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Introduction
Ozone is a non-flammable high energy, allotropic form of
oxygen, that easily dissolves in water with a bluish color and
density greater than air. Today, science does not have
methods of storing ozone, because it is very thermally
unstable and even at room temperature disintegrates into
extremely reactive atomic oxygen [1 ] . Under natural
conditions, it is formed during the electric discharge in
thunderstorms,
by ultraviolet radiation and in conifer woods by turpentine
oxidation with atmospheric oxygen [2] . The discovery, the
name and description of the properties of ozone we owe to
Christian Friedrich Schönbein, which took place in 1840.
Labie and Oudin, Bonetemps and Pfannenstiel, 51 years
later, described the bactericidal properties of this gas, and in
1894, for the first timeappliedit in medicine to treat
tuberculosis [3] . In 1933,
a ozone - oxygen mixture was used for the first time in
dentistry by Fisch, for the treatment of periapical abscess,
pulp gangrene, and in the course
of paradontopathy [4] . Today, for medicinal purposes
a ozone - oxygen mixture is used and in the Polish medicine
professor Zygmunt Antoszewski initiated her use in 1986.
Gram-positive and anaerobic flora are more sensitive to the
bactericidal activity. In the case of viruses, we can
distinguish the impact of extra- and intracellular. Peroxides
penetration through the cell membrane into the cytoplasm
we include the first phase, but their direct effect on the viral
replication occurs in the second phase. Ozone also slows
down immune reactions that accompany inflammation and
its low concentrations stimulate release of cytokines and
interleukins which can stimulate the immune system [5] .
Nowadays, ozone therapy has been widely used in medicine
and dentistry. Doctors use it not only for the disinfection of
wounds of different origins but also in the treatment of
cardiovascular diseases, in the form of autochemotherapy, in
the absence or disorders of the immune system, viral
diseases and and broadly in dermatology [2] .
In dental practice, we can use the properties of ozone to
disinfect root canals during endodontic treatment, treatment
area prior to extraction, surgical removal,
or implantation, in caries treatment (especially the initial
stages of the lesion), gum disease and periodontitis, as well
as in case of aphtha’s or herpes simplex [6] .

Aim of the study
Whatever the reasons for which patients were treated with
ozone-oxygen therapy, they all reported the primary effect of
his actions – relief of pain symptoms. The aim of the study
was to determine the effect of the therapeutic factor in the
form of ozone on the feeling and temperature unchanged
facial skin.

Material and methods
The study included 60 patients, healthy and not taking any
drugs, at the age of 20-30 years old, 30 women and 30 men.
Prior to application of ozone test group was acquainted with
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information materials relating to his actions and each
participant individually expressed an informed, written
consent to its conduct. Each time, before diagnostic tests on
purified skin of facial part of skull, decision on 3 points: A –
on the midline – Supramentale (Sm), B – right corner of lips –
Chelion (Ch) and C – in the view of the head of condylar
process of the mandible (fig. 1 , 2, 3).

After all the points, they joined the ozone application to twice-
the first of 30-seconds and the other 60-seconds, in
accordance with current standards on the use of intraoral
surfaces. Between applications and measurements at a given
point was observed 15 minutes apart.
In the study OzonyTron (MyMed) device was used. This
device consists of a small power generator and selection of
glass probes. Produced current, voltage 12 V and frequency 25
kHz, you can adjust the intensity (5 degrees) measured in mA
(Figure 4). Glass probes are filled with a mixture of argon and
neon. The electrons located inside them mimic during

Figure. 1. Application and measurement point: A (Supramentale) and B (Chelion)

Figure. 2. The first stage of the location of point (C) –
appointment of the line joining the top edge of the tragus
of the ear from the outer corner of the eye, and the
location 10 mm from tragus.

Figure. 3. The second step for determining the point of C –
2 mm below the point referred to in the first stage, which
corresponds to the distance of the head of condylar process
of the mandible on the skin of the craniofacial part of skull
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application to discharge observed during a storm, and the
ozone is formed on the outside of the probe in the
electromagnetic field. During application, the GI tip was used
(fig. 5, 6, 7).

Before and after each application was made the measurement
of sensation using PulpoEndometr (NarolDetal) device in test
mode of the vitality of the pulp. There are used two
electrodes: passive electrode (placed on the lip of the patient)
and active electrode - a flat tip applied to the skin of the face.
At the time of the closure of the circuit increases the dosage of
the stimulus, during which the patient is obliged to indicate
the first sensations. Measurement values were read on the
display. The device gives the values in the unitless scale from
0 to 99 (fig. 8, 9).

