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BACKGROUND TO MICROSALT.

Introduction.

In the past ten years an ancient 
therapy, that has been applied for 
decades in Eastern Europe, has 
evolved into a modern, alternative 
medication-free treatment of the 
airways. For decades the inhala-
tion of dry salt aerosol has been 
beneficial to a large number of 
people suffering from respiratory 
diseases.

As a result of this a wide variety of 
inhalation applications based on 
salt aerosol have been offered for 
both prophylactic and curative 

purposes. As an alternative medi-
cation-free treatment, the therapy 
is offered on various markets. Re-
spiratory clinics, rehabilitation 
 centres and clinics but also wellness 
centres are adopting the therapy 
as a means to support their cus-
tomers’ health.

Slowly, but surely, this medication-
free therapy has been gaining 
 acceptance among physicians who 
are learning about the benefits this 
side-effect-free therapy can pro-
vide and are becoming familiar with 
the studies which have been con-
ducted with the aim of improving 
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our understanding of its mechanisms 
of action. Professionalising the 
therapy not only means that custom-
ers and patients gain maximum 
benefit from it but also that it will 
be made available to an increas-
ing number of people, as thera-
peutic dry salt aerosol inhalation 
centres open their doors in ever 
more cities. Among them are luxury 
hotels and spas, who provide dry 
salt aerosol climates as a preventa-
tive means to clean the airways, 
as well as physicians and clinics 
who offer the therapy for curative 
purposes.

This booklet aims to introduce 
readers to what dry salt aerosol in-
halation is and which beneficial 
effects it has on people suffering 
from (temporarily) respiratory dis-
eases. It also provides a clear view 
on how it should be applied and 
provides an overview of some pre-
vious research work up till now. 
Additional studies are in the process 
of planning to further extend our 
knowledge and increase the avail-
ability of this therapy in the future.
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Where the salt comes from.

About 20 million years ago Eastern 
Europe was partially covered by a 
shallow sea which withdrew de-
positing large amounts of layered 
salt. Nowadays, these deposits 
are located at depths between 10 
and 300 metres below the surface.

In the 14th century people started 
to mine salt for their own use and 
trade. Among other locations large 
salt mines were developed in the 
south of Poland, near Cracow, leav-
ing huge chambers deep in the 
mountains. Day by day, salt miners 
worked very hard in these mines.

Recognizing the effect on health.

In 1843 the local physician Felix 
Boczkowski observed that people 
who worked in those salt mines 
rarely ever suffered from respiratory 
problems such as asthma, COPD, 
hay fever or coughing. 

Due to high demand for salt cave 
therapy in the last decade of the 
previous century, entrepreneurs 
started to create artificial salt caves. 
As a result there is currently a var-
iety of different kinds of salt caves. 
The different approaches adopted 
indicate that not all providers are 
fully aware of the precise effects of 

HISTORY.
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the therapeutic process. Some salt 
cave operators assume that large 
volumes of Himalayan salt account 
for the beneficial environment cre-
ated in artificial salt caves, while 
others attribute a therapeutic effect 
to the negative charges of the salt 
crystals.

However, scientific studies have 
shown that only one factor is re-
sponsible for the beneficial effect 

of salt aerosol inhalation therapy: 
the microscopically fine dry salt 
particles which can be found in 
natural salt caves due to huge sur-
faces of salt and natural ventilation.

Halotherapy is a treatment based 
on the inhalation of small salt par-
ticles with the purpose of cleaning 
the airways. Halotherapy was 
 developed as an above-ground 
alternative for speleotherapy.

Depth of penetration of salt-enriched air with conventional technology (lef t) and with Microsalt (right).
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HALOTHERAPY.

How halotherapy is often offered.

Most halotherapy concepts offered 
by various providers copy the 
 ambient atmosphere of under-
ground salt caves and mines which 
is clearly recognisable by walls  
of salt rocks or sea salt plaster as 
well as a thick layer of salt granu-
late covering the floor. Most of 
those rooms have lit tle air supply 
and are ventilated only once per 
hour for 10 to 15 minutes. 

A large number of commercial sup-
pliers build salt caves or salt grottos 
selling these mostly to wellness 
centres where they are used as re-
laxation rooms.

