotechôs HOCl). Some pathogens susceptible to pure HOCl are resistant to all 

other known disinfectants.78,79 Unprecedented efficacy is matched with a benign safety profile that 

makes authentic homogeneous HOCl eminently suited to contemporary public health needs.   

 

Available now in homogeneous pure and optimally stable solutions that can be produced at 

industrial scale, the former shortcomings of instability (requiring production at point-of-use in 

some cases) and cost have been overcome. Use of HOCl for the purposes identified in the EML 

15.1 category will provide healthcare authorities with a superior tool for interventions aimed at 

environmental sanitation while avoiding the hazards of conventional chemical measures.  

 

The efficacy table below is assembled from independent laboratory reports submitted to Briotech 

about BrioHOCl. The submissions are from US FDA-certified cGLP laboratories, academic 

laboratories, and national and reference laboratories in Canada, Australia, Peru, the United Arab 

Emirates, Europe, South America, and Asia. Similar kill rates and inactivation LRVs would be 

seen in any equivalent HOCl formulation.   
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Table 1: Independent laboratory evaluations of HOCl (Briotech HOCl) against a range of pathogenic organisms: 
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