Figure. 6. GI probe fitted in the handle ofOzonyTron device.
Characteristic "shining" effect inside the probe when the device is on

Figure. 4. OzonyTron device with
glass probe

Figure. 5. GI probe at rest

Figure. 7. Application of ozone in B point
– Chelion
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Before and after application of therapeutic agent in the form
of ozone also the temperature was measured three times using
a thermometer with laser pointer (CA 380) at a distance of
5 cm, and then calculated average of the obtained values (fig.
1 0).

Figure. 8. PulpoEndometr device, which measures sensation before and
after ozone application – two electrodes are visible: active and passive

Figure. 9. Flat-end tip of PulpoEndometr device, intended to measure
the surface sensation of the skin

Figure. 10. Temperature
measurement in point (B)
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Results
The results, collected during the study were statistically ana-
lyzed with Statistica software. Analyzing the temperature in
the general population at selected points before the application
of ozone a statistically significant difference between Cheilon
(point B), where the average temperature was 34.77°C, and
other points where the values were as follows: Supramentale
(point A) – 33,35°C and in the projection mandible condyle -
(point C) – 33.75°C, has been observed (Fig. 11 ).This diffe-
rence did not affect, however, the appearance of the statisti-
cally significant change in measurements carried out at point
B after the ozone application.

Both in the case of the examined population of women and
men, at points A and C gradual rise in temperature after each
application was observed. In the area of right mouth corner
(point B) in the group of women insignificant drop in tempe-
rature after the first application and then the slight increase to
a value below the initial level was noticed. In the male popu-
lation after 30 seconds of therapeutic stimulus exposure tem-
perature remained constant, but after 60 seconds it was
reported increase by 0.6°C (Fig. 1 2, 1 3).

Fig. 11. Diagram representing the temperature measurement in the general population
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Fig. 12. Diagram representing temperature measurement in a population of examined women
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The general population of study group in point A, the initial
increase in the level of excitability (from 49.9 to 52.9),
followed by a sharp drop below baseline (to 47.7) was noted.
However, in point B after both applications values lower than
before the application of the therapeutic agent (49.8 - prior to
the application; 47.8 – after 30 sec, 48 – after 60 sec of the
application) were recorded, and at point C increase has been
observed compared to the initial value – 50.4 and after 30 and
60 seconds applications appropriately 50.6 and 52 (Fig. 1 4).

Considering the results of the PulpoEndometr indication in
women group tend to reduce the value of measurements in
relation to the final output was observed, with the exception-
the 30 seconds application at the Supramentale – A, where a
rise in the value from 45.5 (before application) to 50.5 (after
application) was noticed.
The remaining values of the other points were placed on
Figure 15. Among the population of male respondents
reported the highest growth at point C, where the value before
the test was 50.8, while the application 30 seconds it rose to
58.5, and after 60 seconds gently lowered to the 57,2 – also it
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Fig. 14. Measurement of level of nerve excitability with PulpoEndometr device in the general population
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Fig. 13. Diagram representing temperature measurement in a population of examined men
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should be noted that remains higher than the initial value. In
other cases, value after the ozone application were lower and
accounted no statistically significant changes (Fig. 1 6).

After the test, patients were asked to indicate the level of
discomfort on a visual analogue scale VAS illustrated by the
line with the range from 0 to 10, where 0 means complete lack
of discomfort, and the 10 strongest painful stimulus, which the
participant can imagine. These results are illustrated in Figure
17. At point A, there were no significant differences between
the group of women, men, or general. Not much stronger pain
was reported in women than men group at point B, and C. In
each of the groups participating in the survey the strongest
discomfort was reported at the point corresponding to the
mandible condyle.

Fig. 15. Diagram showing the values obtained after measuring the level of excitability in the population of women
participating in the survey
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Fig. 16. Diagram showing the values obtained from PulpoEndometer measurements among a group ofmale respondents
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Discussion
Treatments carried out by dentists with different specialization
always relate to the patient with some discomfort. Sometimes,
a complication in the form of pain disorders appear with some
delay, as it does after surgery with a range of oral,
maxillofacial or periodontological surgery. To eliminate the
doctor has at its disposal a number of physical-treatments and
physiotherapy. And ozone found application in medicine and
dentistry to treat above than 260 pathological cases [7] .
However, ozone, due to its thermal impermanence (degraded
at room temperature) may not be stored [8] . It was found that
it stimulates blood circulation and stimulates the immune
response, which positively affects on wound healing and
regeneration of the affected tissue [9] . A study carried out by
Kazancioglu, Kurklu, Ezirganli, and Demirtas among patients,
whose surgery was performed of removal of third molars
tooth, showed symptoms reduction of pain, reducing the
amount of taken painkillers, reducing the swelling and
mandible immobility after switching to conduct ozone therapy
of postoperative or low power laser [10, 11 ] . A study carried
out Al-Omiri et al. among patients with recurrent aphthous
stomatitis conclusively proved the size reduction amendment,
its duration and symptoms of pain in the test group, where has
been used ozone [12] . The introduction of ozone therapy in
patients with candidosis of the mouth has brought better
results (reduction – 60.5%) than in patients treated with
clotrimazolum (reduction – 32.3%) [1 3] . Postoperative on
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Fig. 17. Graph showing the VAS value determined by patients after the survey, for the discomfort accompanying
applications of therapeutic stimulus