These salt rooms are marketed on 
the premise that spending time in 
the room is beneficial for treating 
or curing a wide range of ailments 
due to salt particles being freed 
from walls and floor which thus can 
be inhaled by the customer. How-
ever, when salt concentrations 
were measured inside salt rooms 
that do not use a technology to 
actively emit salt particles into the 
air, hardly any or even no salt aero-
sol was found floating in the air.

Some salt caves have been fitted 
with devices called salt generators, 
which grind rock salt or sea salt 
into smaller particles before blow-
ing them into a room. This increases 
salt concentrations significantly. 
Most of the appliances are started 

Migros Fitnesspark Allmend, Lucerne.



1609 

page 7

every hour and run for about 45 
minutes. The rooms are equipped 
with controlled ventilation systems 
and can be used for anything from 
a few minutes to an hour. Respira-
tion therapy in these rooms is ren-
dered more effective by increasing 
the salt content.

At present a growing number of 
companies develop a technology 
to create a certain quality of dry 
salt aerosol. Most of these devices 
use the same basic technology:  
a micro-cyclone produces fine salt 
granules. These rub against each 
other, and the resultant friction 
makes them progressively smaller. 
There is, however, a big dif fer-
ence in the quality of salt aerosols 
that are produced by the different 
devices.

Technical aspects.

A big technical challenge when 
creating high-quality salt aerosol  
is to manage humidity during the 
process as salt is very sensitive to 
humidity. When it absorbs humidity, 
it becomes less suitable or even 
unsuitable for the treatment as it 

loses its physical properties which 
are responsible for the positive thera-
peutic effects. Microsalt actively 
dries the air in both the device and 
the room in order to create a high-
quality dry salt aerosol climate. 

The Microsalt Micronizer SP4.

The Micronizer is certif ied in accordance with 
DIN ISO 14971:2007 as a Class IIa medical 
device and is thus suitable for medical use on 
people. 
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• The ideal device generates salt 
aerosol using the minimum amount 
of salt and leaving behind the 
smallest possible unusable residue. 

• The ideal device should be able 
to separate particles under 5 µm 
from bigger particles and emit 
only these smaller particles into 
the therapy room.

• The optimal salt aerosol particle 
size ranges from 0.1 to 5 µm 
where 90% is smaller than 2 µm.

• The ideal device is able to main-
tain a stable concentration during 
the whole day by either accur-
ately measuring concentration 

levels inside the therapy room or 
by defining intervals for releasing 
predefined amounts of salt aerosol 
for a few seconds.

• The ideal device needs only be 
maintained by employees once a 
day.

• The ideal device is connected on-
line for remote control and service.

Salt stories.

A strong asset, that is marketed, is 
the type of salt used. People like  
to believe that the inhalation of salt 
rich in minerals is healthy, and 
therefore many suppliers talk about 
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the great properties of Himalayan 
and Dead Sea salt. Lit tle attention 
is paid though to creating a fully 
controlled dry salt aerosol micro-
climate saturated with clean, high-
quality salt. But: type and quality of 
the salt largely determine the effect-
iveness of the treatment. In addi-
tion, salt particles above 5 µm may 
cause side effects such as irritation 
to the eyes and mucous membranes.

Nor is a great deal of attention 
paid to the most important air qual-
ity requirement of all: humidity. The 
Microsalt concept considers both 
the production of salt aerosol and 
the air treatment system that ac-
tively removes humidity from the air. 

Medical research.

KLAFS works together with phys-
icians who offer their patients 
 Microsalt rooms. 

Since 2009 KLAFS has been col-
laborating with medical researchers 
at University Hospital Tübingen in 
south-western Germany. Thanks to 
its wealth of specialist knowledge 
in terms of inhalation devices of 
all kinds, the university is ideally 
equipped to conduct excellent 
 research in the field of dry salt aero-
sol inhalation.
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Treatment requirements.

