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regulation 26 000 ozonetherapists confirm it. However, while ozone was discovered in 1785 by
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Dutch physicist Martin van Marum (1750-1837) and had been synthesized in May 1840
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methodology that should be taken into account when developing a strategy that can
lead to the regularization of ozonetherapy in countries where it is still widely practiced
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I. INTRODUCTION.

Although ozone has been discovered in 1785 by Dutch physicist Martin van Marum (1750-
1837) and had been synthesized in May 1840 by the German chemist Christian Friedrich
Schdnbein (1799-1868), history has indicated that it has been difficult to have a significant
presence in the world's medical agendas.

But their gradual, steady and rising use primarily in Germany and the former Soviet Union from
the sixties of last century has prompted renewed interest in its use in a scientific manner and
in accordance with protocols previously adopted. In the ensuing decades has been emerging
in different countries of Europe, mainly in Italy, followed by Spain, and then with a widespread
use in Cuba, supported by the foundation of the world's only research center in the medical
therapy of ozone.

Today we can certainly say that this therapy is increasingly used in many different countries.
The number of existing ozone therapists so testify it. Their number already exceeds the 26 000,
placing Germany as the first country in number of health professionals who practice it. They
are 11 000. China is next in number to 5 000. Russia reaching 3 500 in third place, followed by
Italy with 3 000 professionals." The investigation conducted has determined that at least
ozonetherapy is practiced in 50 countries worldwide, with more than 40 national and
international associations, and the International Scientific Committee ISCO3 Ozone
(www.isco3.org).

Authorities and ozonetherapy

Examples of the widespread use of ozonetherapy abound, to the extent that health authorities
in various countries have had to comment on it. In a report by the autonomous community of
Andalusia in 2006 indicated that in Spain

"Ozonetherapy raises interest among citizens, confirming the increasing diffusion of this
technology in recent years. A not despicable percentage of requests (12/171, 7%) realized by
persons through the telephone of direct attention to the citizen, that the Health Technology
Assessment Agency of Andalusia (AETSA) offers from May 2005 on have been on
ozonetherapy."?

At the express request of the Medical College of Santa Fe province in Argentina, AEPROMO
(Spanish Association of Medical Professionals in Ozonetherapy) presented a legal brief on
ozonetherapy on September 5, 2011.

The City Council of the City of Cajamar, in the Brazilian state of Sao Paulo, approved a decision
asking the Prefecture to offer ozonetherapy in the city health facilities. The Prefecture of Nova

1 Roberto Quintero Marifio. Anexo, Statistical Table in paper of Velio Bocci et al. (2011). “Oxygen-ozone therapy is at a cross-road”. Revista Espa-
fiola de Ozonoterapia. Vol.1, no 1, pp. 74-86. http://www.revistaespafioladeozonoterapia.es/index.php/reo/article/view/8/20

2 Vidal Serrano Silvia y Hermosilla Gago Teresa. “Efectividad clinica de las intervenciones con Ozono”. Sevilla: Agencia de Evaluacion de Tecno-
logias Sanitarias de Andalucia; Madrid: Ministerio de Sanidad y Consumo, 2008, p. 16
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Lima in the State of Belo Horizonte has also developed projects for the application of
ozonetherapy.®

In México, the Ministry of Health of the State of Jalisco (SSJ) on the subject of ozonetherapy
advised patients to check whether the doctor was trained and certified in the practice of
ozonetherapy, and if the technical equipment used was certified by the Federal Commission
Against Risks Health (Cofepris). It emphasized that
"People must understand that [ozonetherapy] is not a cure all, however it does have its
benefits as any therapy." It noted that "the increased risk may have the patient is to fall into
the hands of inexperienced people who do not know this type of treatment and may actually
cause more problems than benefits."*

Tlaxcala, capital of the state of the same name in México, in its 2010 Municipal Administration
Government Repot proudly stated that they had been using ozonetherapy.

The municipality of San Pedro Cholula, Puebla State in México, decided to include
ozonetherapy in its services for seniors. The municipality also stated that such therapy had
been practiced in the state for over ten years.

In Spain, the Canary Islands, asked AEPROMO in February 2012, to enumerate the basic
requirements that medical facilities should have to practice ozonetherapy.®

Elite sport and ozonetherapy
More often ozonetherapy is used in the field of elite sport in some countries.

The professional basketball team Cajasol Civic Banking in Seville, Spain, has used
ozonetherapy to treat medically Joan Sastre, one of its most important players, to treat a bulging
disc, since "the success of this technique is based in same properties of ozone, which is
analgesic, antiseptic and water-repellent”.” After successful recovery the medical team decided
not to operate Sastre, because "with ozone and corticosteroids, according to experts, should
solve a problem that dragged on for a couple of months, when a sore leg indicated that the
problem came from the lower back.”® In November 2011 the team announced that the player
had undergone a significant improvement in his back injury, given the

"good response to treatment of infiltration and ozonetherapy that has been done in recent

weeks, to solve the problems experienced since the preseason because of a bulging disc

in his back."®

The national football team of Venezuela has used medical ozone with their palyers, so they
could play in very high places like the capital of Bolivia which is over 3650 meters above sea

3 http://www.aboz.org.br/Web/secoes_site.asp?id=1 (pag. Consultada 26-2-2012)

4 Ernesto Cisneros Madrid, Departamento de Regulacién de Insumos y Servicios de Salud de la Secretaria de Salud en Jalisco (SSJ). El Occi-
dental, 12 de septiembre de 2011. http://www.oem.com.mx/eloccidental/notas/n2224638.htm

5 Informe de Gobierno de la Administracion Municipal correspondiente al ejercicio 2010. Tlaxcala, viernes 17 diciembre 2010
http://www.e-consulta.com/tlaxcala/index.php?option=com_content&task=view&id=20885&Itemid=131

6 21 de Octubre de 2011, http://www.aquiespuebla.com/salud/avances/8391-salud

6 23-9-2011. http://www.diariodesevilla.es/article/deportes/107 1622/calloway/nuevo/refuerzo/para/plaza.html

7 23-9-2011. http://www.diariodesevilla.es/article/deportes/107 1622/calloway/nuevo/refuerzo/para/plaza.html

8 13-10-2011 http://www.diariodesevilla.es/article/deportes/1087565/sastre/no/seral/finalmente/operado.html

9 17-11-2011 http://www.europapress.es/deportes/baloncesto-00163/noticia-baloncesto-joan-sastre-cajasol-banca-civica-experimenta-importante-
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level or in Quito at 2850 meters. The ozonetherapy
"will help us, we will strengthen the resilience to recover faster. Height is a different choking,
breathing is different (...) It seeks to introduce ozonetherapy into the blood stream of players
to improve the circulation of each and increase the capacity of the blood in transferring
oxygen through the body.""°

Courts and ozone

Physicians who practice ozonetherapy have also been brought to the courts and the information
has had an impact on the media. A private hospital with an insurer company had to compensate
with 180 000 euros in 2009 to a patient from infection acquired in hospital operating room during
an operation of "four spaces at the lumbar spine by resorption and ozone."

It must be stated however, that the complaint filed by the patient and the payment of
compensation were not due to ozonetherapy because "the civil liability lawsuit filed by the
patient was based on the 'medical malpractice.' " This point was supported by the experts who
pointed out that the damage done to the patient was due to "the existence of a bad medical
care during the operation."

Neither the patient through his attorney, nor medical experts who served in the process
questioned the medical therapy of ozone. In addition the medical intervention was made without
collection of the "informed consent for the operation of ozonetherapy, but only informed consent
for anesthesia.""

An Argentine newspaper in 2009 titled: "A woman died during ozonetherapy".'? But then the
autopsy determined that the person had died of a subdural hematoma that according to the
medical-legal considerations
"cranial hematoma is vital, recent and consistent with falling and banging against a hard
surface and resilient, leaving established that the medical ozone gas use does not translate
into the autopsy."'®

Research and ozone

There is a widely accepted view that ozonetherapy, as in the vast majority of the fields of
medicine and in the general deepening of human knowledge, research should be a matter of
priority.

Researchers that have devoted to the issue of ozone are unanimous in indicating that still needs
much more research, knowing that it will never have an end. The meager financial support
provided to the investigation of ozonetherapy is quite small compared to the work that needs
to be done, what constitutes a serious challenge for randomized and controlled research.

mejoria-lesion-espalda-20111117184402.html

10 21-9- 2011 http://www.el-nacional.com/noticia/1838/2/Vinotinto-en-la-altura.html

11 http://www.europapress.es/madrid/noticia-ruber-internacional-indemnizara-180000-euros-paciente-infeccion-hospitalaria-20091210163040.html
page accessed December 11, 2009

12 http://www.clarin.com/diario/2010/01/09/sociedad/s-02116417.htm page accessed January 17, 2010

13 Nuevo Diario de Salta, Salta, Argentina, January 19, 2010

http://www.nuevodiariodesalta.com.ar/diario/archivo/buscar_resultados.asp page accessed January 20, 2010
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However research in ozonetherapy is carried out in different parts of the world.

In 2010 appeared the first meta-analysis that took into account the results of 20 clinical studies
on the applications of ozone in the herniated disc. The results showed that ozone was effective
and extremely safe.' A second meta-analysis was released in 2012, which analyzed the results
of eight studies.’® The meta-analysis investigations have great value of scientific evidence,
because they are not the result of a single research but put together mixed results.

The Spanish newspaper ABC reported on the research that was advancing in the Hospital
Doctor Negrin of Las Palmas, Canary Islands.
"(...) To test the effectiveness of treatments for a herniated disc with ozone compared to
traditional surgery, once it is tested the effectiveness of ozonetherapy to deal with other
diseases. Bernardino Clavo, oncologist of the Dr. Negrin University Hospital, told Efe that
is already proven the effectiveness of ozonetherapy to treat sicknesses such as arthritis,
cancer, or necrosis, so now it comes to certify its validity for the treatment of disc hernia."'®

The number of clinical studies on ozonetherapy has increased dramatically. While in 1997 were
recorded in the database only 2 trials, by 2007 the number had risen to 243.""

At present the new regulations of clinical trials establish that they are present in public
databases. At this time the public database of clinical studies from the National Institutes of
Health U.S. records the following seven studies in progress:

1. Efficacy of Medical Ozonetherapy in Patients With Chronic Hepatitis B (China)

2. The Effect of Epiduroscopy and Ozonetherapy in Patients With Failed Back Surgery
Syndrome (Brazil)

3. The Effect of Ozonetherapy for Lumbar Herniated Disc (Spain)

4. Intraarticular Ozonetherapy for Pain Control in Osteoarthritis of the Knee (Israel)

5. Safety and Effectiveness Study of the AO-1000 Device to Treat Contained Herniated
Discs (Canada)

6. Ozonetherapy in Endodontic Practice, in Vivo Study (Brazil)

7. Healozone Study to Evaluate the Safety and Efficacy of the Use of Ozone for
Management of Dental Caries (United States).'®

Dr. Bernardino Clavo summarized the research difficulties due to lack of financial support as
follows:
"Working in this field of medicine is ‘very difficult’ because there is no industry support, and

14 Jim Steppan, Thomas Meaders, Mario Muto and Kieran J. Murphy. A Metaanalysis of the Effectiveness and Safety of Ozone Treatments for
Herniated Lumbar Discs. J Vasc Interv Radiol 2010; 21:534-548

15 Francisco N. De Oliveira Magalhaes, MD, Luciana Dotta, MD, Andre Sasse, PhD,

Manoel J. Teixeira, MD, PhD, and Erich T. Fonoff, MD, PhD. “Ozone Therapy as a as a Treatment for Low Back Pain Secondary to Herniated Disc:
A Systematic Review and Meta-analysis of Randomized

Controlled Trials”. Pain Physician 2012; 15:E115-E129 « ISSN 2150-1149

16 19-1-2011. http://www.abc.es/agencias/noticia.asp?noticia=658763

http://www.youtube.com/watch?v=AV7C2Nbkqgk

http://www.youtube.com/watch?v=iM8ZUnmEKxo

17 L. Re, G. Martinez-Sanchez, G. Malcangi, A. Mercanti, V. Labate. Ozone Therapy: a Clinical Study on Pain Management. International Journal
of Ozone Therapy 7: 37-44, 2008.

18 http://clinicaltrials.gov/ct2/home
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also because ‘ozone is very cheap' but 'not available in pills." He added that the ‘ozone is
not a drug and 95 percent of the research done in medicine is based on drugs', promoted
by large pharmaceutical companies.""

Prohibition and persecution of the ozonetherapy

There have been cases where ozonetherapy practice is not allowed and / or health
professionals have been the subject of administrative or judicial investigation. Even
ozonetherapy equipment has been confiscated by the authorities. The examples are varied
and have been occurring in different countries.

The Autonomous Community of Madrid in Spain from 2006 until March 9, 2009 banned the
practice of ozonetherapy in outpatient private clinics. Initially by a purely verbal decision and
then was forced to put it in writing on May 20, 2008. During the term of the ban ozonetherapists
had been inspected and were prohibited to practice ozonetherapy; follow-up inspections were
made to verify that they were complying with the ban. They were warned that in case of non-
compliance of the order would be subject to punitive measures and / or precautionary measures
in accordance with current legislation (Law 12/2001 of December 21, Art. 144).

In its letter of 20 May 2008 the Community of Madrid formalized its prohibition policy saying
"In general, the topical administration of ozone carries no special effects, and can be
performed in private facilities, however in the case of the application of ozonetherapy by
invasive methods have been described many accidents, which prevents authorization in
such centers (...) The available evidence on treatment with ozonetherapy is insufficient to
recommend its widespread use."?°

The ban remained into effect until March 9, 2009 when not only lifted the ban but authorized
and regularized its practice in private outpatient clinics.?'

Dr. Heinz Konrad who introduced ozonetherapy in Brazil in 1975, was indicted five years later
by the Regional Council of Medicine of the State of Sao Paulo to be spreading a therapeutic
method "unofficially recognized" and therefore was in violation of sections of the current code
of ethics. However, the plenary of the Regional Council ruled that it had not violated the ethical
code.??

Then a group of doctors reported him to the same Regional Council of Medicine of the State of
Sao Paulo arguing that the ozonetherapy only served to make an economic profit, and that
the medical treatment did not appear in the "respectable medical literature" and that his
procedure was not ethical or legal. After two years of facing disciplinary proceedings the council
closed the case.

19 19-1-2011. http://www.abc.es/agencias/noticia.asp?noticia=658763

20 Madrid. Comunidad de Madrid, Consejeria de Sanidad, Direccion General de Ordenacion e Inspeccion, Subdirector General de Autorizacion y
Acreditacion, Enrique Alexandre Royo. Letter of May 20, 2008 addressed to a Roberto Quintero Marifio. www.aepromo.org, members area, legis-
lation, Spain.

21 Madrid. Comunidad de Madrid, Consejeria de Sanidad, Direccién General de Ordenacion e Inspeccion. Director General de Ordenacion e Ins-
peccion, Manuel Molina Mufioz. Letter of March 9, 2009 addressed to AEPROMO. www.aepromo.org, members area, legislation, Spain.

22 Konrad Heinz, “Consideragdes a respeito da legalidade da ozonioterapia no Brasil’, 2009. Document sent by the autor to Roberto Quintero.

23 Konrad Heinz, “A histéria do ozénio medicinal no mundo e no Brasil”, 2009. Document sent by the autor to Roberto Quintero.
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In a pioneering way the Egyptian Ministry of Health in December 1999 regularized the practice
of ozonetherapy. Despite the progress achieved it reached its end in February 2008 when it
banned the practice in private centers, due to the significant economic slowdown that
pharmaceutical companies were experiencing, as some of its products were less purchased
due to the effectiveness of ozonetherapy.?

In California, United States, the FDA (Food and Drug Administration) seized 79 ozone
generators from the Applied Ozone Systems Company on January 30, 2010.%°

Legal delay and ozonetherapy
The foregoing description of events in different parts, for or against the practice of ozonetherapy
are indicative of the importance that therapy is acquiring.