Study population



55

nr 1 /201 7 (1 7)

www.fizjoterapiapolska.pl

References

1 . Lietz- Kijak D., Kijak E., Opalko K., Kowalska A.: Wykorzystanie ozonoterapii w gabinecie stomatologicznym; Asystentka i

Higienistka Stomatologiczna, 2006, 4, 5-7

2. Tanasiewicz M.: Biologiczne i kliniczne mechanizmy oddziaływania ozonu; Twój Przegląd Stomatologiczny, 2011 , 11 ,24- 26

3. Skomro P., Oplako K., Gadmoska- Krasny J., Lietz- Kijak D., Perzanowska- Stefańska M.: Terapia ozonowa aparatem

OzonyTron; Annales Academiae Medicae Stetinensis, 2005, 51 , 39-42

4. Lisiecka- Opalko K., Lietz- Kijak D., Kijak E., Frączak B., Perzanowska- Stefańska M.: Zastosowanie ozonoterapii w leczeniu

łojotokowego zapalenia skóry twarzy

z zastosowaniem aparatu OzonyTron; Balneologia Polska, 2007, 49, 3, 1 66- 1 69

5. Bocci V.: Ozon as a bioregulator. Pharmacology and toxicology of ozonotherapy today;

J. Biol. Regul. Homeost. Agents., 1 996, 1 0, 31 -53

6. Fischer J., Simon S., Szumińska- Mrówka M.: Ozonoterapia. Test praktyczny nakładek na sondę; Twój Przegląd

Stomatologiczny, 201 2, 5, 28- 31

7. Saini R.: Ozone therapy in dentistry: Astrategic review; J Nat Sci Biol Med, 2011 , 2, 1 51 - 1 53

8. Lietz- Kijak D., Opalko K.: Zastosowanie ozonoterapii w stomatologii; Twoja Zdrowa Medycyna, 2005, 77, 38- 40

9. Nogales C.G., Ferrari P.H., Kantorovich E.O., Lage-Marques J.L.: Ozone therapy in medicine and dentistry;J Contemp Dent

Pract, 2008, 9, 75–84

10. Kazancioglu H.O., Kurklu E., Ezirganli S.: Effects of ozone therapy on pain, swelling and trismus following third molar surgery;

Int J Oral Maxillofac Surg, 201 4,43, 644-648

11 . Kazancioglu H.O., Ezirganlij S., Demirtas N.: Comparison of the influence of ozone and laser therapies on pain, swelling, and

trismus following impacted third molar surgery; Laser Med Sci, 201 4, 29, 4, 1 31 3- 9

1 2. Al- Omiri M. K, Alhijawi M., Al Zarea B. K., Abdul Hassan R. S., Lynch E.: Ozone treatment

of recurrent aphthous stomatitis: a double blinded study; Sci Rep, 201 6, 6, 27772

1 3. Khatri I., Moger G., KumarA.: Evaluation of effect of topical ozone therapy on salivary Candidal carriage in oral candidiasis;

Indian Journal of Dental Research, 201 5, 26, 2, 1 58- 1 62

1 4. Tasdemir Z., Alkan B.A., Albayrak H.: Effects of ozone therapy on the early healing period

Corresponding author

Dr n. med. Danuta Lietz-Kijak

Samodzielna Pracownia Propedeutyki i Fizykodiagnostyki
Stomatologicznej ,
Pomorski Uniwersytet Medyczny w Szczecinie,
Al. Powstańców Wielkopolskich 72, 70 – 111 Szczecin,
tel. : 91 466 1673, mail: zprops@pum.edu.pl

patients that have been previously subjected to graft surgery
of gums, with the use of ozone brought beneficial results in
the form of better blood flow of transplanted lobe as well as
enhance the quality of life of patients after surgery (lower
indications on VAS scale) [1 4] .

Conclusion
After careful analysis of the results, it was found that:
1 . The use of ozone therapy is completely safe, as it does not
cause overheating
of tissue at the site of application.
2. An increase in the threshold of excitability, measured on the
skin of men and women, indicates the analgesic symptoms of
ozone action after 30 seconds application for measurements in




