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1. Summartatement

We request thahqueous Hypochlorous Acid(HOCI) be added to theoreEssential Medicines
List to address priority conditions Categoriesl5.1and 15.2Disinfectant andhntiseptic
product$, and Category 18NVound Carg

HOCI has emerged in the current pandeasthe most potent and environmentally safe
disinfectantavailableandwith a wide range of efficacy against many human pathogens, including
the SARS.CoV-2 coronaviru$®% In recent years compelling evidence of the potency of pure,
stable preparations of HOCI in the inactivation of even the most resistant infectiots siggn

as BSE Priort®, and HPV16 virusé&°(both of which are completely unaffected by

disinfectants currently on the EML list) has made it clear that HOCI deserves a place in every
public health program asfandamentainstrument of infectious dease contrdf‘’

Manufacturing improvements féfOCI now enable reliable, consistent production of
authenticallypure stable solutionsf HOCI in industrial quantities, sufficient to meet the needs of
largescale institutional use patternsarge volums of costeffective disinfectantare going to be
necessary from now onwartts addressing pandemic requirements anukiightened awareness
of infectious diseases worldwidg&*' High purity HOCI products permit safe applicatioia
highly effective disnfectantwith no risks tgpatients or staff evenallowing operators tdorego
PPE usé*?°These developmengit HOCI in the hands of thoseostin need theycanshift the
powerbalancen the confrontation with pandemagentswhile at the same timmatchng the
growingdemandor wide-spectrum antimicrobial agents that do not contribute to resistance
traits >%51.64HOCI availabilityis anespecially appropriate resource in the face tfinahdisasters
and the medicakesources they requiraot only for disinfection, but also for food safgpersonal
hygiene andwound care?

In this field of Antisepsis (15.2) anfoundInfectionControl (13) HOCI offers an uaqualed
combination aof 1) antimicrobial efficacy against all the common bacteria and yeasts/fungi that
infect wound&, along with 2) a convincing record of enhancing the rate of healing to reduce the
high burden of wound care cost§ Both acute and intractabthronicwound infections, often
treated with high value antibiotics in ways that inevitably contribute to it resistance

traits, put great strains on healthcare delivel®@Cl can help ease that burdiq.®&

The availability of HOCI to prode both effective infection control amtproved rates of
healing” with a proven reduction in wound biofild® will seriouslyreducethe costs of wound
managemenf(This carbenefit national health systems globabiyt particularly n the developing
nations of the world. Tolerant of temperature extrepaesl stable when packaged for up to
severalyears®® pure HOCI is ideally suited to tropical region primary healthcare n&use the
end products of its use are water and salt, the compound posessangb or ecotoxicological
hazards either in handling or routine deployment as a disinfectant, antiseptic or wound
decontaminarit-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
HOCI inclusion within the core Essential Medicines List. That discussion is continuind@s of
Decembel020 and a single point of contact will be coming unéeasate cover.

3. Supporting Organizations and Individuals

Hypochlorous acidHOCI) for the purposes proposed in this application (EML Sections 15.1,
15.2 and 13has been evaluated bggulatory agencies, healthcare institutions, professional
organizaions,independent laboratoriesnd academic institutions in more tHahcountries.

More than2600publications in peereviewed scientific journals address the extraordinary
potency and safety of HOCI as an antimicrobial agettte fields of environmeal disinfection

and antisepsis. A further 3000 journal articles repotherbenefitdHOCI provides to wound
healing enhancement when applied topicallyd the biochemical and physiological mechanisms
involved in those processeRepresentative examglef the published literature supporting these
uses and benefits are includadhe list of Referencabat start orpage42.

HOCI solutions aralreadyincluded in theAVHO list of coronaviruseffective biocides, and in the
US EPA 06NO |ngagentsblé tocontral enrergieggpathiogetise SARSCoV-2.371%
More than terbrandedaqueous HOCI formulations have been cleared by the US FDA for topical
use in wound managememter the last decad@ Class Il medical product approval for HOCI

has been granted in the E&hd he Japanese Ministry of Health has approved use of HOCI for
topical medical application3heUS FDA has approved HOCI for high level disinfection and
sterilization of medical istruments, including thoder useat critical(i.e., sterile)sites.

A number of consensus and guidance statements have been issued in recbgt years
governmental agencies responsible for healthcare product regulatory oversight, and by
professional sp@alty organizations focused on advantaggtechnical innovations that better
serve their %Meexhscasanpleneeds.