However, the increasing use of ozonetherapy and medical advances are not on par with
regulatory developments. Despite the legislative intent that countries may do, in the vast
majority of cases, for reasons of various kinds, laws cannot or do not want to go at the pace of
innovative development that scientific advances pose. The spectrum policy is overdue on what
should legislate, to the extent that may even become an obstacle to scientific progress in the
area of health.

Spanish legislators were well aware of this finding when the preamble of the General Law of
Health noted that:
"It is indeed a historical fact easily verifiable that public responses to the challenge at all
times has brought attention to the health problems of the community have always been
behind the changing needs without ever reaching them, so that it has become a constant
among us the inadequacy of health structures to the needs of each succeeding period of
time."2¢

The "easily verifiable historical fact" referred to by the Spanish legislators, can be "touched" in
many countries around the world to observe the gap between the advancement of
ozonetherapy, and the policies developed by the health authorities. In fact a very few countries
have been interested in providing the ozonetherapy with a legal minimum coverage.

ILFOR THE REGULARIZATION OF OZONETHERAPY

Regulate or not regulate
In general terms can be established two lines of thought on how to address the issue of
ozonetherapy within the legal framework, to be recognized as a valid therapy and therefore

24 Dr. Nabil Mawsouf. Interview with Roberto Quintero, June 4, 2010.

25 http://www.news-medical.net/news/20100130/US-Marshals-seize-unapproved-ozone-generators-from-Applied-Ozone-Systems.aspx. pag. con-
sultada 5-2-2010

http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm199322.htm

Page accessed February 18, 2010

26 Ley 14/1986, de 25 de abril, Ley General de Salud, Boletin Oficial del Estado (BOE), Espafia, 102/1986 del 29/4/1986. Preambulo
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accepted by the authorities, judges, insurance companies , patients and society in general.

One line of thought is posed by the urgent need to equip the ozone with the requirements that
allow its practice within a legal framework previously determined.

The other line of thought is the one which proclaims that it is best not to stir the waters and
therefore not coming near the authorities. To approach them may have negative consequences
as the authorities may decide to ban the practice. The best, according to this line of thought, is
to continue working in a more or less underground way.

This research was carried out in order to support the work being done in different parts of the
world, so ozonetherapy, sooner than later, is widely recognized and accepted by the competent
bodies. In our view, it is necessary that the building of ozonetherapy is built on solid foundations
in both medical and legal level because any health administrative action against ozone may
cause the collapse of what has been built so far.

The regularization must serve to the patient, as he or she will be the first to benefit; to the health
professionals who apply it; to the companies and the laboratories that manufacture and
distribute various equipment and materials necessary for the use of medical ozone; to the health
authorities so they can fulfill their role of managing the medical practice; and to the general
public to know that there is a regularized and beneficial therapy.

To this end we invite the national associations of ozonetherapy to take the necessary steps to
request the competent state body to recognize the practice of ozonetherapy. One of the
measures to be taken is to write down a scientific, medical and legal document to present to
the authorities. The recognition process is slow, complex and difficult. But we must take the
first step.

A support value is in "The Declaration of Madrid on Ozonetherapy" which was adopted at the
"International Meeting of School of Ozonetherapy", held at the Royal Academy of Medicine in
Madrid on June 3 and 4, 2010 under the auspices of the Spanish Association of Medical
Professionals in Ozonetherapy (AEPROMO).?” So far twenty-six national associations and
international federations of ozonetherapy in Africa, America, Asia and Europe have signed the
"Madrid Declaration on Ozonetherapy" and it has been translated into ten languages, with the
official versions in Spanish and English.

The "Madrid Declaration on Ozonetherapy" is the first document of consensus in the global
history of ozonetherapy, and has become the only document of ozonetherapy truly international
and of great acceptance in the world.

27 Madrid Declaracion on Ozonetherapy, June 4, 2010. http://www.aepromo.org/declaracion_madrid/Madrid_declaration.pdf
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The Declaration is the guiding and working document of ISCO3 - International Scientific
Committee of Ozonetherapy - which has the responsibility to introduce amendments where
necessary, in order to keep it up in accordance with the scientific research on ozonetherapy
conducted in the entire world.

The Declaration states already a specific objective regarding the legal status of therapy by
stating in its sixth conclusion that:
“To encourage the different associations to work in their own countries where the ozone
therapy has not yet been regularized to get it properly regularized and therefore to enjoy a
legal status.”

For this purpose, as stated in the Declaration itself, it should be noted that the
"Ozone therapy is a ‘medical act’ and should be practiced by medical personnel and
implemented with a scientific rigor, it can produce with a low frequency a minimum of
adverse cases.”?®

lll. COUNTRIES THAT HAVE REGULARIZED THE PRACTICE OF OZONETHERAPY

Despite the time elapsed since the discovery of the medical ozone so far, a very few countries
have decided to include it into its legal structure. However it is worth emphasizing that in all
countries where it is practiced today, if there is not legal backing, it is widely tolerated. The
tolerance has greatly facilitated the daily work of health professionals, and the patients have
benefited from the use of a good therapy. Although the tolerance which has benefited the
ozonetherapy has to be considered highly satisfactory, it is not sufficient. It is necessary to
establish minimum rules for the practice of the ozonetherapy, so all actors involved know in
advance what to expect.

RUSSIA

Russia has been the first country in the world to adopt legal decisions on ozonetherapy. In this
country is widely used in the health facilities of the state and is taught in some universities. The
Nizhny Novgorod Department of the Experimental Medical Research Institute of Traumatology
and Orthopedics for several years has devoted staff and resources to research on ozone issues.

The Russian Federal Service of Control in the Public Health and Social Development Area has
authorized the use of medical ozone in obstetrics, gynecology and neonatology. This Russian
Federal Service has recognized
"The extensive use of ozone in the system of rehabilitation and treatment of genital and
extra-genital chronic diseases, post surgery intervention in women, gynecological

28 Madrid Declaracion on Ozonetherapy, June 4, 2010. Anex, paragraph 5. http://www.aepromo.org/declaracion_madrid/Madrid_declaration.pdf
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operations, cesarean deliveries or spontaneous abortions, in infants with intrauterine
pneumonia or catarrhal omfalitis."

It has established that the ozone
"can reduce drug load by 30%, to reduce the periods of intra-hospitalar stay of the patients
in 2-3 days, to reduce the frequency of septic complications in 2 times.”

It has finally pointed out
"The effectiveness of the technology is determined by the rheological improvement of the
blood, by the properties of the immunological correction and by the bactericidal and virucidal
action."®

The same document authorizes the use of three ozone devices to be used in birth houses
(hospitals, birth and maternity section), perinatal centers, centers for family planning and
reproduction, specialized hospitals and outpatient clinics for women. The technology is aimed
at doctors, midwives, gynecologists and neonatologists.

The Russian Federal Service of Control in the Public Health and Social Development Area
clarified that ozone can be used in:
* Current diseases of the preghancy (hyperemesis gravidarum, etc.).
* Placental insufficiency.
* Chronic viral infection (citomagalovirus, genital herpes,)
» Toxicosis of preghancy (gestosis).
* Anemia in pregnancy
* Prophylactic of intrauterine fetal infection
* Prophylactic of chronic deterioration of the pyelonephritis.
* Prophylaxis of complications post cesarean sepsis, septic deliveries, abortions of the first
quarter.
» Chronic endometritis, appendicitis.
* Bacterial and fungal vulvovaginitis.
* Benign cervical post radiosurgical treatment.
* Prophylaxis of postoperative sepsis and post surgical suture infection in women with tubal
obstruction
* Myomectomy post operative rehabilitation.
» Neonatal purulent infection complication.
* Early neonatal Pneumonia.
» Omfalitis in newborns.

The same Russian federal service has identified the following contraindications:

29 Federal Control Service Area of Public Health and Social Development, Registry Identification Certificate FC-2007/014-y of February 15, 2007,
addressed to the Scientific Center of Maternity, Gynaecology and Perinatology (117997, Moscow, Ul Oparin Academy, No 4) and to the following
collaborators: Nizhni Novgorod Medical State Academy, |.M. Sechenov Moscow State Academy, and Company OOO "Medozon".
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Absolute contraindications: hyperthyroidism, bleeding, tendency to myoclonic jerks (eclampsia),
acute myocardial infarction, acute alcohol intoxication, allergy to ozone, psychiatric ilinesses.
Relative contraindications: Hypotension and arterial hypertension, difficult venous access.
Newborns contraindications: hemodynamic decompensation, hypocoagulation.3

CUBA

Cuba adopted in 1996, the Traditional and Natural Medicine Development Program (MTN for

its accroynim in Spanish), and in 2002 passed the Agreement no. 4282 of the Executive

Committee of the Council of Ministers, which among other decisions, created the MTN National

Center Development as the lead agency in this area. The MTN
“(...) covers methods of health promotion, disease prevention, diagnosis, treatment and
rehabilitation of patients using, among others, the modalities of Traditional Chinese Medicine
(Acupuncture, Digitopuntura, Moxibustion, Suction Pads, Theraupeutic Massages), Herbal
Medicine, Apitherapy, Homeopathy, Flower Therapy, Suggestion and Hypnosis. It also
includes the use of other natural resources such as mineral waters and mud, the ozone, as
well as the controlled use of magnetic fields and other natural energy sources.”

So that ozonetherapy might have been integrated into the National Health System, it had to
prove its effectiveness, as the other components of the Traditional and Natural Medicine (MTN),
through
“‘Research supported by scientific evidence confirming their safety and their therapeutic
effects or actions (...) The MTN is a medical specialty and its entire dimension should be
practiced only by health professionals and staff properly trained and accredited.”"

Health professionals — physicians, esthomatologists, nurses, psychologists — are those in
charge in Cuba of the application of therapeutic procedures of the Natural and Traditional
Medicine (MNT), previously approved by health authorities.®? In addition
"More than 30% of patients attending primary care consultations received MNT treatments,
and that percentage rises to 40% in dental care.”

The ozonetherapy is widely applied in family doctors facilities, health institutes, provincial
hospitals, and clinics. Given the positive results obtained, it was decided to found in 1994, under
the umbrella of the Cuba Scientific Research National Center (CNIC for its acronym in Spanish),
the Ozone Research Center. This center has a scientific staff coming from several professional
fields. It is responsible for directing the studies and expands the applications of ozone across
the country.3*

The process of continuous advancement of the practice of ozonetherapy allowed the
regularization of ozonetherapy through Ministerial Resolution 261 of August 24, 2009, the

30 Federal Control Service Area of Public Health and Social Development, Annex to the Registry Identification Certificate FC-2007/014-y of Fe-
bruary 15, 2007.

3 Padrén Caceres Leoncio y Pérez Vifias Martha. “Integracion de las practicas de la medicina tradicional y natural al sistema de salud”. Ideass
Cuba, Innovacion para el Desarrollo y la Cooperacion Sur-Sur. IDEASS is supported by United Nations specialized agencies such as the UNDP,
UNOPS and ILO, p. 1 and following.

32 13-2-2012 http://www.granma.cubaweb.cu/2012/02/13/nacional/artic05.html

33 Dra. Martha Pérez Vifas, jefa del Departamento de Medicina Natural y Tradicional del Ministerio de Salud Publica. 13-2-2012.
http://www.granma.cubaweb.cu/2012/02/13/nacional/artic05.html

34 http://www.ozono.cubaweb.cu/acerca/historia.htm
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Ministry of Health of the Republic of Cuba.
The development achieved by Cuba in health is widely recognized by the United Nations.3®

SPAIN

Through the semi federal system that has Spain, the Autonomous Communities have the power
to autonomously develop their powers in health, provided they conform to national legislation.
In practice each community adopts measures which may be different from the others. These
differences oblige us to analyze each community separately, as the norms and / or health
policies may be different from one another.

There are no laws or norms at the national level specifically dealing with ozonetherapy.

Following the request of the Spanish Association of Medical Professionals in Ozonetherapy
(AEPROMO), autonomous communities have established written criteria for the practice of
ozonetherapy in outpatient private clinics.

ARAGON (November 18, 2010)%
"In particular for the practice of ozonetherapy in Aragon, health centers must meet the
following requirements:
"To have a medical practitioner trained and experienced in the application of ozonetherapy.
If there are several physicians who meet these conditions, one of them must be the health
officer of the unit, with written acceptance of appointment. They will present a health service
descriptive memory, functional organization, activities and health care offers including
different forms of administration intending to use.
"The equipment for the application will have the CE mark, and it will use medical oxygen
supplied by authorized company.
"They shall have appropriate protocols according to different routes of application, agreed
among physicians.
"They shall have a convenient system of ventilation and aeration.
"The patient's medical history shall include the signed informed consent.
"They must have CPR kit and medication urgency.
"The intradiscal administration of ozone will be performed in a hospital operating room or a
major ambulatory surgery.
"In case of performing the conscious sedation technique, shall comply with the requirements
set forth in the above Resolution" (Resolution of November 30, 2007, General Directorate
of Planning and Assurance, laying down the technical requirements for the authorization
centers and health services that perform conscious sedation techniques).

35 Of the Latin American and Caribbean countries, and according to the Human Development Index (HDI) prepared by the United Nations Deve-
lopment Programme (UNDP), Cuba is located among the "high human development countries."
http://www.eclac.org/publicaciones/xml/1/21541/lcg2331e.pdf

36 Aragon. Gobierno de Aragoén, Departamento de Salud y Consumo, direccion General de Planificacién y Aseguramiento, Director, Manuel Gar-
cia Encabo. Carta de 18 de noviembre de 2010 dirigida a AEPROMO. www.aepromo.org. members area, legislation, Spain.
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ASTURIAS (April 5, 2011)%

Ozonetherapy - says Asturias - could be placed within the "non conventional therapies".

For the practice of ozonetherapy centers must comply with the legislation governing the
authorization of centers and health services to get "in the first place, the mandatory operating
license of the health center, and to carry out the practice within its offer assistance, of the said
technique."

If the procedure requires "specific facilities and application, for example, anesthesia or
sedation," the Decree 53/2006 of June 8 must be applied concerning facilities and equipment.

The center shall have "trained health professionals for its performance”, in order that the health
work "is done by professionals who have the knowledge, skills, abilities and attitudes of the
related activities performed.”

BALEARIC (October 30, 2007)%

In the Balearic Islands
"(...) it is tolerated in the practice of private medicine in approved outpatient or not outpatient
facilities, (depending on whether outpatient treatment or hospitalization is required).”

The requirements are:
"The health center must have authorization to operate, treatment should be applied by a
medical practitioner, the ozone equipment must be qualified as sanitary product and have
the CE mark, oxygen medical oxygen should be used, the patient has to be informed about
the treatment and he has to sign the informed consent."

CANARY ISLANDS (October 3, 2007)%*
In the absence of legal regulations, the regulations issued by scientific associations of
ozonetherapy shall be taking into account.

This autonomous community has provided specific support to research of ozonetherapy and
has stated publicly in favor of it.4°

CASTILLA-LA MANCHA (May 13, 2010) #
The center to apply ozonetherapy must do so in order to "promote, restore or improve the
physical and / or psychical condition of people."

It lists the requirements that facilities and services shall comply with:

37 Asturias. Gobierno del Principado de Asturias, Consejeria de Salud y Servicios Sanitarios, Direccién General de Planificacion y Evaluacion,
Servicio de Autorizacion de Centros y Servicios Sanitarios. Director General de Planificacion y Evaluacion, Arcadio Fernandez Martinez. Letter of
April 5, 2011 addressed to AEPROMO. www.aepromo.org. members area, legislation, Spain.

38 Baleares. Govern de les llles Balear, Margalida Garcia Ordinas, Cap de Secci6 d’ Inspeccié de Centres, Est. i Serveis Sanitaris, Direccié Ge-
neral d'Avaluacié i Acreditacié. E-mail dated October 30, 2007 addressed to Roberto Quintero. www.aepromo.org. members area, legislation,
Spain.

39 Canarias. Gobierno de Canarias, Salvador Raul Ramos de la Plaza, Servicio Canario de la Salud, Direccion. Letter of October 3, 2007 addres-
sed to. www.aepromo.org. members area, legislation, Spain.

