Should ethanol be considered a treatment for

COVID-19?

Dear Editor,

The Coronavirus has impacted the global commu-
nity and currently has hot spots in their first phase'.
There are no treatments or vaccines that are univer-
sally recognized by the medical communities. The
use of alcohol, specifically, ethanol, is ubiquitous with
disinfection practices in venues including healthcare
facilities, such as hospitals and medical practices,
K-12 schools and higher education institutions, work-
places ranging from office buildings to manufactur-
ing facilities, transportation hubs, and military bases
worldwide. In addition, there is a significant volume
of peer-reviewed literature that focuses not only on
ethanol’s general disinfection properties but also its
anti-viral properties®®.

Ethanol has been shown to have a direct impact
on human coronaviruses such as Severe Acute Respi-
ratory Syndrome (SARS) coronavirus, Middle East
Respiratory Syndrome (MERS), coronavirus (endemic)
human coronaviruses (HCoV). These viruses can exist
for several days on surfaces like plastic and glass. It
has been demonstrated that disinfectant agents can
effectively reduce coronavirus infectivity in a very
short time (< 60 seconds). For example, ethanol is
62%-71%, effective, hydrogen peroxide is 0.5% effec-
tive, sodium hypochlorite is 0.1% effective, while
other compounds are not as effective (0.05%-0.2%
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for benzalkonium chloride, 0.02% for chlorhexidine
digluconate)®. Ethanol holds the most promise not only
because of'its efficacy but also because there is a vast
literature on the effects of ethanol, in beverages and
as a disinfectant. This raises the question: if ethanol
can be effectively delivered and make direct contact
with a viral infection, can it be used as a treatment
for COVID-19?

Any type of inhalation therapy for a pulmonary
condition has the potential to be significantly more
effective than a tablet-based on the direct administra-
tive route. Economical and reliable technology that is
well understood has been developed and tested by tens
of millions of users for “vaping.” While there are nega-
tive connotations with this term, the health effects are
typically attributed to the long term use of additives
such as nicotine and the vaping juice. There is a clini-
cal trial® about to start in the U.S., entitled “The Impact
of Vaping Ethanol in the Evaluation of Impairment”,
at Virginia Commonwealth University (ClinicalTrials.
gov Identifier: NCT03826303). From the clinical trials
website; “The purpose of this research study is to find
out about ethanol-containing e-cigarettes impact on
ethanol breath tests, field sobriety tests, or other tests
of sobriety. Ethanol is a common part of e-cigarette lig-
uids.” The technology and its bulk solvents proposed
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here are already being incorporated (planned) in a
clinical setting®.
While there is no definitive work, the current
published studies suggest that moderate doses and
short-term use of the common bulk solvents (glycerin,
propylene glycol) would have minimal or no health
effects. There are published studies that indicate trace
levels of toxic materials in the vapor generated by
the glycerin-propylene glycol combination” and that
propylene glycol can be an irritant over an extended
period of time®?. Glycerin is widely used in the food
and health care industries and published work indicate
it has anti-viral and anti-bacterial properties™. It is
also used in formulations to increase the uptake rate
and efficacy of certain drugs, presumably through its
ability to dehydrate biomaterials™.
Our suggestion is to consider a human trial in
which a glycerin-propylene glycol-ethanol formula-
tion is administrated as an inhaled vapor for COVID-19
patients. It is not being suggested as a cure, but rather
a method that might work to reduce the viral load in
the patient’s lungs. Because this solvent combination
is already being used by many of the world’s citizens,
including some that are stricken with COVID-19, this
might eliminate or reduce some of the regulations a
new treatment may be required to meet. We are pro-
posing a formulation that potentially can:
1.reduce the viral load in the lungs (see table 1) to
the benefit of a patient’s immune system;

2.reduce the number of active viruses that are dis-
sipated by an infected individual through sneeze
or cough.