*From the WHO Interim Guidance Document on dAClI
surfaces in the context of COVID 9 page 2

fiThe use of chlorinebased products:

Hypochloritebased products include liquid (sodium hypochlorite), solid or powdered

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

dilute aqueous chlorinsolution in which undissociated hypochlorous acid (HOCI) is

active as the antimicrobial compounéf®

* 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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us acid (HOCI) is the form of f
| activity agai¥fst a broad rang

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

acid is efective at inactivating SARE0V-2 at virucidal levels
AfBased on these results, the Committee jud
ACC (active chlorine concentration) of 35 ppm or higher was effective, which showed a
more than 99.9% reduction wiral 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 Y universities).o

* Also from the US FDA Guidance on minimizing microbial food safeiyards using chlorine
based disinfectarnts
fiFor example, the antimicrobial activity of a chlortbased disinfectant depends on the
amount of hypochlorous acid (also called "free chlorine") preé&ht

*Consensus Guidelinegthin the Expert Recommendation the use of Hypochlorous Acid
(HOCI), published iMfiwWounds (2016 included these statements

AWound complications such as infection con
guality-of-life burdens. The trational 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, mowlvanced hypochlorous acid (HOCI) solutions, based on
electrochemistry, have emerged as safe and viable wdeadsing agents and infection
treatment adjunct therapi€g?

* Bongiovanniet al. in 2016 in a comprehensive review of use of HOCI in treatwfanore
than 1000venous leg ulcers (VLUjoncluded

APerhaps the greatest advance in VLU care is the addition of HCA [hypochlorous acid,
HOCI] to the treatment armamentarium. These aqueous solutions of hypochlorous acid,
even in trace amounts, willlkmost pathogens within 3@sondsof 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 capillarsfymon via arteriovenous shunting at
the microcirculatory leved®

* Gold et al, in 2020reporting on the conclusions of an expert panel on surgery and wound care,
wrote as follows
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AHOCI can be i ndi s-precedurasiab an antiseptipanctanta nd per i
inflammatory agent, and in peptocedures, including postutures, as a wound healing
agent.

HOCI could become the first line pre and pprocedure antiseptic for supporgrwound
healing and s®ar management . 0

* DelRosso and Bhatia in 20piblished an updated status report on topical HOCI and concluded
as follows

AHOCI exhibits broad spectrum antimicrobia
bacteria and fungi.

Hypochlorous acid exhibits antiflammatory and immunomodulatory properties based
on multiple laboratory analyses. These properties appear to coereldh potential
therapeutic benefits of topicall® applied

*Bl ock and Rowan in 2020 reviewed surgeonso ne
coronavirus pandemic and concluded that

Alt [ HOCI ] yobthepdesires effectsmfahe 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

* Rasmussen and/illiams (2017) writing on the usefulness of HOCI for the demands of
healthcare after natural disasters, concluded

fiBrio HOCI offers a significant ability to protect humanitarian aid workers, the
populations they serve and the communities that receive thoseceédéamilies. It can
help control the next Ebola outbreak, or SARS epidemic.

When used for area disinfection in tents, clinics, refugee camps, and hospitals Brio HOCI
can significantly reduce pathogen bioloads, and when used for traumatic injuries it can
eliminate microbial wound biofilms while decontaminating tispagentially reducing the

risk of sepsis while improving the rate of healatg
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4. International Noiproprietary name (INN) and Anatomical Therapeutic
Chemical (ATC) code

IUPAC name: Hypochlorous acid

CAS Registry number: 77992-3

FDA UNII: 712K4CDC10

European Community (ECHA)jumber: 23232-5
EPA DSSTox Substance ID: DTXSID3036737
Human Metabolome Database: 143801

UNSPSC Code: 42312313 (Wound Cleaning Solutions)

5. Formulation and strengths

Base HOCI formulatioin asalinesolution(acceptable for disinfection, antisepsis, and wound
care)

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

Isotonic solution of 0.9% saline (Normal Salipegferredfor clinical use

pH less than 5,5nd greater than 99% pure HOCI

OxidationReduction Potential (ORP) greater th&9a mV.

BwoN e

Alternative HOCI formulation in aonsaltsolution (also acceptable for disinfection, antisepsis,
and wound care):

1. 150 partger million or greater of hypochlorous acid (HOCI).