40 Comunicacion, “El Hospital Universitario de Gran Canaria Dr Negrin pone en marcha el primer ensayo mundial con ozonoterapia para tratar
hernia discal”, 2 de junio de 2008

41 Castilla-La Mancha. Consejeria de Salud y Bienestar Social, Direccién General de Ordenacion y Evaluacién. Jefa Servicio de Inspeccion Sani-
taria, Soledad Lépez Sanchez-Elez. Letter of May 13, 2010 addressed to AEPROMO. www.aepromo.org. members area, legislation, Spain.
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"Meeting the legal requirements" applicable to healthcare facilities.

"The report on activities shall contain the routes of administration and diseases treated.
"It must have a graduate in medicine and general surgery with training and proven
experience in the application of oxygen-ozonetherapy.

“It must have the proper equipment to meet current regulations governing it.

"It must have updated Standard Operating Procedures, for each of the interventions.

"It must have the patient informed consent in accordance with current regulations.

"In case of application of intradiscal oxygen-ozone or other technique that requires
anesthesia or sedation, it has to be performed in facilities that meet the conditions and
requirements" for conscious sedation "and with the minimum equipment for fluoroscopy.
"The center can not engage in misleading advertising in which hint at benefits over other
techniques or cure of diseases.”

CASTILLA AND LEON (May 12, 2010)*
This autonomous community places the ozonetherapy within the framework of the non
conventional health activity and it requires to practice it the following: That the center meets
the requirements of the law.
That “it shall provide in the nature and purpose of the center explaining report, appropriate
information on the types of techniques and routes of administration planned of
ozonetherapy, as well as the scientific support referred to the evidence on efficacy and
safety of the same."
That "it shall be documented the training and professional experience of the responsible
physician and other intervening medical staff."

CATALONIA (July 8, 2010)*
It indicates that although there "is not clear scientific evidence" of the ozonetherapy treatment
and "in the current classifying typology centers norm according to their authorization" there is
"no one referring to the ozonetherapy (...)". However
"In any case it would have only a generic approval as health center or service that meets
the current authorization rules in these cases (...) appearing [ozonetherapy] specified within
the health care offers from the center, and with professionals with experience in the
application of the therapy."

EXTREMADURA (September 17, 2010)*
It states that "health centers seeking to apply that technique [ozonetherapy], must conform to
the provisions of the laws" to obtain the required authorization to operate."

It adds that ozonetherapy "would be framed in the non conventional therapies (...), in which a
physician is responsible for carrying out such treatments."

42 Castilla y Leon. Junta de Castilla y Ledn, Consejeria de Sanidad, Direccion General de Salud Publica e Investigacion, Desarrollo e Innovacion.
Jefe de Servicio de Control Evaluacion de Centros y Actividades Sanitarias, José Maria Fernandez Fernandez. Letter of May 12, 2010 addres-
sed to AEPROMO.

43 Catalufa. Generalitat de Catalunya, Departament de Salut, Direccié General de Recursos Sanitaris. Director General, David Elvira i Martinez.
Letter of July 8, 2010 addressed to AEPROMO. www.aepromo.org, members area, legislation, Spain.

44 Extremadura. Junta de Extremadura, Consejeria de Sanidad y Dependencia, Direccién General de Planificacion, Formacion y Calidad. Direc-
tor General de Planificacion, Formacién y Calidad, José Maria Vergeles Blanca. Letter of September 17, 2010 addressed to AEPROMO. www.ae-
promo.org. Members area, legislation, Spain.
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In addition it also requires that centers have professionals with
"specific training, licensing and liability insurance.
"Ozonetherapy equipment CE marked.
"Medical Oxygen.
"Copies of Protocols of 'Informed Consent' for the techniques offered, stating: General
information, alternative treatments and risks of the proposed procedure or treatment.
"Protocols of cardio pulmonary resuscitation (CPR) and sterilization / disinfection, and
emergency drug unit."

GALICA (March 2, 2010)*

It determines that ozonetherapy is not included in the legally "defined care offers” as a specific
offering service; also is not a specific activity requiring a health license regularization with own
regularization. So to the health center or service will be given only a generic authorization.

The ozonetherapy "as with other techniques used in practice clinic" will apply the general
principles "of organization of health professions.”

The practice of ozonetherapy
"will be performed with full technical and scientific autonomy, without other limitations than
those established in the principles and values contained in the legal and ethical code. They
tend to unify the criteria for action, which will be based on scientific evidence and the means
available and supported in guidelines and protocols for clinical practice and care. The
protocols will be used for guidance, to guide decisions for all professionals in a team, and
will be regularly updated with the participation of those who must apply them."

LA RIOJA (16 November 2010)*6
"The practice of ozonetherapy is allowed by including it within the health care offers of 'non
conventional therapies', defined by Royal Decree 1277/2003, as health care unit in which a
physician is responsible for performing treatments of diseases through naturopathic medicine,
or with homeopathic medicines, or by peripheral stimulation techniques with needles, or other
means, which demonstrate their efficacy and safety.
"La Rioja has authorized the practice of ozonetherapy [emphasis in the letter] in private
health facilities. They must fulfill the minimum health technical requirements set out in the
Annex to Decree 80/2009. If the procedure requires operating room and the administration
of general anesthesia, loco-regional or local, with or no sedation, such as intradiscal
application of ozone, these centers must be licensed in ambulatory surgery."

MADRID (March 9, 2009)*"
As stated above the practice of ozonetherapy in outpatient private clinics had been banned

45 Galicia. Xunta de Galicia, Conselleria de Sanidade, Secretaria Xeral. Secretario General, Roberto Pérez Lépez. Letter of March 2, 2010 ad-
dressed to AEPROMO. www.aepromo.org. Members area, legislation, Spain.

46 La Rioja. Gobierno de la Rioja, Consejeria de Salud, Aseguramiento, Acreditacion y Prestaciones. Directora General de Aseguramiento, Acre-
ditacion y Prestaciones, Carmen Saenz Pastor. Letter of November 16, 2010 addressed to AEPROMO. www.aepromo.org. Members area, legisla-
tion, Spain.

47 Madrid. Comunidad de Madrid, Consejeria de Sanidad, Direccién General de Ordenacion e Inspeccion. Director General de Ordenacion e Ins-
peccioén, Manuel Molina Mufioz. Letter of March 9, 2009 addressed to AEPROMO. www.aepromo.org. Members area, legislation, Spain.
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since at least 2006. But after the substantiated and reasoned request of AEPROMO, Spanish
Association of Medical Professionals in Ozone, the Community of Madrid not only lifted the ban
but regularized, authorized the ozonetherapy in outpatient private clinics.
The Community of Madrid states that
"the applications of therapies using ozone (ozonetherapy) are therapeutic techniques
practiced by medical personnel" and that "the techniques and routes of administration of
ozonetherapy in general, do not require complex structures and facilities or administration
of general or local anesthetics and / or sedation.”

It adds that
"the outpatient health center wishing to include in its health care offer the services with
ozone, in which it is not necessary to administer local or general anesthesia and / or
sedation, must be in possession of the required operating sanitary authorization (...) and
addition also meet the following requirements:
"It will include in its health care offer the practice of ozonetherapy, indicating the different
routes of administration that intends to use according to according to treat pathologies.
"It will have a licensed physician with training and proven experience in ozonetherapy who
shall be responsible for the administration of treatment.
"It will have the proper equipment to generate and apply ozonetherapy that must have CE
marking.
"It will use medical oxygen that must prove by a supply document signed with signed an
authorized company.
"It shall implement the necessary various protocols, depending on the route of administration
of ozonetherapy, to ensure the quality of treatment, which should be properly validated and
accredited.
"It shall establish a written informed consent to be signed by the patient and the physician
responsible for the practice of ozonetherapy, which shall be placed on the patient's medical
history.
"It will have a ventilation system and proper ventilation."
It determines that the "ozone intradiscal application (...) must be performed in a hospital
operating room or Ambulatory Surgery Unit."

NAVARRE (November 29, 2010)*

It notes
"the obligation to obtain prior authorization to operate as a health center to all centers that
include in their health care offers the ozonetherapy. "

It states that the
"Ozonetherapy health care offer is framed among non conventional therapies and therefore

48 Navarra. Gobierno de Navarra, Departamento de Salud, Seccion de Régimen Interior, Jefa Seccién de Ordenacion e Inspeccion de Centros,
Actividades y Prestaciones Sanitarias, Maria Fe Idoate Cervantes. Letter of November 29, 2010 addressed to AEPROMO. www.aepromo.org.
Members area, legislation, Spain.

66



it requires from the health professional responsible for performing such treatments to be a
physician with training and experience."

BASQUE COUNTRY (February 7, 2011) 4°

The Basque Government indicates in its letter that outpatient health centers wishing
"include in their health care offers the therapies with ozone, in which does not be necessary
to apply local or general anesthesia and / or sedation (...)
"1. Must have authorization to operate: The offer of ozonetherapy practice shall be
authorized within the non-conventional therapies, defined in the Royal Decree 1277/2003,
as health care unit in which a physician is responsible for performing treatments of diseases
through naturopathic medicine, or with homeopathic medicines, or by peripheral stimulation
techniques with needles, or other means, which demonstrate their efficacy and safety
(U.101).
"2. Must submit a descriptive report indicating type of technique and route of administration
of the treatments provided and the scientific support referred to the evidence on
effectiveness and safety of the same.
"3. Treatment should be applied by a professional medical practitioner with training and
experience in application of ozonetherapy and with civil liability insurance.
"4. The ozone equipment shall be classified as medical device and have the CE mark.
"5. Oxygen used must be medical oxygen, which shall be proved with a supply document
signed by an authorized company.
"6. It shall fill out the informed consent document, which contains: general information,
indications, alternative treatments and risks of proposed procedure or treatment. This
document shall be signed by the patient and the physician responsible for the practice of
ozonetherapy, which shall be placed on the patient's medical history.
"7. Must have appropriate protocols, depending on the route of administration, with the aim
of ensuring the quality of the treatment, which will be validated and certified, which will be
based on scientific evidence and means available and supported in guidelines and protocols
for clinical practice and care.
"8. Must have cardiopulmonary resuscitation and sterilization / disinfection and emergency
medication protocols.
"9. If the process requires the administration of general anesthesia, local/regional, with or
without sedation, as in the case of intradiscal application of ozone, the process shall be
performed in a hospital operating room or major ambulatory surgery."

Comparison of requirements among the different Spanish autonomous communities
While measures taken by the Autonomous Communities are not equal, it is possible, however
highlight the following common points that all outpatient private centers that practice the
ozonetherapy have to meet:

49 Pais Vasco. Gobierno Vasco, Departamento de Sanidad y Consumo, Viceconsejeria de Calidad, Investigacion e Innovacion Sanitaria. Direc-
cion de Gestion del Conocimiento y Evaluacién. Director, Gestion del Conocimiento y Evaluacion, José Asua Batarrita. Letter of February 7, 2011
addressed to AEPROMO. www.aepromo.org. Members area, legislation, Spain.
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To comply with the national and autonomous communities legislation for the authorization
and operation of outpatient private health centers.
This requirement is prescribed in all autonomous communities.

To have a trained and experienced professional in the therapy.
Ten communities: Aragon, Asturias, Balearic Islands, Castilla-La Mancha, Castilla-Ledn,
Catalonia, Extremadura, Madrid, Navarra, Basque Country.

To include in the health care offer ozonetherapy.
Six autonomous communities: Aragén, Castilla-La Mancha, Castilla-Ledn, Catalonia, Madrid,
Basque Country.

To use medical ozone equipment that have the marketing authorization of the European
Union, called the CE mark.

Six autonomous communities: Aragon, Balearic Islands, Castilla-La Mancha, Extremadura,
Madrid, Basque Country.

To have appropriate protocols according to the route of application.
Six autonomous communities: Aragén, Castilla-La Mancha, Extremadura, Galicia, Madrid,
Basque Country.

Informed consent signed by patient and physician.
Five communities: Aragon, Balearic Islands, Castilla-La Mancha, Madrid, Basque Country.

To order that the intradiscal application of ozone must be performed in a hospital
operating room or an ambulatory surgery unit.
Five autonomous communities: Aragoén, Castilla-La Mancha, La Rioja, Madrid, Basque Country.

To locate the practice of ozonetherapy within the "non conventional therapies” which
are defined in the Royal Decree 1277/2003, as health care unit in which a physician is
responsible for performing treatments of diseases through naturopathic medicine, or with
homeopathic medicines, or by peripheral stimulation techniques with needles, or other means,
which demonstrate their efficacy and safety.

Four autonomous communities: Extremadura, La Rioja, Navarra, Basque Country.

To have medical oxygen supplied by authorized companies.
Two communities: Aragén, Madrid.

To take into account the regulations issued by scientific associations of ozonetherapy
in the absence of legal regulations.
One autonomous community: Canaries.

To perform ozonetherapy with full technical and scientific autonomy, without other

limitations than those established by principles and legal and ethical values.
One autonomous community: Galicia.
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ITALY
The Italian legal analysis requires a review of national and regional government regulations;
and court decisions on ozone, which have reviewed government regulations owing to appeals
lodged by health professionals before the judiciary.
Government regulations
The Superior Council of Health under the Ministry of Health, in a 2004 letter to the Minister of
Health to respond to a request from the Federazione Italiana di Ossigeno-Ozono Terapia (FI10),
stated that it had been reinforced
"The hypothesis that some serious side effects, verified through the years (for example,
deaths from air emboli, and vagal crises) are not specific but rather attributable to
negligence, incompetence or procedural errors, and not to the presence of ozone in the
mixture."°

In a "Consensus Conference" in 2006, gathered under the coordination of the Higher Institute
of Health, technical and scientific public body of the Italian National Health Service under the
Ministry of Health, representatives from academia, hospitals, the Societa Scientifica di Ossigeno
ozonoterpia (SIOOT), and the Rome Province College of Physicians to explore the possibility
that ozone could play in the treatment of disc herniation lumbociatalgias by paravertebral
intramuscular injection within a properly regulated and precise specifications.

In its recommendations the "Consensus Conference" specified when ozonetherapy could be
used:
"For the treatment of sciatica for herniated disc non eject it is recommended to follow as
first choice, therapeutic interventions internationally coded, as indicated by the main
international guidelines (...)
“After a month of conservative therapy is indicated sending to the surgeon when the severe
and disabling sciatica, continues without improvement or with deterioration. Before a month
of conservative therapy is recommended sending to the surgeon only if there is neurological
deterioration, or if the pain is severe and resistant to any conservative treatment.”

But if
"(...) the patient, due to the clinical condition (severe comorbidity, serious deficiencies that
contraindicate organ surgery) or by personal choice does not wish to undergo surgical
therapy, in cases of non-response to medical therapy it may be used for pain control oxygen-
ozonetherapy intradiscal or intraforaminal or by intramuscular paravertebral injection.”

It advises to obtain written informed consent of the patient:
"In the consent form must be stated that the practice of oxygen-ozonetherapy via
intramuscular paravertebral still has no sure evidence of efficacy according to the criteria

50 Ministry of Health, Session President Curuccullo Franco, Superior Council of Health, letter to the Minister of Health, May 20, 2004, on the letter
(May 5, 2004) sent by the President of the Italian Federation of Oxygen-Ozone, Prof. Leonardi, on the "Use of ozone in medicine as oxygen-ozone
mixture."

51 Consensus conference. Lumbar paravertebral intramuscular injection of oxygen-ozone in radicular pain caused by herniated lumbar disc. Isti-
tuto Superiore di Sanita. Rome, November 20, 2006. Informes ISTISAN 08/9, ISSN 1123-3117.
http://www.iss.it/publ/rapp/cont.php?id=2173&lang=1&tipo=5&anno=2008

69



established by the Evidence Based Medicine."

It recommends acting according to a standard protocol
"(...) during the implementation of the therapy with oxygen-ozone via intramuscular
paravertebral (...) to follow a standard protocol described by SIOOT [Societa Scientifica di
Ossigeno ozonoterapia] [it perfectly could be extended to any other scientific organization
of ozonetherapy]"

It states that the physician should act on his own responsibility, knowledge and belief,
performing the medical practice of ozonetherapy fulfilling basic requirements regarding training,
equipment and conditions of the facility, and acting in accordance with therapeutic protocols.>?