To provide an example from our work, in one trial
each 4-second inhalation consists of 7.4 uL of etha-
nol, which can potentially inactivate five percent of
the total viral load. This does not take into account
the effect of the other two bulk solvents. Two treat-
ments of 0.8 mL would hypothetically be enough to
completely inactivate the entire viral load in the lungs.
We do not anticipate it will approach this level of effi-
cacy, but the inhalation administration may control or
reduce the activity of the viral infection. While dos-
ing studies would be needed, an educated guess is a
patient might utilize between 2 and 10 treatments per
day, each consisting of 0.5 to 0.8 mL volume. A total
treatment might last between one and three weeks
with the goal of lowering the viral load to a level where
the body’s immune system can become effective again.

The vaporizer used for our different compositions
has a consistent delivery quantity (see graph 1) for a
range of compositions tested. The vaporization tech-
nology is economical, rugged, easily cleaned, and well
understood. The use of ethanol in these devices is cur-
rently being evaluated in a U.S. Clinical trial not for
medical efficacy, but for the ability of ethanol to impair
a user. An aerosol generator in which the ethanol
might be delivered and dissolved in water is not con-
sidered because of the dilution factor and subsequent
loss of efficacy. Glycerin has antiviral properties and
has the approval of the FDA to treat wounds. Propyl-
eneglycol (PG) is used in pharmaceutical formulations.
Some studies indicate it aids in the uptake and pen-
etration rate of different pharmaceuticals, including
antivirals and fatty acids.

TABLE 1. CALCULATION OF THE AMOUNT OF ETHANOL DELIVERED TO THE LUNGS DURING INHALATION; ALL
VALUES ARE ROUGH ESTIMATES BUT ARE DERIVED FROM PUBLISHED VALUES FOR OTHER VIRUSES OR OUR

EXPERIMENTS.

a. The COVID-19 viral load is estimated at 20 million virus per mL of lung tissue.

b. With 6000 mL of lung tissue (adult) there are 120 billion viruses, rounded up to 200 billion viruses (note many of these are

in infected cells).

c. Assume it takes ten million molecules of ethanol to disinfect/inactivate one virus.

d. The density of ethanol is about 0.8 grams/mL.

e. 200 billion viruses will need (10 million ethanol's x 200 billion) = 2x10™ molecules of ethanol (molar mass = 46 g/mol)

f. (2x10" EtOH) / (6 x 102 EtOH/mol) = 3.3 x 10 moles ethanol

g. (3.3x10° mol) x (46 g/mol) = 0.000153 grams = 153 ug ethanol or 122.4 uL.

In our vaporizer, an estimate is 18 pulls by the vacuum, each lasting 4 seconds, to completely vaporize a 0.8 mL solution com-
posed of: (i). 4 parts Propylene Glycol, (ii). 1 part Glycerin, (iii). 1 part EtOH, (0.133 mL of EtOH in the 0.8 mL solution)

Each four-second inhalation consists of 7.4 uL of ethanol, which is enough to inactivate approximately six percent of the viral
load”. This does not take into account the efficacy of the other two bulk solvents. Two treatments of 0.8 ml would hypothet-
ically be enough to completely inactivate the entire viral load in the lungs. We do not anticipate it will approach this level of
efficacy but the administration may control or reduce the activity of the viral infection.

* These values will change with the type of vaporizer used, the inhalation capabilities of the user, etc.

REV ASSOC MED BRAS 2020; 66(9):1169-1171

n70



MANNING, T.ET AL

GRAPH 1. ATOTAL OF FIFTY PULLS (SEPARATE
INHALATIONS) WAS USED WITH A FATTY ACID-
GLYCERIN COMPOSITION AND ITS DELIVERY
(MEASURED BY THE LOSS OF MASS IN THE
VAPORIZER) WAS FAIRLY CONSTANT OVER 50 (< 4
SECOND) PULLS. THE VOLUME VAPORIZED VARIES
WITH THE COMPOSITION OF THE SOLVENT.

The COVID-19 pandemic is still a significant prob-
lem in many Latin American countries, with Brasil
having the highest number of infections and death,
followed by Peru™. Given the lack of treatments for
this disease and the relative safety of this approach, we
suggest ethanol might be considered for a clinical trial.
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