2. pH less than 5,5%nd greater than 99% pure HOCI

3. OxidationReduction Potential (ORP) greater than 1000 mV.

4. Saltfree watetbased solution (rather than 0.9% saliag)yn optioriior
environmental use.
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Aqueous solutios of HOCI approvedor disinfectionin the EU may containp to 200ppm of
oxidative titratable chlorine (Cl). The Cl pprontentof approved disinfectant HOCI solutions in
the US ranges from 18060 ppm. Wound care solutions cleared forlil®emarket by FDA range
from 106200 ppm CI. A preparation of HOCI approved as a Class Il medical prisdugbund
carein the EU containso more than 20ppmClI.

Potency, stabilityand safety of HOCI preparatiodspend on theysity of the solutionand the
avoidance otontaminatingnolecular species of aqueous chlorisech as hypochlorite, chlorate,
chlorite, perchlorates, and elemental chlo)in€:1"5%t Authentic, pure HOCI therefore provides
a higher level of security for usarsall applcations Its productionis achievable bymproved
processcontrolled manufacturing advances introduced in the last several years.

Absentcarefulmanufacturingsontrols HOCI products may lack stability on storasfew
declining efficacy, or introducexicity in the form of contaminants that may not be optimal for
either environmental or topical applicatioAdtempts to make crude HOCI solutions by
acidification of sodium hypochlorite run the risk of generating hazardous amounts of chlorine
gas®® Nevertheless, plentiful historical medical literatéwand inthe Reference!?2%* supports
the many benefits that may flow from HOCI uses in healthddrs bod of literatureattests to
the advantages that emerge from its routine adoption, even in suboptimalk shortlived
unstableproducts identified variously as electrolyzed water, super@ediwateracid

electrolyzed water, superoxidized salinmedmany other variants apparent from Reference list
below.

Historically, carefully controlled HOCI manufacturing methods brought with them cost
implications that impedethe uptake and use ¢1OClI productsHowever, mw that HOCI is
available in more wie-defined reliableand economically attractidierms at industrialolumes
the superiority of its performana@e disinfection, antisepsis and wound care asdoeits
deployment on a much wider scale worldwide.

6. Individual medicine

Branded HOCI solutions, including Briotech HOCI, are identified in the US ERA sdf NO
disinfectants appropriate for environmental use in emerging infectious disedses $hie current
SARSCoV-2 pandemié®3’ These are registered for commercial use in the US and in many other
countries worldwide, including within the EBSEAN, and the AU

More than ten HOCI solutions are cleared for use in wound care by the USTJRBAIOCI
product is approved as a Class Ill medical product in the EU, and solutions of comparable
composition are approved for topical ugeghin countries in Asia, Latin America, and the
Middle East.

Product claims relating to details of compositaord efficacydepend on the care with which
solutions of HOCI are prepar&uorder tooptimize 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 gossible
after productionpreferablyon-site. Pure homogeneous preparations such as Briotech HOCI offer
extended shelf life, optimal plandhigh OxidationReductionPotential (ORP) These products
ensurereliable potency in the inactivation of microbasaddition toenhanced safgin the

topical treatment of wounds.

7. Treatment details

Hypochlorous acid solutions are routinely applied for environmental disinfgéiMdh 15.1)
through use of conventional hahdld spray deviceRigorous evaluationgublishedn recent
years have proven the usefulness of laagae misting equipment f&tOCl dispersion into
enclosed spaces institutions and healthcare faciliti&%s?8-°2

For the purposes of antisepML 15.2)and wound decontaminati¢ggML 13.0) HOCI

sdutions are applied topicallyApplications areften repeated during the day in the early stages

of woundmanagemenrdndareadjunctive to debridement and other procedures aimed at adherent
soil and biofilm removal. HOG$oaked wound dressings are religmbnfor continued delivery of
antimicrobial and healing enhancement benefits over time.

There are no reports of adverse reactions to topical applications by these rbagatien the US
EPAG6s Toxi c oDS8Tpythe DA ED&CTmxdcsSabstances amisease Registrynor at
eitherthe Development and Reproductive Toxicology DatabaséheEuropean Bioinformatics
Instituteof EMBL. This exemplary recorduppors useof HOCl as a safe and effective
component of wound care for a wide range of dernsabites, including chronic nehealing
wounds.