Italian Regions
Lombardy Region (2003)53
The Region of Lombardy (Milan capital) based on a decision of the Regional Administrative
Court (TAR) of Lazio of September 26, 1986 and referring to the Ministerial Circular of
December 31, 2002, on ozonetherapy, indicates the following concerning use of private
medical services:
"[The circular] does inhibited and therefore does not interfere with the activity of therapeutic
practice with the use of oxygen-ozonetherapy performed by outpatient private clinic
services; (...)
"It is considered in turn:
"That for the ambulatory practice the informed consent shall be obtained from the patient
undergoing procedures of oxygen-ozonetherapy;
"That all equipment used for treating have obtained the CE certification, as required by
Executive Decree 48/97;
"That the practice of oxygen-ozonetherapy must not be performed in beauty and fitness
centers or similar.
"It is further recommended the organization of appropriate training courses for physicians
who practice the oxygen-ozonetherapy."

Regarding the use of ozonetherapy in public centers said:
"Regarding the use of oxygen-ozonetherapy in accredited facilities or under contract with
the Regional Health System, it specifies that the therapeutic indication for intradiscal
injection, quoted in the Ministerial Circular, has to be interpreted in the broader sense and
thus not as referring exclusively to the intradiscal injection, but including the operating
equipment provided in the Guidelines already identified by the Italian Scientific Society for
Oxygen-Ozonetherapy. It shall be understood as including, therefore, the operational
procedures relating to ozone intramuscular injections, paravertebral, intraforaminales,

52 Recommendations. Consensus conference. Lumbar paravertebral intramuscular injection of oxygen-ozone in radicular pain caused by hernia-
ted lumbar disc. Istituto Superiore di Sanita. Rome, November 20, 2006. Informes ISTISAN 08/9, ISSN 1123-3117. pp. 30 y 31
http://www.iss.it/publ/rapp/cont.php?id=2173&lang=1&tipo=5&anno=2008

53 Regione de Lombardia. Lucchina Carlo, Director General, Regional Board, General Health Directorate, Region of Lombardy. Fax of March 11,
2003 sent to various health organizations and to the Police Directorate for Health Protection (NAS) of Lombardy. www.aepromo.org. Members
area, legislation, other countries.
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periganglionares and episacarales."

Emilia-Romagna Region (2007)%

In 2007 the Emilia-Romagna Region in northeastern Italy (capital Bologna), said that the
practice of the ozonetherapy lays exclusively on the responsibility of the physician who
performed it.

Marche Region (2009)

A note from the Marche Health Service in 2009, makes a significant clarification about the

practice of ozonetherapy in outpatient private facilities.
"1. The practice of O.0.T. [Oxygen-ozonetherapy] can be performed in private facilities for
outpatient services provided do not violate the norms, regulations or priorities provisions of
the Health Authority, (...)
"To summarize, we can state that the authorization issued to outpatient services, whether
medical or surgical, does not prevent from, in the field of activity they develop, the practice
of oxygen-ozonetherapy since there is not policy or regulatory impediment whatsoever, nor
is there any mandatory provision issued by the Health Authority.”

Court Rulings
The lItalian courts have also ruled on the practice of ozonetherapy in private centers. A group
of physicians, through solicitors, petitioned the courts the "stay of execution" of the Directive
14/3/96 900-2/72/191 issued by the General Hospital Directorate. The court rejected "the
suspension incidental claim” and did not enter into the merits of the application on the ground
that
"(...) for lack of the requirement of the serious and irreparable harm, as stated by the State
Legal Advisers, shared by the defense of the appellants, in which the content of the circular
contested does not inhibit, and in any case does not interfere in the therapeutic practice
activity performed in private outpatients centers."*

The important point of this ruling lies that both the defendant - the Italian government through
the State Legal Advisers, as the plaintiff - the physicians through their solicitors - were in
agreement that the circular did not inhibit or interfere the practice of ozonetherapy in outpatient
private clinics.

Later on, another group of physicians called for the nullification, prior the adoption of
precautionary measures "(...) of the Circular. No. 0000988 - P, 31.12.2002 of the Ministry of
Health - General Directorate of Information and Statistical and Structural Investment and
Technology - Office IX - Medical Devices." As in 1996, the Court rejected the request of
physicians, to consider

54 Regione Emilio-Romagna. Sciarrone Franca, Departamento di Sanita Publica, Servizio Sanitario Regionale Emilio-Romagna, Parma, 20-9-
2007. International Journal of Ozone Therapy, World Federation of Oxygen-Ozone Therapy (WFOOT), volume 7 No. 1, April 2008.

55 Regione Marche. Ruta Carmine, Servicio de Salud, Region Marche, Prot. N. 107395/S04/CR, Ancona, 23 de febrero de 2009. Document sent
to Police Directorate for Health Protection. www.aepromo.org. Members area, legislation, other countries.

56 Tribunale Amministrativo Regionale peri | Lazio, Sezione Prima, Ricorso N.° 10309/96, Roma, 26/9/96. www.aepromo.org. Members area, le-
gislation, other countries.
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"(...) the prejudice to the appellant's complaint does not present serious and irreparable
character as that according to the statement of the State Legal Advisers, the experimental
activity (...) can also be performed in outpatient private clinics (...) that fall within the scope
of the DM of April 27, 1982." ¥
Although the ruling did not enter into the substance of the discussion, its importance is that the
Court favors the activity of ozonetherapy on an experimental basis in outpatient private clinics.

Conclusions on the regularization in Italy
Italy is a country where ozonetherapy has been taking a growing acceptance by both the
administration and the judiciary. Both nationally and in some regions. Nationally the Ministry
of Health - through the Superior Health Council - has accepted that ozonetherapy can be
practiced in the treatment of "sciatica for herniated disc non eject (...) if
"the patient, due to the clinical condition (severe comorbidity, serious deficiencies that
contraindicate organ surgery) or by personal choice does not wish to undergo surgical
therapy, in cases of non-response to medical therapy it may be used for pain control oxygen-
ozonetherapy intradiscal or intraforaminal or by intramuscular paravertebral injection.”

It advises
“to obtain written informed consent of the patient (...)”

It states that the physician should act on his own responsibility, knowledge and belief,
performing the medical practice of ozonetherapy fulfilling basic requirements regarding training,
equipment and conditions of the facility, and acting in accordance with therapeutic protocols.%®

Moreover ozonetherapy is widely tolerated in the outpatient private clinics.

At the regional level, four administrations have spoken in favor of the private practice of
ozonetherapy. In the Emilia-Romagna Region has been determined that the practice of
ozonetherapy is the sole responsibility of the physician. In Lombardy it can practice in outpatient
private clinics under condition of the patient's informed consent, that the equipment used are
certified by the European Union. It prohibits its practice in beauty and fithess centers; and
recommends the organization of appropriate training courses for physicians who practice the
oxygen-ozonetherapy. In the Marche it can be performed “in outpatient private centers clinics
provided do not violate the rules, regulations or priorities of the Health Authority" and clarifies
that there are no rules preventing the practice of ozonetherapy.

The rulings of the Administrative Tribunal of Lazio are accurate in stating that the guidelines of
the Ministry of Health, do not inhibit, and do not interfere in the therapeutic practice activity
performed in outpatient private centers, as there is not serious and irreparable damage.

57 Tribunale Amministrativo Regionale peri | Lazio, Sezione Ill Ter, Ricorso Ord. N. 1298/03, Roma, 13/5/03. www.aepromo.org. Members area, le-
gislation, other countries.

58 Recommendations. Consensus conference. Lumbar paravertebral intramuscular injection of oxygen-ozone in radicular pain caused by hernia-
ted lumbar disc. Istituto Superiore di Sanita. Rome, November 20, 2006. Informes ISTISAN 08/9, ISSN 1123-3117. pp. 30 y 31
http://www.iss.it/publ/rapp/cont.php?id=2173&lang=1&tipo=5&anno=2008
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GERMANY

Is the country that discovered ozone, is the world's highest number of ozone therapists,® and
is headquarters to large worldwide companies with great influence in the medical ozone
equipment market. However there are no regulations or laws on ozonetherapy whether at state
or national level. Nevertheless it is widely tolerated in all of Germany.

There are judicial decisions that may be applied to the ozonetherapy.

The jurisprudence of the Federal Court of Justice and the Federal Social Court, has not being
of use for a legislative or administrative recognition of the ozonetherapy. However , it has been
useful to be widely tolerated by the central government and the states of that country.

Three German authors® indicate that a ruling in July 1996 of the Federal Court of Justice
(Bundesgerichtshof - BGH)®' and one from the Federal Social Court (Bundessozialgericht -
BSG)®2 of the same month but of the previous year, made
“possible the acceptance of empirical medicine not only by the classical school but also by
the legally recognized health insurance organizations.”

The condition, according to the Federal Court of Justice, is that the
“treatment method is available and is used that is suited to provide relief for the disease
concerned or to act against its aggravation" (BGH 1996). “This presupposes a success of
the treatment method applied in a number of treated cases sufficient to establish a certain
prognosis”.

According to the three German authors
“it is thus possible to interpret § 2, Section 1, 3 SGB V in such a manner that such forms of
treatment, even though they have not yet obtained recognition by the Federal Commission
of Physicians and Health Insurance Organizations (Bundesausschul® der Arzte und
Krankenkassen), are still in agreement with regulations because proof of their efficacy in a
guaranteed number of cases speaks in their favour, and because no serious objections
exist against them in the context of quality (...)"

To demonstrate the efficacy of medical technology, the Federal Social Court has stated that
the potential success must be based on
"statistics on the number of treated cases and the efficacy of a new method conducted in a
scientifically correct manner" (BSG 1995).

Both judicial decisions led to Beck et al. to extrapolate the case to the ozonetherapy,
“provided that every case of successful treatment with ozone is documented statistically in

59 11.000. Roberto Quintero Marifio. Anexo, Cuadro estadistico en articulo de Velio Bocci et al. , (2011). Oxygen-ozone therapy is at a cross-road.
Revista Espafiola de Ozonoterapia. Vol.1, no 1, pp. 74-86. http://www.revistaespafioladeozonoterapia.es/index.php/reo/article/view/8/20

60 Beck E. G., Wasser G., Viebahn-Hansler R., “The Current Status of Ozone Therapy - Empirical Developments and Basic Research”, Forsch
Komplementarmed. 1989; 5:61-75 engl. Vers. P. 26 y s.

61 Bundesgerichtshof (BGH) [Federal Court of Justice]: Urteil vom [Judgement pronounced

on] 10. Juli 1996, Az. [File Reference]: IV ZR 135/96

62 Bundessozialgericht (BSG) [Federal Social Court]: Urteil vom [Judgement pronounced on] 5. Juli 1995, Az. [File Reference]: 1 RK 6/95
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the scientifically correct manner (...)"

Bearing in mind that the Social Legal Code (SGB) determines that it is no longer possible to
base success on each and every individual case the Medical Society for the Use of Ozone in
Prevention and Therapy decided to publish statistical forms, for distribution to physicians upon
request, to record the individual successes of the patients treated with ozonetherapy, to be duly
registered. This will provide scientific basis to the successes obtained empirically and
independently of the scientific research.

UNITED STATES OF AMERICAS®®

The FDA and ozone

In 2005 Professor Velio Bocci wrote that the U.S. government agency Food and Drug
Administration (FDA) had forbidden the use of ozone in most states of the United States; “this
fact has negatively influenced a correct development of ozonetherapy, that, however, is more
or less tolerated in other parts of the world.” A serious obstacle to development lies - according
to this author - that the United States has established itself as the ruling dogma that "ozone is
always toxic any way you deal with it", sentence written to Bocci by one of the best U.S
ozone chemists in 1995. However, this professional would not discuss the issue of
ozonetherapy with him despite his insistence.54

According to Bocci, the U.S. the expanded dogma in the U.S that “ ‘ozone is always toxic
and should not be used in medicine’ (...) is an absurd and unscientific idea and today we
have a million reason for saying that it is totally wrong. It is disappointing that some influent
American scientists still BELIEVE that is correct. The FDA decision has negatively influenced
the Health Authorities of other countries and this fact is not surprising because today only a
few super-developed countries have a dominant (and not necessarily always positive) influence
over the world’s medical resources.” %°

An investigator contacted the Food and Drug Administration asking for its position on the
statements by Professor Bocci regarding the prohibition of ozonetherapy in most United States
and requested the documentation on which the banned decision has been taken.

The laconic response received was:
“Ozone is not an FDA approved drug, and thus we do not have information to support
regarding its safety or effectiveness for any therapeutic claim.”®®

The answer unfortunately does not support the reasons why ozone has not been approved as
a drug by the FDA in the United States.

63 Informacion mas detallada sobre Estados Unidos en “La ozonoterapia frente a la legislacion: Hacia un andlisis global de derecho comparado”,
Adriana Schwartz y Roberto Quintero Marifio, México, 2008. http://www.aepromo.org/pdf/ponencia_mexico.pdf

64Sentence underlined by Bocci. Velio Bocci. “Ozono a New Medical Drug”, Springer, Dordrecht, The Netherlands. 2005, P. 2.

65 Sentence underlined by Bocci. Velio Bocci. “Ozono a New Medical Drug”, Springer, Dordrecht, The Netherlands. 2005, P. 232.

66 RC, Division of Drug Information Center for Drug Evaluation and Research Food and Drug Administration. “This communication is consistent
with 21CFR10.85(k) and constitutes and informal
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The FDA says on ozone the following on its web page:®”
“Ozone is a toxic gas with no known useful medical application in specific, adjunctive, or
preventive therapy. In order for ozone to be effective as a germicide, it must be present in
a concentration far greater than that which can be safely tolerated by man and animals.
“ b) The predominant physiological effect of ozone is primary irritation of the mucous
membranes. Inhalation of ozone can cause sufficient irritation to the lungs to result in
pulmonary edema.
“c) A number of devices currently on the market generate ozone by design or as a byproduct.
Since exposure to ozone above a certain concentration can be injurious to health, any such
device will be considered adulterated and/or misbranded within the meaning of sections
501 and 502 of the act if it is used or intended for use under the following conditions: (...)
“(4) In any medical condition for which there is no proof of safety and effectiveness.”

States with laws of health freedom

As the FDA has jurisdiction over the entire U.S. territory, then the assertion of Bocci has fallen
short. Ozonetherapy is not only not allowed in some states but all over the U.S. territory.
However this strong finding, has nuances and limitations of major impact, when analyzed more
closely and in comparative way the health laws in force in the various states comprising the
United States. As it known this country has federal structure and its states have certain powers
to legislate on matters that have been authorized.

Investigation carried out in accordance to the Foundation for the Advancement of Innovative
Medicine (FAIM)® found 15 states that the FAIM has been called "Health Freedom States” and
divided into three categories:

States with laws that protect patient access to alternative therapies practiced by licensed
physicians:

Alaska,®® North Carolina,”® Colorado,”! Georgia,’? Indiana,”® Massachusetts,’”* New York,"®
Ohio,” Oklahoma,”” Oregon,” Texas’ and Washington®.

67 https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.cfm?fr=801.415

Page accessed September 28, 2009

68 The laws of the states of United States were obtained from the FAIM website updated on February 14, 2002. The page was accessed on Fe-
bruary and March 2008.

http://www.faim.org/states.htm. Seccién “Legal Issues”.

69 Alaska Statute, Section 08.64.326 (a) (8) (A), Enacted June 14, 1990.

70 North Caroline General Statue, Section 90-14 (a) (6). Enacted June 29, 2993; and Section 90-2 Medical Board. Approved August 1, 2003.
71 Colorado General Statue, Section 12-36-117. Enacted August 1997

72 Official Code of Georgia Annotated, Section 43-34-42.1 Enacted April 22,1997

73 1C 25-22.5-1-2-.1. As added by P.L. 44-1998, SEC. 2. Amended by P.L. 49-1999, SEC. 1.

74 Massachusetts General Lay Annotated, Chapter 112, Section 7. Enacted in 1901. Despite of having been approved early in the XX century
“the Massachusetts law has been and continues to be upheld as a health freedom law”.