The following specifications should 
be paid attention to and applied 
both during a single dry salt aero-
sol inhalation session and over the 
whole treatment period:

1.  Length of session.

2.  Treatment period.

3.  Air characteristics.

4.  Salt quality, particle size  
and type of salt.

1. Length of session.

The amount of salt aerosol inhala-
tion is dependant on two factors. 
One is the concentration of the salt 
aerosol in the air. The other is the 
length of salt aerosol inhalation. 
Apart from two respiratory diseases 
(cystic fibrosis and PCD), the 
quality of the treatment is depend-
ant on the length of time that the 
salt aerosol is inhaled. The minimum 
time required for an optimal ses-
sion should be at least 45 minutes. 
What is important though is that 

the right level of salt concentration 
must be maintained. Traditional 
salt caves that do use salt gener-
ators usually run 45 minutes, but 
start each time without any salt 
aerosol in the air. The time needed 
to reach the required concentra-
tion effectively reduces the treat-
ment time. Depending on the room 
size, most sessions in these rooms 
effectively take 30 minutes instead 
of the required 45 minutes.

2. Treatment period.

The wide variety of functional dis-
orders of the respiratory system 
caused by various reasons account 
for there being no general infor-
mation about the length of a dry 
salt aerosol inhalation therapy. The 
treatment period should be adjust-
ed to the respiratory disorder or 
the individual ailment. Below you 
find a table with recommended 
treatment frequencies and length of 
the therapy related to the respira-
tory disorder.

TREATMENT.
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3. Air characteristics.

Saturating air with a dosage of salt 
aerosol in an undefined quality is 
easy and can be done by using 
devices that crush salt into smaller 
parts. But in order to let these salt 
particles effectively work, the air in 
which they float needs to be of a 
specific quality. Too often people 
visiting a salt cave complain of a 
slight headache during and after the 
session. This has nothing to do with 
salt but with the quality of the air.

A. Temperature.

The temperature is not very critical 
when it comes to creating a high-
quality salt aerosol microclimate, 
however temperature largely de-
termines whether customers find it 
pleasant to stay inside a room for 
about an hour.

In many salt caves the average 
temperature is around 20°C, thus 
blankets are distributed to stay 
warm. As long as customers are 
sure that they get an unused and 
clean blanket, this is no problem.

Some salt rooms are heated to 
temperatures as high as 65°C. 
These are known as salt saunas. 
Here, KLAFS pursues the concept 
of combining several different forms 
of bathing, for instance an infrared 
cabin with salt mist or a dry sauna 
plus Microsalt. 

The optimal temperature range for 
dry salt aerosol inhalation rooms 
reaches from 22°C up to 65°C, 
depending on how clients are 
dressed.

B. Humidity.

Controlling and managing humidity 
is the most important criterion when 
setting up a professional halo-
therapy room. In order to create the 
right conditions, a halotherapy 
room needs to have a relative 
 humidity below 40%. There are four 
reasons for controlling the relative 
humidity inside a halotherapy room.

1. Dry salt aerosol should stay as 
dry as possible as long as it has 
not been inhaled. Salt does not 
lose its powerful properties as long 
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as it is kept very dry. This is the main 
reason why dry salt can hardly  
be smelled or tasted. Salt can only  
be noticed when it has become wet. 
The dryer salt is, the higher the 
 hygroscopic effect inside the air-
ways – one of the important mech-
anisms of action.

2. A big advantage of dry salt is 
that particles don’t stick easily to-
gether when they bounce into each 
other. Due to their slightly negative 
charge it is in fact very unlikely that 
dry particles should bounce into 
each other at all. This also ensures 
that the created particle size is 

Respiratory disease Week Sessions 
per week

A total of 
sessions

Treatments per year

Bronchial asthma 5 4 20 1 to 2

COPD* 5 4 20 2 to 4

Cystic fibrosis* 5 4 20 5 to 7

Seasonal allergy 4 3 to 5 12 to 20 Ideally before beginning 
of hay fever season

Cold 2 3 6 With disappearing  
of acute symptoms

Sinusitis 2 3 6 With disappearing  
of acute symptoms

Laryngitis 2 3 6 With disappearing  
of acute symptoms

* COPD and  
cystic fibrosis

As these are chronic diseases, patients ideally should treat  
themselves constantly.

Using dry salt inhalation to treat respiratory tract disorders.
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maintained, making the deep pene-
tration of the airways possible.