8. Public Health relevance

8.a Disinfection

Environmental disinfection measures haeguired a muckleserved higher level of appreciation

in 2020as a result of the coronavirus pandemic. Regular decontamination of surfaces and air have
become imperatives to assure the public of appropriate infection control measures beitg taken
provide fortheir security and safety. This trend is likely to congrwith heightened awareness of
infectious disease hazards, amder recognition of tB need for infectiomisk reductionn

healthcare facilities. Many disinfectant formulatioabed upon in the pagincluding examples

in EML 15.1)involvedless strigent andnoreintermittent use pattern¥hosehave proven
inappropriate for the more demandjhggh frequency applicatioredopted in the face of the
pandemicand as Choi and others have described below, the choices made for area disinfection
have beemroblematic Bleach quats and peroxide are not only more toxic than HOCI, but they
are also considerably less effective:
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Tablel: Comparison of kill times for HOCI, bleach, and hydrogen peroxide. HOCI is far supétior.

Table 3. Comparative time kill studies of HOCI, NaOCI,
and H>O» against 3 test organisms at room temperature

Jor a total of 90 min
Time kill (min)
Pathogen ATCC HOCI OClI- H,0,
Escherichia coli 25922 0 <5 >90
Pseudomonas aeruginosa 27853 <1 <20 <15

Staphylococcus aureus 29213 0 <10 >90

ATCC indicates American Type Culture Collection.

[ I [ | I [
H,0, | |
0
2
I
Tt ocr
@
-
7]
]
= O Staphylococcus aureus
W Pseudomonas aeruginosa
HOCI L .
O Escherichia coli

0 10 20 30 40 650 60 70 80 90 100
Minutes posttreatment

Figure 3. Comparative time kill studies of HOCI, NaOCl, and H>O; against 3
test organisms—~Escherichia coli 25922, Pseudomonas aeruginosa 27853, and
Staphylococcus aureus 29213—at room temperature for total of 90 miniutes.

The optionsavailable for antisepsis and disinfectioeivethereforebecome narrowed by

1) evidence of mvironmental degradation through corrosiveness, ecological toxicity,
extreme flammabilityresistant trait encouragemeot,persistence dbxic resdues and

2) adverse reactions to contartd inhalation of chemical solutions and aerosols on the
part ofstaff, patientspr bystanders

For example, the US National Toxicology Program, NIOSH, and OSHA have each determined
that the acceptabl@ccupaional Exposure Level, or OEIQr quaternary ammonium compounds
and for bleacti both common in COVIBL9 disinfectionand conventional cleanini, zero.*
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Table I. OELs for active ingredients of antimicrobial products under investigation by the National Toxicology Program

(NTP 2019a).
OARS-WEEL

Common name (chemical name) CAS# ACGIH (2019) NIOSH (2020) OSHA (2020) (2020)
Alkyl dimethyl benzyl ammonium 68424-85-1 None None None None

chloride (ADBAC QUAT)
Bleach (sodium hypochlorite) 7681-52-9 None None None None
Chlorinated isocyanurate 87-90-1 None None None None

(trichloro-s-triazinetrione)
Chlorine dioxide in solution 10049-04-4 TLV TWA REL TWA PEL TWA None

(chlorine dioxide) (0.1 ppm) (0.1 ppm) (0.1 ppm)

TLV STEL PEL STEL
(0.3 ppm) (0.3 ppm)

I-Decanaminium, N-decyl-N, N-dimethyl 7173-51-5 None None None None

chloride (DDAC QUAT)
Hydrogen peroxide (hydrogen peroxide) 7722-84-1 TLV TWA REL TWA PEL TWA None

(I ppm) (I ppm) (I ppm)
OPP 90-43-7 None None None None
PAA 79-21-0 TLV STEL None None None
(0.4 ppm)
PCMC 59-50-7 None None None None
PHMB 32289-58-0 None None None None

PHMB: poly(hexamethylene biguanide) hypochloride; PCMC: p-chloro-m-cresol; PAA: peracetic acid; OPP: ortho phenyl phenol; OEL:
occupational exposure limit; ACGIH: American Conference of Governmental Industrial Hygienist; CAS #: chemical abstract number;
NIOSH: National Institute for Occupational Safety and Health; OSHA: Occupational Safety and Health Administration; PEL: permissible
exposure limit; REL: recommended exposure limit; STEL: short-term exposure limit (15 min); TLV: threshold limit value; TWA: time
weighted average; OARS-WEEL: Occupational Alliance for Risk Science-Workplace Environmental Exposure Level.