75 The New York Act, Chapter 558 of 1994, amended one section of the education law and two sections of the Public Health Law. Enacted July
26, 1994.

76 Section 47.31 of the Ohio Revised code. Enacted July 10,2000.

77 The 1994 Medical Practice Statue, Statute Title 59, Section 59. Enacted June 8, 1994.

78 Oregon Revised Statutes, Section 677. 190. Subsection (1) Unprofessional Conduct. Enacted May 30, 1995.

79 Texas Administrative Code: 22 TAC 200.1-200.3 [regulation]. Adopted October 24, 1998. Although Article 16 of the Texas State Constitution
(adopted in 1846) and Texas Medical Practice Act: TMPA 3.06 (adopted in 1907) established the health freedom, were never implemented.

80 Washington Revised Code Annotated, Section 18, 130,180 (4). Enacted May 21, 1991.
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State with a law that protects patient access to alternative therapies practiced by all licensed
professionals in health care:

Florida.?®

States with regulations protecting patient access to alternative therapies by licensed physicians:
Louisiana,®? Nevada,® and Texas.?

Health freedom legislation in 15 states

The analysis of comparative law on the 15 states conducted by Schwartz et al,®® was made on
six specific themes: Definitions of non-conventional medicine and / or alternative medicine and
/ or complementary and / or integral; persons authorized to practice unconventional medicine;
sanction to physician; patient rights; informed consent; participation in state medical boards;
and non-discrimination of alternative medicine.®

Conclusion: The ozonetherapy can be practiced in 15 U.S. states
Although ozone is not a drug approved by the Food and Drug Administration (FDA), the legal
analysis carried out states that non allopathic medicine can be used in the following 15 U.S.
states: Alaska, North Carolina, Colorado, Florida, Georgia, Indiana, Louisiana, Massachusetts,
Nevada, New York, Ohio, Oklahoma, Oregon, Texas and Washington.

No regulation of the fifteen states specified ozonetherapy, but also no list any unconventional
therapy. However reasonably may be interpreted as the ozonetherapy may be used in 15 states
of the country, under the laws of health freedom - named for the Foundation for the
Advancement of Innovative Medicine (FAIM)® - to be located as a non conventional therapy.

The practice of ozonetherapy will be subject to specific regulations of each of the 15 states.
Basically these requirements can be summarized in two:

» The therapy is to be practiced by a medical professional licensed to practice the profession
and with skills in the use of ozonetherapy.

» To prepare an informed consent that varies from state to state, where it is specified - among
other points - the type of treatment to be done. In two states, informed consent must specify
that ozonetherapy is still experimental and is not authorized by the FDA.

OTHER COUNTRIES

Extrapolation of applicable legislation to ozonetherapy

With the exception of Russia, Cuba, Spain and Italy no other countries have administrative
regulations, laws, decrees, or judicial decisions specific to ozonetherapy. In Germany (judicial

81 Florida Statutes, 456. 41. Complementary or alternative health care treatments. Enacted May 8, 2001,

FAIM says: The Florida law applies to all health care professions.

82 Title 46, Professional and Occupational Standards. Chapter 41. Integrative and Complementary Medicine. Enacted through publication in the
Louisiana Register, November 2001, pages 1951-1954. It is a regulatory norm and not a law.

83 Chapter 630 of Nevada Annoted Code [Regulation]. Adopted August 26, 2000 by the Nevada State Board of Medical Examiners.

84 Texas Administrative Code: 22 TAC 200.1-200.3 [regulation]. Adopted October 24, 1998. Although Article 16 of the Texas State Constitution
(adopted in 1846) and Texas Medical Practice Act: TMPA 3.06 (adopted in 1907) established the health freedom, were never implemented.

85 Adriana Schwartz y Roberto Quintero Marifio. “La ozonoterapia frente a la legislacion: Hacia un analisis global de derecho comparado”, Mé-
xico, 2008. http://www.aepromo.org/pdf/ponencia_mexico.pdf

86 More detailed information on United States in “La ozonoterapia frente a la legislacion: Hacia un analisis global de derecho comparado”, Adriana
Schwartz y Roberto Quintero Marifio, México, 2008. http://www.aepromo.org/pdf/ponencia_mexico.pdf

87 The laws of the states of United States were obtained from the FAIM website updated on February 14, 2002. The page was accessed on Fe-
bruary and March 2008.

http://www.faim.org/states.htm. Seccion “Legal Issues”.
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rulings) and United States (analysis of state laws) we set extrapolations that allow us to
conclude that ozonetherapy is widely tolerated in Germany and can be legally practiced in 15
U.S. states.

It is quite likely that other countries where the legal analysis of their laws would allow us to
reach the conclusion that the practice of ozonetherapy would be permitted.

MEXICO

The General Health Law, article 102 provides that
"[T] he Heath Secretariat may allow for preventive, therapeutic, rehabilitative or research
the use in human of drugs or materials for which have not yet enough scientific evidence of
therapeutic efficacy or it is intended to modify the therapeutic indications of known products."

And the following article states that
"[1] n the treatment of a sick person, the physician may use new therapeutic resources or
diagnostic, when there is founded potential saving life, to reestablish health or reduce the
suffering of the patient, provided [the physician] has his written consent, or his legal
representative, if any, or next of kin in bond, and without prejudice to meet the other
requirements prescribed in this Law and other applicable provisions."#

CHILE

An evaluation of the Ministry of Health, outlined the minimum requirements that the
regularization of ozonetherapy should include:

1) "To avoid exposure of the respiratory tract to toxic concentrations of ozone among patients
and who operate the equipment, particularly those who are most susceptible, such as patients
with asthma or chronic obstructive pulmonary disease." [The Annex of the "Madrid Declaration
on Ozonetherapy" has several points that have addressed this issue].

2) "To avoid potential indirect damage in patients who may have access to effective therapies
against the disease, see delayed or suspend access to those induced by the supposed benefits
of a therapy based on ozone. This is essential to the proper public education about it. "[The
requirement of written informed consent indicating where the benefits and possible negative
consequences of treatment, would be an effective means of patient education].

3) "To foresee that is not used any method of ozone administration involving the use of invasive
techniques without meeting the minimum operator training and infection control standards
(universal precautions)."8®

COLOMBIA
This country in 1998 regulated the practice of alternative therapies through Resolution 2927 of
1998 of the Ministry of Health.

88 México, Ley General de Salud, Nueva Ley publicada en el Diario Oficial de la Federacion el 7 de febrero de 1984, actualizada el 18 de diciem-
bre de 2007.

http://www.salud.gob.mx/unidades/cdi/legis/Igs/index-indice.htm

89 “Ozonoterapia: efectividad y riesgos - Sintesis de evidencia”, Unidad de Evaluacién de Tecnologias de Salud del Ministerio de Salud de Chile.
2005, p.18 y s. www.aepromo.org. Members area, legislation, reports.
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As per art. 7 of Law 1164 of 2007 it was set up a committee to alternative medicine, alternative
and complementary therapies. These included traditional Chinese medicine, ayurvedic,
naturopathic medicine and homeopathic medicine.

Article 19 of the law states that
"The professionals authorized to practice a profession in the area of health may use
alternative medicine and procedures for alternative and complementary therapies within the
scope of their profession, which must be authorized by the respective academic certification,
issued by an institution of higher education legally recognized by the State.”

Another paragraph of that article 19 says
"It should be understood for alternative medicine and therapies those practices techniques,
procedures, approaches or knowledge using stimulation of the operation of natural laws for
self-regulation of the human being in order to promote, prevent, treat and rehabilitate the
health of the population from holistic thinking.
"It is considered alternative medicine, among others, traditional Chinese medicine, medicine
Adyurveda, Naturopathic Medicine and Homeopathic medicine.
"Within the complementary and alternative therapies are considered among others,
herbology, acupuncture, moxibustion, manual therapy and therapeutic exercise."

According to a working paper of the Bogota District Health Department, alternative medicine
and complementary therapies are different from each other. Complementary therapies are used
alongside with conventional medicine. Alternative medicine is used instead of conventional
medicine. (Proposed by promoting alternative medicine and complementary therapies on the
public network attached to the Bogota District Health Department)

It is worth recalling the view of the World Health Organization (WHO) who states that
"The terms 'complementary' and 'alternative' (and sometimes also 'unconventional' or
'parallel') are used to refer to a wide range of health practices that are not part of the tradition
of a country, or are not integrated in its predominant health system."®

Although the law 1164 of 2007 does not refer to the requirements for authorization of a medical
activity, but to training, monitoring and control of health professionals, it could serve as a positive
element for facilitating the regularization of ozonetherapy.

90 Organizacion Mundial de la Salud, “Estrategia de la OMS sobre medicina tradicional 2002-2005", WHO/EDM/2002 1, p.8
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IV. POINTS TO CONSIDER IN DEVELOPING THE STRATEGY TO REQUEST THE
REGULARIZATION OF OZONETHERAPY

Political-administrative structure of the state
Basically states now have two different systems of political-administrative organization: Federal
system and centralized system.

In the federal system some functions are the sole responsibility of the central government such
as the currency, national defense, immigration, war, foreign relations, etc. Other functions are
delegated to the states (or regions or autonomous communities, or provinces, or departments,
etc.) with broad powers to legislate, provided that they comply with the country's constitution
and national regulations. These may include education, health, transport, police, etc. The
distribution of functions and powers between central government and the states vary widely
from country to country and therefore are not always equal.

In the centralized system all decisions are taken by a system of central government. Regional
and local authorities will only implement the decision taken at the national level.

There are states that although not defined as either as federal or centralized, they can have a
semi federal organization as for example Spain. In this parliamentary kingdom important
functions, among them health, are the responsibility of the autonomous communities.

However, although a country defined as a federal state in its constitution, it may happen that in
everyday reality, may act as a centralized state, where the capital has enough influence to
regional decision making.

In designing the strategy to follow in the process of regularization of ozonetherapy, it is crucial
to know who has the authority to legislate and manage the health issue. If the states (or regions
or autonomous communities, or provinces, or departments, etc.) have that authority would be
better to design the search strategy of the regularization at the regional level instead of seeking
at the national solution. This is the strategy used in Spain and it has been fruitful because most
of its autonomous communities have regularized it. Nevertheless a community - Cantabria
(October 6, 2010)°" - decided against it, claiming it was a national competence and not of its
community. "No authorization on health techniques is granted by the community, because the
preliminary recognition, to our knowledge, is competence of the Inter-Territorial Council within
the Ministry of Health and Social Policy." All the other autonomous communities to whom it was
asked to establish requirements to practice ozonetherapy did it.

In Russia, despite being a federal state the regularization was taken at the central level. In

91 Cantabria. Gobierno de Cantabria, Consejeria de Sanidad, Direccion General de Ordenacion, Inspeccién y Atencién Sanitaria, Director Gene-
ral de Ordenacién, Inspeccién y Atencion Sanitaria, Fernando Villoria Diez. Letter of October 6, 2010 addressed to AEPROMO.
www.aepromo.org. Members area, legislation, Spain.
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Cuba, centralized state, the decision was made directly by the Ministry of Health. In Italy,
although there are already national decisions on ozonetherapy, four regions have spoken
explicitly on issues related to ozone.

It is therefore essential to decide in advance where to go, whether at the regional, or national
level. The decision has to be taken by analyzing who has the power to decide in matters of
health. The decision of this strategy "who to turn" requires legal knowledge on the political-
administrative organization of the state, but also to know how it works in practice that
organization.

What legal formalities must have the regularization?

Countries have very different ways of making their decisions: For written means (constitution,
laws, decrees, regulations, rules, norms, statutes, regulations, followed by a long etc.); and
sometimes verbally; and sometimes not saying nothing, leaving just to do. In the vast majority
of countries where ozonetherapy is practiced the latter is what usually happens: Letting do,
i.e., is the policy of tolerance.

In Cuba, the decision was made by means of a Ministerial Resolution signed by the Minister of
Health.2

In Russia by a Registry Identification Document issued by the Russian Federal Service for
Control in the Public Health Area and Social Development.®?

In Spain initially the decision to ban the practice of ozonetherapy in outpatient private clinics
by the Community of Madrid, was taken orally in 2006 and applied orally. Then in 2008 it was
stated in writing.** Since then all the information issued regarding the requirements that must
be taken to practice ozonetherapy has been made through letters addressed to AEPROMO,
Spanish Association of Medical Professionals in Ozonetherapy.

In Italy the format of decision is very varied. It ranges from the letter addressed to the scientific
association by the Ministry of Health,® to the circular sent to various government agencies,*
to the memorandum,® etc. The formats are different.

What should be the ideal regularization format?
In countries the basic rule is the constitution and below it is the law which is usually approved

92 Resolucion Ministerial 261, Ministerio de Salud Publica, 24 de agosto de 2009. www.aepromo.org. Members area, legislation, other countries.
93 Federal Control Service Area of Public Health and Social Development, Registry Identification Certificate FC-2007/014-y of February 15, 2007,
addressed to the Scientific Center of Maternity, Gynaecology and Perinatology (117997, Moscow, Ul Oparin Academy, No 4) and to the following
collaborators: Nizhni Novgorod Medical State Academy, |.M. Sechenov Moscow State Academy, and Company OOO "Medozon".
www.aepromo.org. Members area, legislation, other countries.

94 Madrid. Comunidad de Madrid, Consejeria de Sanidad, Direccion General de Ordenacion e Inspeccion, Subdirector General de Autorizacion y
Acreditacion, Enrique Alexandre Royo. Letter of May 20, 2008 addressed to Roberto Quintero Marifio. www.aepromo.org. Members area, legisla-
tions, Spain.

95 Ministry of Health, Session President Curuccullo Franco, Superior Council of Health, letter to the Minister of Health, May 20, 2004, on the letter
(May 5, 2004) sent by the President of the Italian Federation of Oxygen-Ozone, Prof. Leonardi, on the "Use of ozone in medicine as oxygen-ozone
mixture."

96 Regione de Lombardia. Lucchina Carlo, Director General, Regional Board, General Health Directorate, Region of Lombardy. Fax of March 11,
2003 sent to various health organizations and to the Police Directorate for Health Protection (NAS) of Lombardy. www.aepromo.org. Members
area, legislation, other countries.

97 Regione Emilio-Romagna. Sciarrone Franca, Departamento di Sanita Publica, Servizio Sanitario Regionale Emilio-Romagna, Parma, 20-9-
2007. International Journal of Ozone Therapy, World Federation of Oxygen-Ozone Therapy (WFOOT), volume 7 No. 1, April 2008.
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by parliament (or congress or courts, etc.). There are different types of laws in accordance with
the range of issues decided, and even there is a hierarchy among the different laws.

Is it ideal to have a national law? That is what is trying to get the FIO, Italian Federation of
Oxygen-Ozonetherapy. Even there is a bill and members of the parliament have taken part in
roundtable discussions organized by the FIO to promote the bill in the Italian parliament. Within
the same line would be the Mexican Association of Ozonetherapy (AMOZON) which is looking
for a regularization adopted by the national congress. Instead the Brazilian Association of
Ozonetherapy (ABOD) is seeking the regularization through a decision taken by the Ministry of
Health. The same desire has been expressed by Turkish ozonetherapists.

Certainly if the regularization were obtained through a law or decree, or resolution, or directive,
and so on, either at the national or regional level and to be published in the Government
Gazette, or in the Official Journal of the region, it would be an excellent result for both legal
certainty and publicity. However it should not be ruled out any other formal way that
administration often used for decision making, such as letters to scientific associations, or
circulars to local authorities. What ultimately should matter to ozonetherapy scientific
associations is to obtain from the authorities or legislators writing rules that will allow both
ozonetherapists and patients to know in advance what should have a medical center to practice
for legally the ozonetherapy.

Whatever the form adopted for the regulation of ozonetherapy, it is important to bear in mind
that it is not enough that a law or government policy exists on ozonetherapy to be practiced
without hindrance. If the rules do not have an effective implementation it will be a dead decision.