3. When particles get slightly wet, 
they lose their negative charge 
and clump together. Due to their 
then greater weight, they also fall 
a lot faster to the floor.

4. An important last reason is that 
salt only starts to get aggressive 
as of 40% relative humidity and 
above. Below this salt is just dust 
and does not affect building mater-
ials with corrosive effects.

C. Air exchange.

In most halotherapy rooms lit tle 
 attention is paid to sufficient air ex-
change during a session. Usually 
the air is exchanged after each and 
before the following session. It is 
important though to supply fresh, 
clean and dried air constantly dur-
ing a session. This is done by 
means of adsorption drying devices 
in combination with air condition-
ing equipment. Room volume air 
should be exchanged between 2.5 
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to 5 times every session in order  
to guarantee air quality. Of course 
exchanging more air volume is 
possible but this will result in signifi-
cant salt aerosol losses. In that 
case it will be hard to maintain suf-
ficient salt aerosol concentrations.

4. Salt quality, particle size and 
type of salt.

The effectiveness of salt aerosol 
 inhalation is largely determined by 
the quality of the salt aerosol in-
haled which is based upon the fol-
lowing three factors:

A. Type of salt.

B. Particle size.

C. Quality of salt.

A. Type of salt.

There are three basic types of salt: 
rock salt, sea salt and evaporated 
salt. Rock salt is extracted from salt 
mines. This salt is usually very old 
and very hard. Himalayan salt is a 
good example of a rock salt rich in 
minerals. Sea salt is very mineral-
rich as well and also relatively hard, 
and is therefore heavily promoted 
by many providers of salt products 
within the wellness industry.

The salt used by Microsalt is natural 
rock salt with the highest naturally 
occurring sodium chloride (NaCl) 
purity level on earth, as well as a 
relatively low mineral content. We 
set great store by this purity and 
quality, and to ensure it is main-
tained, we subject the salt we use 
to regular testing and certification 
by an independent laboratory.
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Although salt rich in minerals is 
known to be well tolerated, there is 
no evidence that inhaling minerals 
is beneficial to health. For this rea-
son medical institutions do not use 
mineral-rich salt for inhalation pur-
poses. Compared with other types 
of salt, rock salt is very hard, and 
as a result a relatively small amount 
of salt produces large quantities 
of salt aerosol. There are many dif-
ferent ways of pulverizing the salt, 
generally involving various differ-
ent crushing or grinding techniques. 
However, Microsalt applies a pa-
tented micronizing technique which 
has the advantage over other 
methods that it exclusively produces 
rounded salt particles which do 
not irritate the mucous membranes, 
airways or eyes.

B. Particle size.

Particle size largely determines the 
depth of airways’ penetration. Vari-
ous salt generators available on 
the market create a salt aerosol that 
is relatively large. In order to guar-
antee that the salt inhaled during a 
dry salt aerosol inhalation session 
reaches not only the main respira-
tory tract and the bronchi but also 
the bronchiole and alveoli, salt 
aerosol particle size should be be-
tween 0.1 and 5 µm. A significant 
part of this particle range should 
be smaller than 2 µm.

C. Quality of salt.

High-quality halotherapy requires 
the highest quality salt available 
and this means that the cleanest 
salt available should be used. This 
salt should contain a NaCl per-
centage of at least 99%.
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Respirability measurement appliance.

Salt particles viewed under a microscope.
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MEDICAL APPLICATIONS.

Inhalation therapy in the treatment 
of respiratory diseases.

There has been a continuous inter-
est by scientist in the treatment  
of respiratory diseases by inhaling 
healing agents. Theoretically both 
the upper airways (nasal cavity, 
paranasal sinuses, pharynx) and 
lower airways (larynx, trachea, 
bronchi, alveoli) can be reached 
by inhalation.

In practice there are well known 
challenges with this therapeutic 
approach. 

• Drug delivery with conventional 
methods is inefficient. Problems 
arise from excessive particle ag-
gregation in the inhaler, deposits 
in the mouth and throat and – 
dose-dependant – side effects of 
the delivered drug.