Similarly, a common quat, beakonium chloride, was evaluated by Glet al® and they found
significantpulmonarydamageat extremely low levelgr a mammakxposurenodel. They
determined that the safe level of exposure W@60062 mg/rhandthereforeunlikely to be
achievedwith existingdisinfectionprotocols The implications that damage from quat exposure
is routinelydone 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 spectrumiafectiousdisease agentfof an exampleeeTablel below

for findings with Brioteclh BIOCI). Some pathogersisceptible to pure HOCI aresistant to all
other known disinfectant$ ®Unprecedented efficacy matched with a benign safety profile that
makesauthentic homogeneotfOCIl eminently suited to contemporgpyblic healtneeds.

Available nowin homogeneous pure and optimally stable solutions that can be produced at
industrial scale, the former shastaings of instability (requiring production at pcinituse in

some cases) and cost have been overcome. Use of HOCI for the purposes identified/lin the
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 BrioHOCI. The submissions are frtd8 FDA-certified cGLP laboratorge academic
laboratoriesandnationaland referenc&boratories in Canada, Australia, Peru, the United Arab
Emirates, Europe, South America, and ASimilar kill rates and inactivation LRVs would be

seen in angquivalentHOCI formulation.
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Table 1:Independent laboratory evaluations of HQBtiotechHOC!) against a range of pathogenic organisms:

Pathogen* Elimination Testing Date Testing Laboratory
) . NW Regional COE for Biodefense & Emerging Infectious
Acinetobacter baumannii >99.999% 06-02-2016 Diseases Research at the University of Washington
Acinetobacter baumannii >99.9999% 06-15-2016 Pacific Northwest Microbiology Services
Aspergillus brasiliensis 99.999% 07-07-2020 Laboratorio Baltic Control
Aspergillus niger >99.9999% 08-03-2016 Pacific Northwest Microbiology Services
Aspergillus niger >99.99% 11-20-2015 Pacific Northwest Microbiology Services
(bf:f:f:l]:‘;;ifes) >99.999% 02-01-2017 University of Costa Rica, Faculty of Microbiology
Bacillus cereus spores 99.999% 02-01-2017 University of Costa Rica, Faculty of Microbiology
Bacillus sp. 99% 05-11-2016 Scientific Clinical Labs, Dubai
Bacillus subtilis >99.999% 11-20-2015 Pacific Northwest Microbiology Services
Bacillus subtilis >99.9999% 08-03-2016 Pacific Northwest Microbiology Services
Candida albicans >99.999% 11-20-2015 Pacific Northwest Microbiology Services
Candida albicans >99.9999% 02-01-2017 University of Costa Rica, Faculty of Microbiology
Candida albicans 99.999% 07-07-2020 Laboratorio Baltic Control
Coronavirus (Human, 0OC43) >99.999% 03-04-2016 School of Public Health, University of Washington
Ebolavirus >99.99% — **See Below
Enterobacter cloacae >099,9999% 06-15-2016 Pacific Northwest Microbiology Services
Enterococcus faecalis (VRE) >99.9999% 11-20-2015 Pacific Northwest Microbiology Services
Enterococcus faecalis (VRE) 99.999% 07-07-2020 Laboratorio Baltic Control
Escherichia coli >99% 03-02-2015 Cascade Analytical Inc.
Escherichia coli >99.99999% 08-03-2016 Pacific Northwest Microbiology Services
Escherichia coli 99% 05-11-2016 Scientific Clinical Labs, Dubai
Escherichia coli >99.9999% 2-15-2017 University of Costa Rica, Faculty of Microbiology
Escherichia coli 99.999% 07-07-2020 Laboratorio Baltic Control
Escherichia coli NDM-1 >99.99999% 06-15-2016 Pacific Northwest Microbiology Services
Escherichia coli 0157 >99.999% 11-20-2015 Pacific Northwest Microbiology Services
g}z‘;ﬁfiﬁ;‘iﬁ ) >99.99% 04-06-2017 Microchem Laboratory
Human papillomavirus . L )
(HPV 16 & 18) >99.999% 02-01-2016 Pennsylvania State University, Hershey Medical Center
Influenza HINI Swine >99.99% 07-12-2017 Microchem Laboratory
Klebsiella pneumoniae >99.99% 11-20-2015 Gibraltar Laboratories
Klebsiella pneumoniae >99.99999% 11-20-2015 Pacific Northwest Microbiology Services
Klebsiella sp. 99% 05-11-2016 Scientific Clinical Labs, Dubai
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