Importance of the comparative law assessment

It is axiomatic that the human body is the same in all parts of the world, if there are exceptions
there would be anomalies of the nature. The legal world instead is quite the opposite. The legal
system within a federal country may be very different in each of its states. And the legal system
among countries are different, even among those that have their origins in a similar legal system
such as the countries located in the tradition of the Roman system, or countries under the
influence of common law, or the countries covered by Muslim or Islamic law.

Nevertheless in the current period of globalization, legal systems, more than ever before, tend
to mix and influence each other. The most obvious is the European Union, where despite
differences in legal systems that exist within its midst, has built a legal framework in force in all
states of the union.

Hence the huge interest to know how ozonetherapy is regularized in different countries that
have done it to compare it and extract the most beneficial to set an example for other countries.
It is very convenient that public health agencies, and lawmakers know the normative
development outside their borders.

International law

Increasingly there is growing international law binding on two or more countries, in areas as
diverse as communications, transport, movement of capital and people, etc. This is particularly
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important in Europe where the European Union has a legislative, judicial and regulatory power,
which is mandatory in all its member states.

The decisions taken by international bodies such as the United Nations and its specialized
agencies have varying degrees of validity depending on the legal formality that the decision
has. Likewise, proposals or statements of private international organizations may have an
impact on the internal decisions of the countries.

It is necessary to find out what international norms and what are their legal weight that may be
useful to use to convince the states in their work to regularize the ozonetherapy.

Declaration of Helsinki

For example let us take the Declaration of Helsinki of the World Medical Association. The
provisions of the Declaration may have a profound impact on the world of ozonetherapy and
should wield some articles in favor of it.

The Declaration was designed to establish medical principles for medical research. However

there are parts of the Declaration of Helsinki that can be perfectly assimilated to the context of

the application of ozonetherapy, as the provision in paragraph 35 of the Declaration:
"35. In the treatment of a patient, where proven interventions do not exist or have been
ineffective, the physician, after seeking expert advice, with informed consent from the patient
or a legally authorized representative, may use an unproven intervention if in the physician's
judgement it offers hope of saving life, re-establishing health or alleviating suffering. Where
possible, this intervention should be made the object of research, designed to evaluate its
safety and efficacy. In all cases, new information should be recorded and, where
appropriate, made publicly available.”®

Elsewhere the World Medical Association recommends:
"In the treatment of the sick person, the doctor should have the freedom to use a new
diagnostic method and therapy, whether in his view offers the hope of saving lives, restoring
health or alleviate suffering."®

Is the Declaration of Helsinki binding on States? If so, could one argue its contents to regulate
the practice of ozonetherapy? The Declaration of Helsinki is a document issued by the World
Medical Association (WMA), and as indicated by its own website:
“The World Medical Association (WMA) is an international organization representing
physicians (...) created to ensure the independence of physicians, and to work for the
highest possible standards of ethical behaviour and care by physicians, at all times (...) the
WMA has always been an independent confederation of free professional associations.”'®

98 WMA Declaration of Helsinki - Ethical Principles for Medical Research Involving Human Subjects. Adopted by the 18th WMA General As-
sembly, Helsinki, Finland, June 1964. Last amendment on the 59th WMA General Assembly, Seoul, Korea, October 2008.
http://www.wma.net/en/30publications/10policies/b3/. Page accessed December, 2011.

99 Recomendaciones para orientar a los médicos en la investigacion biomédica con seres humanos, Il. Investigacién médica combinada con
atencion profesional (investigacién clinica). Punto 5. Adoptadas por la 18a Asamblea Médica Mundial Helsinki, Finlandia, junio de 1964. Last
amendement on the 41th WMA General Assembly, Hong Kong, September 1989. Page accessed December, 2011.

100 http://www.wma.net/en/60about/index.html. Page accessed December 2011.
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For an international document to be considered mandatory for one particular state, must meet
several requirements, including:

To be approved by an international body representing the states, such as the UN, OAS,
European Union, or by two or more states, etc.

The document to be called resolution, treaty, covenant, etc. But it should not be designed
“declaration” or “charter” (in the meaning of declaration), because in principle is not binding on
any state, although it has been approved by them.

To be signed by the representative of the State in the conference in which it was adopted.

To be later on ratified by the congress or parliament of that country. This procedure is applied
differently in many countries, or even do not have to pass through congress or parliament.

To be the document published in the official gazette with the signature of the Head of State.

In principle, then the Declaration of Helsinki (which is a private document) is not binding on any
state, because it does not meet the above requirements. Nevertheless, the status of legally
binding vary substantially when a State decides to incorporate into its domestic law with binding
character a declaration of an international public or private organization.

For example: The Universal Declaration of Human Rights, the most important document in the
world today on human rights although not binding, has become the guiding instrument on
matters related to human rights and fundamental freedoms. There is no country that has spoken
out against the Declaration. Even several countries with constitutions or constitutional
amendments passed after the approval of the Universal Declaration of Human Rights by the
General Assembly of United Nations in1948, explicitly refer to it in their constitutions. One of
these countries is Spain.

Although the Universal Declaration of Human Rights is not binding, it has such moral power
that has acquired legal validity of paramount significance.

The Declaration of Helsinki states medical principles for medical research related to humans.
The Declaration may be considered as one of the most important documents on the ethics of
human research, has ever written. Also given the representative nature of the World Medical
Association, its Declaration has become of national and international reference, though not
mandatory. It is certainly a declaration of global significance, due to the degree of representation
that it has, and given the fact that countries medical associations are members of the World
Medical Association.

However, the association to be a global organization representing physicians, has not capacity
that its texts become legally binding. Furthermore, as the title indicates the document is only a
declaration. Nevertheless, given the importance of its content, the Kingdom of Spain, for
example, has incorporated it in its legislation, thus giving it a binding character. In several legal
norms, Spain undertakes to respect the principles of the Declaration of Helsinki. The Royal
Decree 414/1996 specifically confirmed the binding character when it says:

"It is imperative to apply the spirit of the Declaration of Helsinki (...)"°

101 Royal Decree 414/1996 ofMarch 1st., which regulates medical devices. ANNEX X. Paragraph 2.1 "Clinical investigations must be conducted
in accordance with the Helsinki Declaration, adopted in 1964 by the Eighteenth World Medical Assembly in Helsinki (Finland) last amended by the
Forty-first World Medical Assembly in 1989 in Hong Kong. It is imperative to apply the spirit of the Declaration of Helsinki, to all provisions relating
to the protection of people, and this in every stage of the clinical investigation from the very first consideration of the need and justification of the
study to the publication of results."

http://noticias.juridicas.com/base_datos/Admin/rd414-1996.html

RESOLUTION of September 2, 2005, of the Carlos Il Health Institute, to provide grants from the Program of Promotion of Biomedical Research in
Health Sciences, for research studies on evaluation of health technologies in the context the National R + D + | 2004-2007, during year 2005. BOE
September 21, 2005.Number 226.

Article 5. Principles that must be respected by the projects

5.1 "The research projects must respect the fundamental principles established in the Declaration of Helsinki (...)"

83



In contrast, other countries are less inclined to adopt the provisions of the Declaration of
Helsinki. For example the United States. The FDA (Food and Drug Administration) said in 2008
that
“The final rule [of the FDA] replaces the requirement that these studies be conducted in
accordance with ethical principles stated in the Declaration of Helsinki (Declaration) issued
by the World Medical Association (WMA), specifically the 1989 version (1989 Declaration),
with a requirement that the studies be conducted in accordance with good clinical practice
(GCP), including review and approval by an independent ethics committee (IEC).”"%?

Among the various reasons given, the FDA
“noted that the Declaration is a document that is subject to change independent of FDA
authority and, therefore, could be modified to contain provisions that are inconsistent with
U.S. laws and regulations. We further noted that although revisions to the Declaration could
not supersede U.S. laws and regulations, the changes might be confusing for sponsors.”

We recommend to include in the applications for regularization the points of the Helsinki
Declaration mentioned above. If the State has not explicitly committed to fulfill it, at least the
Declaration does have a moral force that may oblige the state to take it into consideration. If
the State has already committed to fulfill it its inclusion in the application of regularization has
no argument.

Madrid Declaration on Ozonetherapy

It is worth making explicit the force that has the "Madrid Declaration on ozonetherapy" in the
context of the regularization process. Mutatis mutandis, it has the same force as the Declaration
of Helsinki. It is the first and only truly global document that exists on ozonetherapy. Twenty-six
national and international associations of ozonetherapy have signed it, and there are other
firms by other associations in the process of fruition. It is translated into ten languages and in
the near future will join others. It is today the reference document and guide for the vast majority
of ozonetherapists of the world who are implementing it daily. In addition it also has a specialized
international committee, the International Scientific Committee (ISCO3) responsible for updating
it when necessary.

The "Declaration of Madrid on Ozonetherapy" is not binding on any state. However, given the
representation that it has today in the world of ozonetherapy, gives it an enormous moral force
before the states due to the authority is has within the ozonetherapy associations and the
upgradeability that the Declaration has.

The requirements listed in paragraph 5 of the Annex to the Declaration, are the proposals that
the international community of ozonetherapy makes to the states so that they are imposed as

102 DEPARTMENT OF HEALTH AND HUMAN SERVICES Food and Drug Administration 21 CFR Part 312 [Docket No. 2004N—-0018] Human
Subject Protection; Foreign Clinical Studies Not Conducted
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necessary for all outpatient private clinics that want to include it in their health care offers.

Non conventional medicines and the Parliamentary Assembly of the Council of Europe
In the European context the decision of the Parliamentary Assembly of the Council of Europe
on non-conventional medicines may be an important reference point.

“The Assembly - said the resolution - believes that a common European approach to non-
conventional medicine based on the principle of patients’ freedom of choice in health care
should not be ruled out. Resolution 1206 (1999). 93

Lobby

Everybody must be well aware that the work towards the regularization of ozonetherapy
requires an enormous effort of conviction, time and energy. In other words it must be taken as
an apostolate. There are several steps to turn.

The first step is to determine to whom it should be sent the application for regularization. To
the central authorities? To the regional authorities? To answer these questions it is necessary
to have an expert to advice on this legal issue. But it is not enough the legal component. An
assessment on the political convenience to which authorities to send the request has to be
done. In some federal countries, may be is more prudent to go to the central body, since in
practice the state operates more like a centralized entity rather than federal.

The second step is to write down the scientific, medical and legal paper to be submitted to the
authorities. It is advisable to consider several points: In most cases, the staff who will decide
on the application, even if is a physician or specialized on health issues, is not necessarily an
expert in ozonetherapy. Neither will have enough time, even though it desires, to know in depth
and in detail the ozonetherapy. In his office is dealing with multiple issues and as ozonetherapy
is not an issue of importance in his daily administrative activities, he may devote little attention
to it.

Therefore it is convenient to forget to send in the attachment to the application books, papers,
research, etc. The staff will not read them. Instead, the drafters of the document must spend
time in writing the document in order to include all the key points of the application, with
appropriate substantiated footer quotations, so that after reading, the health official may have
a fair idea of what it is asked, why it is requested, and the reasons for asking. Avoid citations
from third parties. Where possible should be citations of first hand. At the end of the application
add the formal and educated paragraph, that if it required additional information, the signatory
will be able to provide it. The drafters of the document must be able to provide the additional
information if requested.

103 Resolution 1206 (1999). Council of Europe, Parliamentary Assembly A European approach to non-conventional medicines, Extract from the
Official Gazette of the Council of Europe — November 1999.
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The third step is to present the document in due form to the competent authority. However the
work does not stop there. Because staff is busy dealing with different issues, the drafters after
a reasonable period of time should contact the authorities to know what particular staff was
assigned the task of reading the petition and possibly to draft a reply. Should be avoided to the
maximum that the request is stored in a drawer and the answer is waiting.

From now on initiatives are varied and depend on the circumstances of each region or country,
to make lobbying with the aim of getting a positive answer. It is convenient to be very well aware
that the signatories of the application will have to make many telephone contacts, to frequent
government offices, to attend meetings and to be very prepared for questions that may arise.
All this is a time consuming exercise, leave the practice to attend meetings, etc.. So we talk
about apostolate, knowing that the regularization of ozonetherapy will not fall by a miracle from
heaven.

V. CONCLUSION

The ozonetherapy is increasingly practiced in different parts of the world. The existence of more
than 40 national and international associations of ozonetherapy and more than 26 000
ozonetherapists well attest it. The authorities are speaking more frequently about this therapy,
the media have echoed its practice, there have been cases that have reached the courts,
research is being done despite having limited financial aid. However, for reasons of various
kinds, the norms do not go to the rhythm of the wide application that the ozonetherapy is
experiencing. Sometimes it becomes an obstacle, such as when it was banned in some place
for several years in outpatient private clinics. This paper militates in favor of working for the
regularization of ozonetherapy, taking as reference the measures adopted for its practice in
some countries. Specific points are proposed in this paper, including the Declaration of Madrid
on Ozonetherapy, domestic and international law, lobbying, the methodology to adopt, and
others, to be taken into account when developing a strategy that can lead to the regularization
of ozonetherapy in countries where it is being widely practiced.
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Resumen

Los buenos resultados referidos por muchos autores en el tratamiento de enfermedades de-
generativas: artrosis y la condromalacia en la rodilla; patologias agudas: fracturas donde se
acelera la consolidacion 6sea 6 en lesiones musculares y tendinosas, impulsoé al equipo del
Gabinet Médic Maresme (Matard, Espana) a una nueva aplicacion del Plasma Rico en Prote-
inas para el tratamiento en columna vertebral, realizando una terapia mixta, aplicando el PPRO3
ozonizado en disco intervertebral con lesién subaguda o crénica de protrusion o hernia discal
(no las extruidas) y administrando, en el mismo tiempo, el PPPO3 en las articulaciones inter-
fascetarias afectas de sobrecarga o en declarado pinzamiento artrésico.

Esta técnica se realiza en quiréfano bajo sedacién ambulatoria, con control médico del anes-
tesista, teleguiadas con arco radioscopico en “C” de alta definicion, ozonizando ambas fraccio-
nes del plasma inmediatamente antes de su aplicacion en circuito cerrado y estrictas normas
de asepsia con 2 gr de Cefazolina.

Este informe preliminar sobre cincuenta casos clinicos, incluye la columna lumbar y cervical
desde diciembre 2010 - diciembre 2011.

Nuestros resultados:

- Potencialidad regeneradora del PRP-O3 con repercusion analgésica temprana.

- Capacidad regeneradora de las articulaciones posteriores debido al doble efecto PPP mas
0zono.

- Efecto antiséptico del ozono sobre el disco y estructuras vecinas.

- Caracter ambulatorio y minimamente invasivo (con pocos riesgos) de esta técnica.

- Deja totalmente abierta la posibilidad a otros tratamientos 0 a mas aplicaciones en consulta
hasta llegar al punto ideal de resultado clinico y funcional.

- Resultados satisfactorios en el 85% de los casos.

Contacto para correspondencia: Fernando Kirchner M.D, Traumatologia y Cirugia Ortopédica. Gabinet Medic Maresme, c¢/Col6n
63, CP 08301, Mataro, Barcelona, Espafia. E-mail: ferkirchner@hotmail.com.Tel.: 0034-93-790-6347.
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Abstract

The good results referred by many authors in the treatment of degenerative diseases:
Arthritis and Chondromalacia in the knee. Also in acute pathologies: fractures where
speeds up time building bone, or muscles and tendons injuries prompted team Gabinet
Médic Maresme (Mataré, Spain) to the application of Plasma Rich in Protein for treat-
ment in the vertebral column making mixed therapy with the placement of the inter-
vertebral disk with subacute or chronic injury of protrusion or herniated disk (excluding
extruded herniation) and, at the same time, to administer the Poor Plasma Protein in
posterior facet joint affected of overload or declared arthrosis clamping.

The technique is done in surgery room, under sedation ambulatory medical control of
anesthetic, with radioscopic C-arm image intensifier with high definition.

Previously we apply ozone both fractions of plasma to their implementation in a closed
circuit, strict rules of asepsis, with antibiotic-therapy (2 grams of Cefazolin as prophy-
lactic dose)

It is this preliminary report on 50 clinical cases, both involving the lumbar spine as the
cervical (december 2010-agost 2011).

Our results:

-Regenerative potentiality of the PRPO3 with early analgesic effect.