• With medical devices only a low 
percentage of the dose reach the 
lower airways. Even with an excel-
lent technique and the newest de-
vices only 20 to 25% of the drug 
reach the lower airways. 75 to 
80% of the medication are deposit-
ed in the throat and the mouth. 
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• After a forced intake of breath 
patients are asked to hold it as 
long as they can in order to allow 
the medication to spread and 
 adhere to the mucous membrane 
of the airways. Shortly after the 
patient has to exhale and thus 
removes the nondeposited frac-
tion of the drug. Patients use their 
forced vital capacity (the maxi-
mum volume of air that can be 
voluntarily breathed in and out). 
The emphasis is on speed in order 
to let the medication reach the 
maximum depth.

• By repeating this method patients 
would be able to transfer a great-
er amount of medication into their 
lungs but the dose-dependant 
side effects do prevent this.

Inhalation of dry salt aerosol 
 during a certain period of time.

This is the so called climatherapy. 
Climatherapy (also called climato-
therapy) is a medical application 
defined as ‘staying in a standard-
ised, controlled climatic area for a 
certain period of time’. During this 
time patients inhale a specially 
composed air by normal breathing.

In contrast to drug delivery devices, 
patients during climatherapy are 
breathing normally (tidal volume: 
0.5 l, tidal flow rate 500 ml/s) at 
a rate of approx. 12 to 20 times 
per minute. During a session of 60 
minutes patients breathe in and 
out approx. 1,000 times. The air 
containing invisible, floating dry salt 
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aerosol is thus inhaled approx. 
1,000 times. The salt concentration 
in the treatment room depends on 
the preset concentration and the 
device’s quality. Due to this repeat-
ed exposure the dry salt aerosol 
can reach the lower airways and is 
deposited there.

Calculation of the maximum salt 
aerosol which can be absorbed by 
the airways when using a dry salt 
aerosol concentration of 15 mg/m³ 
in the treatment room:

The tidal volume of a person nor-
mally breathing is about 0.5 l.  

By inhaling and exhaling a 1,000 
times 0.5 l x 1,000 = 0.5 m³ can 
be absorbed. If 1 m³ contains an 
average of 15 mg salt the intake  
of salt is approx. 7.5 mg if we sup-
pose that the whole amount of  
inhaled salt is deposited and ab-
sorbed.

(By way of comparison, 25 g of 
salted potato chips contain 300 mg 
of salt.)

Pharmacological effect of micro-
scopic dry salt crystal aerosol.

Dry salt particles deposited in  
the airways have five major mech-
anisms of action:

1. Dry salt aerosol is very hygro-
scopic. It attracts humidity as much 
and as quickly as possible. When 
salt particles are inhaled and de-
posited in the bronchial tree and on 
mucus, the mucus is liquified. This 
facilitates the easy expectoration 
of mucus. Patients experience looser 
sputum which is much easier to re-
move by coughing.

Respirability of salt particles of varying sizes.

4.7– 5.8 µm

2.1–3.3 µm

0.43–0.65 µm
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2. An advantage of this is that any 
blocking of the airways caused by 
mucus is removed.

3. Dry salt aerosol may lessen the 
destructive inflammatory processes 
in the airways. Clinical studies have 
found that the inhalation of dry salt 
aerosol results in decreased colo-
nisation of pathogenic bacteria 
flora.

4. Dry salt aerosol acts as a mucoki-
netic. Salt stimulates the bronchial 
self-cleaning mechanism and can 
therefore act as an expectorant. 
This slight stimulation removes more 
dirt and mucus faster. 

5. Inhalation of dry salt aerosol 
may improve both the humoral and 
cellular immunity of the epithel and 
therefore stimulates the local im-
mune defense mechanisms.

Existing clinical studies and thera-
peutic trials both show that inhaling 
dry salt aerosol under controlled 
conditions in a standardised envir-
onment can be beneficial to pa-
tients suffering from certain respira-
tory tract disorders.

The therapeutic recommendations 
outlined here are founded on the 
therapeutic methods developed by 
companies in collaboration with 
KLAFS.

Dr Joachim Riethmüller, pediatrician, pediatric 
intensivist, pediatric pulmonologist, University 
Clinic Tübingen, Germany
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