-Regenerative capacity of posterior joints thanks to the double effect PPP more ozone.
-Antiseptic effect of ozone on the disk and neighbor structures.

-Technique ambulatory and minimally invasive with few risks.

-Leave completely open to the possibility other treatments or more applications in con-
sultation-room to the ideal point of clinical and functional outcome.

-Satisfactory results in 85% of cases.
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1.-Introduccion.

La columna vertebral ha sido objeto durante decenas de afnos de las mas variadas técnicas
quirdrgicas abiertas para el tratamiento de patologias congénitas como escoliosis, cifosis;
agudas como fracturas, hernias discales etc. o cronicas como artrosis interfascetaria, canal
estrecho de origen artrésico, etc.-

Sin embargo, el coste humano y hospitalario, sacrificio del paciente por los riesgos o efectos
colaterales potenciales y la complejidad técnico-quirdrgico de estos procedimientos junto al
tiempo de baja post-operatoria, llevé al colegio internacional de médicos dedicados a la
columna a buscar procedimientos minimamente invasivos (1) en sus abordajes. De esta
manera, disminuyeron ampliamente los efectos colaterales o resultados no deseados,
utilizando para ello los avances tecnolégicos y farmacolégicos.

Lyman Smith comenz6 en 1963 con la técnica de Quimionucleolisis con Papaveina (2) y
después de 30 afios Nordby y David publicaron un estudio sobre 3000 casos con un 82% de
éxito sobre los primeros 1000 pacientes, recalcando que abarataba el procedimiento en un
23% respecto a la discectomia abierta.

La microdisectomia fue descripta por R W Williams en U.S.A. en 1975y por Caspar en Europa
en 1977. Consistia sencillamente, en minimizar la incision cutanea, con laminectomia reducida,
mejorar el instrumental quirdrgico y se comenzé con el uso de gafas de magnificacion.

En 1975 Hijikata (3) describe por 12 vez la disectomia (nucleotomia) por via artroscépica con
anestesia local y quitando el disco herniado con la clasica pinza pituitaria. En 1985 se describe
la técnica por medio de aspiracion pero en cualquier caso siempre se excluian los pacientes
con hernias discales con fragmentos extruidos o con el espacio discal intervertebral colapsado.

También haciendo uso de una alta ingenieria y tecnologia de avanzada se disefa el “YESS”
Yeung Endoscopio Spine Surgery 6 la “MED” en el afio 2001 por Muramatsu pero en todos
estos casos el coste del instrumental era sumamente elevado asi como la curva de aprendizaje
de dicha técnica, por lo cual se comenzé a utilizar métodos como la Nucleoplastia , la cual- a
través del uso de la radiofrecuencia - produce una coagulacion bipolar controlada con
temperaturas de entre 60-80 grados en el centro del nucleo puposo y en la unién de éste con
el anillo fibroso “cicatrizando” la ruptura del mismo, descomprimiendo el nucleo pulposo por la
contraccién de las fibras colagenas tipo | y coagulando-eliminando los nociceptores ,con la
ventaja del caracter ambulatorio del mismo,su corto tiempo de realizacion: 20-25 minutos y
sus escasas complicaciones, pero con la desventaja de que su indicacién es estrictamente
para lesiones discales del anillo fibroso con cuadro clinico de dolor discégeno crénico y/o hernia
discal contenida. También se utilizé6 mucho el IDET o Intra-Discal-Electro-Thermal anuloplasty.

En 1986 se comenzo6 a usar el laser para la disectomia percutanea que daba un indice de
éxito entre 70-75 %, pero se dejo de utilizar debido a efectos colaterales por la alta temperatura,
discitis y el elevado coste del laser.

La Rizdlisis es una técnica considerada de las mas “Minimamente Invasivas” y se basa en la
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denervacion de las articulaciones posteriores o fascetarias ( en inglés”facet joint” ) mediante
radiofrecuencia. En uso desde 1976 por Shealy (4), consiste , en la aplicacion de un electrodo
sobre el brazo medial de la rama primaria posterior a nivel del vértice producido entre la base
del “pilon facetario y la base de la apdfisis transversa , causando en dicha rama una lesion tal
(a 80 grados centigrados durante 90 segundos ) que provoca el cese de la transmision del
dolor originado en su territorio de inervacién siendo su indicacién principal el dolor lumbar
cronico con base degenerativa sobre las articulaciones cigoapofisarias ( del inglés “z “ joints ).

La técnica es ambulatoria, minimamente invasiva, sencilla, barata y sin efectos colaterales,
pero debe ser realizada en quiréfano con todos los principios de seriedad, orden, asepsia y
buen equipamiento, siendo que, en columna lumbar, la radiofrecuencia nos lleva hasta los 80
grados centigrados, durante 90 segundos sobre el brazo medial del ramo posterior y en cambio
cuando se aplica en columna cervical la radiofrecuencia solo origina pulsos de 40-42 grados
centrigrados durante 20 milisegundos por cada segundo de los 120 segundos que se deja en
total los electrodos en contacto con el nervio, y por eso se denomina Radiofrecuencia “Pulsada”
o termo-modulacion.

Cesar Vega en 1988 —en lItalia- describe la infiltracion intramuscular paravertebral con ozono
con sus muy buenos resultados reconocidos en todo el mundo.

Los doctores Fabris y Leonardi (5) en 1991-1997 describen y trabajan en la Discélisis con
Ozono con control fluoroscépico.

En el ano 2001 los doctores Bonetti y Leonardi realizan las primeras discdlisis con ozono bajo
control de TAC o RMN.

En el afio 2002, con un estudio multicéntrico internacional retrospectivo dirigido por el Doctor
Alexandre (6) de Treviso, se presentaron resultados sobre 6665 pacientes tratados con
Discdélisis Percutanea con Ozono con unos resultados del 81 % de abolicion del dolor y un
12,5 % de mejorados. A partir de entonces en toda Europa se realiza esta técnica con anestesia
local y sedaciéon ambulatoria, siendo sencilla y con minimos efectos adversos.

Esta técnica es comoda para el médico especialista (traumatologo o neurocirujano) y también
para los pacientes, econémica en el gasto hospitalario 6 para el paciente en lo privado y se
vale de un” implante-medicacién-molécula” muy noble e inocua como el ozono pero presenta
el inconveniente de atender s6lo el tema médico y cuadro clinico dependiente de la patologia
discal.

2.- Material y Método.

La intencién del autor y colaboradores al disefiar esta técnica fue atender 1°. el problema discal:
con protrusién; con rupturas radiales o completas del anillo fibroso o hernia discal ( excluidas
las calcificadas y las extruidas cuando ocupan mas del 50 % del diametro del saco dural ) con
o0 sin ciatica. 2°. El problema artrésico interfascetario y su cuadro clinico con dolor en barra'y
propagacion por cara lateral del muslo (cuando es en columna lumbar), asi como el del canal
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estrecho por artrosis y, 3°. Una prolongacion del efecto analgésico logrado mediante la
regeneracion de los elementos anatémicos articulares interfascetarios, discos intervertebrales
y otras estructuras vecinas, con vuelta del paciente a sus actividades habituales de trabajo o
deportivas.

Para estos objetivos nos hemos valido del Plasma Rico en Plaquetas del cual usamos los dos
fragmentos: Plasma Rico en Proteinas que usaremos (Fig1) para el tratamiento de la lesion
discal y el Plasma Pobre en Proteinas que, lo usaremos en las articulaciones interfascetarias
(Fig2) afectadas por sobrecarga 6 por artrosis interfascetarias (Fig.3), ambas con estricto
control radioscopico, siendo asi-en si mismo- ya muy efectivo en su efecto analgésico y
regenerativo.

Figura 1

5.28 mA

Discolisis L4-L5 con PRP O3 aguja chiba (superior) e infiltracion e PPP O3, en articulaciones facetarias
L4-L5 bilateral (agujas inferiores
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Figura 2

Infiltracion de material de contraste en articulacion interfacetaria L4-L5

Figura 3

Infiltracién Interfacetaria L4-L5 bilateral con PPP O3 bajo control fluoroscoépico

Para potenciar los resultados y minimizar los riesgos de contaminacion o infeccién con cuadros
clinicos tan importantes como las discitis u otros (Fig4), OZONIZAREMOS este plasma a una
concentracion de 40-60 u 80 microgramos por mililitro(7 y 8) en un volumen de 10 a20 c.c. e
intercambiamos el plasma rico en plaquetas entre 3 y 5 veces con el ozono ya que esta
demostrado que la ozonizacion del PRP promueve la agregacion plaquetaria y acelera la
activacion de las mismas con el cloruro calcico, facilitando la formacién de las sustancias pro-
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agregantes ( PGE2,tromboxano, etc ) que a su vez también inducira la formacion de peréxidos
abriendo rutas metabdlicas curativas que estaban bloqueadas.

Figura 4

Ozonizacion de PRP y PPP con 10 cc de O3 a 40 (60 / 80) microgramos por ml

Finalmente, desechamos el 0zono sobrante de la jeringuilla después de la mezcla y aplicamos
el Plasma Rico en Plaquetas-Ozonizado con aguja especifica, cervical 6 lumbar.

En los casos en que se ha diagnosticado afectacion artrésica interfascetaria avanzada con
osteofitos que nos lleve a un canal estrecho, (Fig5) al terminar la discélisis colocamos 2 a 4
c.c. en el espacio peridural.

Figura 5

Infiltracién Peridural con PRP O3
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La hipétesis de nuestro método de trabajo en los procesos lesionales agudos o de caracter
degenerativo estd basado en los trabajos de investigacidon preclinica y de aplicaciones
terapéuticas realizadas desde 1970 y que culminaron en el Instituto de Biotecnologia de Vitoria
(Espana ) dirigido por el doctor Eduardo Anitua (9 y 10) y la colaboracién del traumatdélogo
Miquel Sanchez (11, 12 y 13) en los cuales se demuestra el caracter regenerativo sobre los
tejidos del aparato locomotor a través de los Factores de Crecimiento, que, liberados por los
granulos Alfa de las plaquetas(14 y 15), aceleran la regeneracién de los tejidos lesionados
mediante un mecanismo que reproduce las etapas fisioldgicas iniciales de la reparacion tisular
mediante la regulacién de las funciones celulares como: proliferacion (mitosis) y supervivencia,
degeneracién o muerte programada (apoptosis), migracién, comunicacién intercelular y
diferenciacion celular (16, 17, 18, 19, 20 y 21), como sucede, por ejemplo, en una fractura
6sea o ruptura tendinosa que toma como punto inicial de la reparacion la formacion de un
hematoma o trombo en el cual se halla una alta concentracién plaquetaria, También regulan
la produccion del colageno, la sintesis de acido hialurénico y la sintesis de matriz extracelular
influyendo sobre el desarrollo o inhibicion de la artrosis (22, 23, 24, 25, 26, 27, 28 y 29). Las
plaquetas son fragmentos citoplasmaticos de 2-3 micrones de tamafo carentes de nucleo
derivados de sus células precursoras los megacariocitos (cada megac. produce entre 5.000 a
10.000 plaquetas) con una vida media de entre 8 a 12 dias que desarrollan dos funciones: 12.
hemostatica, desencadenando una reaccion en cadena al término de la cual el fibrinbgeno-
disuelto en el plasma, se convierte en fibrina y la segunda funcién de las plaquetas es actuar
como transportador de distintas proteinas ( mas de 30 ) constituyentes de los factores de
crecimiento (Fig 6) (30). Una vez concentradas por centrifugacién a 1800 revoluciones por
minuto durante 8 minutos (soportando la sangre entera dentro del tubo una inercia de 450 G),
se obtiene una concentracion de las mismas superior entre 3 a 5 veces de la fisioldgica (30)
con lo cual quedaria una cantidad teérica de un millén de plaquetas/ml (31 y 32). A este
compuesto lo llamamos Plasma Rico en Plaquetas que- en el tubo con 20 ml. de sangre venosa
(Fig7) del centrifugado- lo hallaremos inmediatamente por encima de los eritrocitos (cantidad
segun hematocrito), entremedio los leucocitos. La porcién del plasma rico en plaquetas : unos
3 ml aproximadamente (de los 20 m.l. iniciales) y finalmente el plasma pobre en plaquetas:
entre 4 y 6 ml ( rico en fibrina y pobre en plaquetas). Toda esta division se obtiene segun la
densidad y peso molecular de cada fraccion.

Figura 6
» PDGF (platelet derived.. )
= TGF beta -1 (transforming...)
» FGF Y KGF (fibroblast and queratinocitic.. )
« EPGF (epidermic. )
* VEGF (vascular endotelial...)
» IGF-1 (insulunic-like....)
- G-CSF (granulocyte-colony stimulating...)
= GM-CSF (granulocyte-macrophage-colony stimulating
» EPO (eritropoyetina)

« TPO (trombopdyetina)

Factores de crecimiento existentes en diferentes tejidos: torrente circulatorio, higado etc, que en total son 30.
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Figura 7
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Una vez rescatados estos2-3 ml de PRP se lo activa con Cloruro Calcico al 10 % (Fig8) y se
produce la liberacién de los Factores de Crecimiento por los granulos alfa ( unos 35 a40 )y
que constituyen un 15 % del volumen total de las plaquetas.

Figura 8

Sistema cerrado de obtenciéon de Plasma Rico en Plaquetas por centrifugaciéon a 1500 revoluciones por
minuto, durante 8 minutos y activacién del PRP y PPP con clorura célcico.
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Estos factores de crecimiento estimularan receptores de la membrana celular de las células
de los tejidos dafiados sin entrar en ellas, provocando reacciones quimicas en los
neurotransmisores encargados de regular los procesos de reproduccién y crecimiento celular
favoreciendo la proliferacion , migracién y diferenciacion celular y de esta manera quedara
reproducida —lo mas fielmente posible- el proceso fisiolégico de reparacién tisular pero este
sera absolutamente circunscripto a la zona lesional por nuestra infiltracién en una dosis —por
mayor concentracion-mas importante que la fisiolégica a la que agregamos el beneficio de la
posibilidad de otra (Fig9) o mas aplicaciones en consulta externa, si fuera necesario en casos
exepcionales.

Figura 9

Aplicacién de PRP O3 en columna lumbar y cervical en consultas externas

3- Técnica Intraoperatoria.

Régimen ambulatorio para el paciente con pre-operatorio de analitica y electrocardiograma.
Ayuno de 6 horas ya que si es necesario se realiza sedacion por la via venosa que siempre
colocamos. Y se prepara mejor la sangre que extraemos del paciente, libre de sobrecarga
lipidica u otros contaminantes para una obtenciéon mas pura del plasma rico en plaquetas
Decubito supino para las cervicales y prono para las lumbares (Fig10) con alza abdominal
para compensar lordosis lumbar y-cuando es necesario- quiebre de camilla.
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Figura 10

Aplicacion de PRP O3 en columna cervical y lumbar en quiréfano con control fluoroscépico.

Se extraen 20 6 40 ml de sangre venosa por una via diferente de la del anestesista que el
enfermero procesara en otro sector del quiréfano con guantes estériles y sin tomar contacto
NUNCA la muestra de sangre o el plasma con el exterior de tubos, jeringas, palometas o agujas
que se utilizan para el procedimiento y que son estrictamente de un solo uso.

Se colocan agujas de 0,7 por 90 6 100 milimetros para columna lumbar y 0,7 por 60
milimetros para cervical ambas curvadas en sus 10 milimetros distales en “palo de golf’ a unos
10-12 grados para poder maniobrar e infiltrar el PPP-O3 en la articulacion interfascetaria
colocando 1,5 ml aproximadamente en cada articulacion.

Inmediatamente procedemos a la discdlisis donde colocaremos el PRP-O3 en cantidad de 1-
1,5 ml en cada disco cervical afectado (Fig11) y 2 6 3 mililitros en los discos lumbares. (Fig12)
En los casos en que tratamos mas de un disco el anestesista coloca por via parenteral 2
gramos de Cefazolina.

Figura 11

Doble discdlisis con PRP O3 C4-C5/ C5-C6 en quiréfano
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Figura 12

Triple discolisis lumbar con PRP O3 en quir

Resultados.

En este reciente estudio preliminar y pendiente aun de un seguimiento a largo plazo se trataron
82 pacientes con la técnica antes descripta y los datos para obtener los resultados de la misma
se ha basado en el recuento estadistico tomando el instrumento de evaluacién del dolor de
mayor difusiéon que es el cuestionario del dolor de Mc Gill descrito por Melzack en 1975 del
cual hemos utilizado su forma abreviada (short-form) : MPQ-SF.

El objetivo mas importante de esta evaluacién estadistica es saber en que medida mejoro6 el
dolor cervical y/o lumbar considerando el mejor grado analgésico sélo cuando el paciente
refiere estar “asintomatico” pudiendo realizar sus tareas habituales, trabajo y hobbies asi como
su actividad deportiva habitual.

La primera informacion estadistica nos refiere que se trata de una poblaciéon donde mas del
55 por ciento tiene entre 60 y 90 anos y que por lo tanto la patologia tanto discal como articular
interfascetaria es de tipo degenerativo por la edad.

La segunda esta referida al sexo donde se distribuye en forma muy pareja entre varones y
mujeres: 58 % en columna lumbar a favor de las mujeres y sin embargo a nivel cervical se
compensa con un 57 % a favor de los hombres.

Pero sin lugar a dudas la conclusion mas importante esta referida al porcentaje de pacientes
con remision total del dolor es decir que manifestaban estar “asintomaticos” a los 6 meses y
que llega a un 90 % y aunque es un porcentaje muy alto, un solo afio de experiencia, la falta
de mas casos tratados: 82 casos clinicos y un seguimiento mas prolongado, llaman a la calma
respecto de cifras pero también se debe recalcar el grado de analgesia que es visible al
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inicio pero recién pasadas las semanas es cuando el paciente y el especialista notan mayor
seguridad en la marcha (canal estrecho), mayor amplitud de movimiento en todos los casos y
finalmente el dolor que va menguando a medida que la funcion cerebral acepta un nuevo orden
sin dolor a partir de los tres meses. (Fig13)

Figura 13
Evolucion deldolor: Prey Post - operatorio
M Dolor severo B Dolor moderade B Dolor leve O Asintomadtico
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Tabla evaluativa de la disminucién de la sintomatologia de los pacientes a lo largo de los primeros 6
meses.

También es importante destacar que si bien en varios pacientes que se presentaron a la
consulta con un historial de mas de 25 anos de dolor y a las 24- 48 hs post-tratamiento ya
referian alivio importante, la curva de disminucién del dolor llega a su maximo conforme nos
acercamos a los 6 meses y esto nos hace reflexionar en que estamos trabajando con técnicas
y productos regenerativos que a medida que transcurren los primeros meses mejoran la calidad
del resultado final y esto desde ya es importante para la informaciéon que pueda dar el médico
en la consulta respecto de los resultados con esta técnica y a las expectativas del paciente.

Conclusiones.

El tratamiento de las patologias discales y degenerativas que afectan a las articulaciones
interfascetarias de la columna vertebral representas entre ambas mas del 95 % de las
afecciones globales de la misma y han sido objeto de infinidad de tratamientos quirurgicos
abiertos y mas recientemente minimamente invasivos para solucionar diferentes problemas
patolégicos.

Nos hemos valido de una técnica ya aplicada con éxito en muchas patologias a nivel 6seo,
tendinoso, articular, muscular, ligamentario, epidérmico, ocular, etc. dando excelentes
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resultados tanto en la patologia aguda: fracturas, rupturas tendinosas y lesiones condrales,
como asi también en lesiones cronicas, por ejemplo la pseudoartrosis o fracturas inveteradas,
y en la patologia degenerativa por excelencia: la artrosis tanto para ralentizar su evolucion
como para mejorar su cuadro clinico de dolor y merma de la movilidad.

Asi el Plasma Rico en Factores de Crecimiento (Fig14) que estimula y acelera la regeneracién
de los tejidos ha sido aplicado por primera vez, a nivel discal con su fraccién Rica y en las
articulaciones interfascetarias con su fraccion Pobre. (Fig.15), ambas ozonizadas previamente,
dando una eficacia de un 90 % de los casos en este estudio preliminar y mostrandose como
una técnica: Autdloga-Segura-Eficaz-Econdmica, con muy buenos resultados analgésicos vy,
que resulta asequible en la curva de aprendizaje para el médico y satisfactorio para los
paciente. Queda pendiente para este grupo de trabajo- y otros que ya lo aplican - en aumentar
el numero de pacientes tratados y la evaluacion del seguimiento de los mismos para determinar
la duracion de sus efectos.

Figura 14

Por cada 20 ml de sangre venosa obtenemos 3-4 ml de PRP O3 que ozonizamos a 40 mcgr / ml e
infiltramos en los discos afectados.

Figura 15

Uso del PPP O3, para tratamiento de la artrosis o sobrecarga interfacetaria en columna
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Palabras clave Resumen
ozone, La Conjuntivitis Hemorragica Epidémica (CHE) es una inflamacion conjuntival de
conjunctivitis hemorragica etiologia viral, autolimitada que afecta a todas las edades y cursa de forma epidémica.
epidémica, Sus sintomas fundamentales son sensacion de cuerpo extrafio, lagrimeo,
conjunctiva, fotosensibilidad, malestar general y dolor. Sus signos criticos son hemorragias
Oleozon, subconjuntivales, reaccion folicular y adenopatias pre auriculares. También se observa
aceites ozonizados secrecion serosa, quémosis, queratitis superficial punteada y ptosis palpebral.

Teniendo en cuenta el poder germicida de amplio espectro del OLEOZON (aceite de
girasol ozonizado), asi como su cierto caracter antiinflamatorio, el objetivo de este
trabajo fue evaluar la efectividad de este medicamento en su forma de colirio para el
tratamiento de la CHE. En el Hospital Docente "Dr Salvador Allende” fueron atendidos
20 pacientes con CHE en Octubre del 2009. De ellos 12 recibieron tratamiento con
OLEOZON caolirio (1 gota dos veces al dia) y 8 conformaron el grupo control los cuales
recibieron tratamiento convencional (fomentos frios, antinflamatorios no esteroideos,
yodoxuridina en colirio 6 interferon alfa-2b recombinante). Todos los pacientes tratados
con OLEOZON tuvieron una rapida evolucion hacia la curacion. Alas 72 h mostraban
signos de gran mejoria y a la semana estaban totalmente curados. Ninguno de los
pacientes presenté complicaciones. En el grupo control la evolucion fue mas
prolongada, fundamentalmente en los pacientes que presentaron complicaciones (3
con queratitis). El tratamiento de la CHE con OLEOZON colirio brinda resultados muy
positivos en esta patologia

Contacto para correspondencia: Mirta Copello Noblet. Directora Centro Nacional de Referencia de Retinosis Pigmentaria. Jefe
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Abstract

Epidemic Hemorrhagic Conjunctivitis (EHC) is a self-limited, conjunctiva inflammation
of viral etiology which affects all ages and takes place in epidemic form. Its main
symptoms are sensation of foreign bodies, lacrimation, photosensitivity, general
discomfort and pain. Its critical signs are subconjunctival hemorrhages, follicular
reaction and pre-auricular adenopathy. Also, serous secretion, chemosis, superficial
punctate keratitis and palpebral ptosis are observed. Taking into account the broad
spectrum germicide power of OLEOZON (ozonized sunflower oil), as well as its degree
of anti-inflammatory character, the aim of this study was to evaluate the effectiveness
of this medication in its collyrium form for the treatment of EHC. In "Dr. Salvador
Allende” Clinical Hospital, 20 patients were treated with EHC in October, 2009. Twelve
of them received treatment with OLEOZON collyrium (one drop twice per day) and 8,
making up the control group, received conventional treatment (cold compresses, non
steroidal antiinflammatory drugs, yodoxuridine in collyrium or recombinant alfa-2b
interferon). All patients treated with OLEOZON underwent a fast evolution toward
recovery. In 72 h, they showed signs of great improvement and in 1 week they were
totally cured. No patients presented complications. In the control group the evolution
was more prolonged, mainly in patients showing complications (3 with keratitis).
Treatment of EHC with OLEOZON collyrium provides with very positive results in this
disease.
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Introduccion.

La Conjuntivitis Hemorragica Epidémica es una enfermedad viral, infecciosa muy contagiosa,
que presenta frecuentes brotes epidémicos con rapida diseminacion entre los colectivos, con
periodos cortos de incubacion y con evolucion aproximada de 10 dias.

Se reporta su aparicién en 1969 en paises como Ghana (con el nombre de Apolo 11), en la
India, Inglaterra y paises asiaticos. En el hemisferio occidental se presentd por vez primera en
1981, y en Cuba en ese mismo afio siendo en esta ocasion el Enterovirus 70 el causante.

Los virus Enterovirus 70 y Coxackies A-24 son los responsables de millones de

casos ocurridos en estos ultimos 20 afos. El Coxackies A24 produce un cuadro clinico de
moderado a severo, presentando hemorragia subconjuntival solo el 6%. Presenta una
recuperacion completa de 1 a 2 semanas, teniendo como complicacion mas frecuente una
sobre infeccion por bacterias siendo el Staphyloccocus aureus como agente mas implicado.

En el Enterovirus 70 el cuadro clinico es mas aparatoso, apareciendo la hemorragia
subconjuntival en el 28 al 100% de los casos. La complicaciéon que mas frecuente se presenta
en estos pacientes es la Queratitis subepitelial transitoria por invasion del virus a la cérnea,
cuya recuperacion puede ser de 10 dias hasta semanas con un tratamiento enérgico adecuado
para combatir esta complicacion.

El cuadro clinico de la conjuntivitis hemorragica epidémica se caracteriza por edema parpebral,
secreciones serosas o mucoides, ocasionalmente sanguinolentas, hemorragia subconjuntival
que inicialmente pueden ser petequias confluyendo posteriormente y tomando disposicion en
forma de sabanas. También pueden presentarse ocasionalmente adenopatias preauriculares.

Entre los sintomas presentes estan: sensacion de arenilla, visidén borrosa, dolor ocular y
fotofobia y como sintomas generales puede acompanarse de fiebre, malestar general, mialgias
y sintomas respiratorios.

Los aceites de origen vegetal se han convertido en vehiculos adecuados para la terapéutica
con ozono. En este sentido el mas comunmente utilizado es el aceite de oliva. El caracter
germicida del aceite de oliva ozonizado fue comprobado utilizando Staphylococcus aureus4
como modelo experimental obteniéndose, después de aproximadamente 13 horas, un 99 %
de muerte del microorganismo. Como control se escogio el aceite de oliva no ozonizado y se
pudo observar crecimiento significativo en este grupo.

Existen otros estudios microbioldgicos y quimicos sobre el aceite de oliva ozonizado,5,6 asi
como experiencia en aplicaciones clinicas del mismo en el tratamiento de la vulvovaginitis,
impétigo, sinusitis agudas y cronicas, forunculosis, queratosis senil; y en la Medicina Veterinaria
por su accion bacteriana, fungicida y virucida.7,8

Al ozonizar los aceites vegetales, se obtiene una serie de compuestos quimicos (acidos,

aldehidos, ozénidos y perdxidos) los cuales poseen un caracter germicida haciéndolo util para
el tratamiento de heridas infectadas, fistulas y otros procesos sépticos locales. Ademas, estos
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peroxidos desempefan varias funciones en el organismo que incluyen:9 estimulacion de varios
sistemas enzimaticos de éxido-reduccion, por lo que influyen positivamente sobre el transporte
de oxigeno a los tejidos y en la cadena respiratoria mitocondrial; bloqueo de los receptores
virales y muerte de células infectadas por virus, asi como un efecto sinérgico de reforzamiento
de la capacidad fagocitaria.

En el Centro Nacional de Investigaciones Cientificas (CNIC) se realizé un estudio sobre la
sustitucion del aceite de oliva por el aceite de girasol. Ambos aceites ozonizados fueron
evaluados por su poder microbicida, utilizando como modelo experimental, el crecimiento de
la especie de levadura Candida tropicalis. Se emplearon como controles los aceites sin
ozonizar. Los resultados mostraron la factibilidad del empleo del aceite de girasol con ventajas
econdomicas sobre el aceite de oliva. Ademas se comprobd que los aceites sin ozonizar no
producian inhibicion del crecimiento de esta levadura.10

El aceite de girasol ozonizado (OLEOZON) es un liquido oleoso, algo viscoso, de color amarillo
claro y de olor caracteristico, de aspecto lechoso, libre de materiales sélidos. Es una mezcla
compleja, fundamentalmente formada por triglicéridos insaturados, triglicéridos modificados
con funciones acidas y aldehidos, hidroperdxidos, ozénidos y agua en emulsion. Ademas de
sus ventajas econdmicas ha pasado satisfactoriamente pruebas preclinicas de irritabilidad
dérmica y oftadlmica, estudios de toxicidad aguda, ensayos de mutagenicidad y
teratogenicidad,11,12 los cuales garantizan la inocuidad del mismo. También se realizaron
estudios in vitro que demostraron la accion antibacteriana del OLEOZON.13

Desde fines de 1986, se vienen realizando diferentes investigaciones sobre las posibilidades
terapéuticas del OLEOZON en diversas enfermedades.14-25

El OLEOZON tépico esta registrado en Cuba para el tratamiento de la epidermofitosis y el
impétigo26,27 y el OLEOZON oral para la giardiasis.28

Teniendo en cuenta el caracter germicida de los aceites vegetales ozonizados, el objetivo
general de este estudio fue evaluar la efectividad del OLEOZON colirio en el tratamiento de la
conjuntivitis epidémica y como objetivos especificos los siguientes:

1. Identificar la respuesta al tratamiento de los pacientes tratados con OLEOZON colirio y
con tratamiento convencional.

2. ldentificar caracteristicas clinicas basales y evolutivas de los pacientes tratados con
OLEOZON caolirio y con tratamiento convencional.

3. Evaluar los posibles efectos adversos con la aplicacion de ambos tratamientos...

Pacientes y Método.
Se realiz6 un estudio epidemioldgico, observacional, descriptivo, longitudinal y prospectivo en
el Centro Oftalmolégico Dr. Salvador Allende, La Habana, Cuba, cuyo universo estuvo

conformado por la totalidad de los pacientes que acudieron al mismo con diagndstico
confirmado de conjuntivitis hemorragica epidémica en el periodo entre septiembre y octubre
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de 2009. Se seleccion6é una muestra aleatorizada de los primeros 20 de estos que cumplian
los criterios de inclusion y exclusion.

Criterios de inclusién:
1. Pacientes entre 18 y 59 anos.
2. Pacientes que en el momento del examen inicial no tenian complicaciones del segmento
anterior.
3. Aceptacion de participar en el estudio.

Criterios de exclusion:
1. Pacientes con otra enfermedad ocular o sistémica, aguda o crénica.
2. Pacientes con el antecedente de ingestidn de drogas antiagregante plaquetaria en a
semana anterior a la inclusion.
3. Pacientes con mas de 24 horas de instalada la enfermedad.

La muestra se conformoé de la siguiente manera:

Doce pacientes con tratamiento de OLEOZON colirio y fomentos frescos y 8 pacientes con
tratamiento convencional (fomentos frescos de suero fisiolégico, Yodoxuridina, Tropicamida,
Antiinflamatorio no esteroideo cada 8 horas, Interferén Alfa 2B recombinante una gota cada 8
horas.

Los pacientes fueron distribuidos en dos grupos de acuerdo a una tabla de niumeros aleatorios,
mediante un programa computarizado.

Primer grupo: incluyd 12 pacientes que fueron tratados con 2 gotas oculares de OLEOZON,
una vez por dia, la que se aplicaba por los investigadores, durante 7 dias.

Segundo grupo: Incluyé 8 pacientes que fueron tratados con el tratamiento convencional de
esta enfermedad, con base en el empleo local de interferén recombinante y sistémico y ademas
antinflamatorios sistémicos no esteroideos durante 7dias.

Se tomaron medidas generales como aislamiento del paciente, medidas higiénicas sanitarias
y tratamiento sintomatico. Se llenaron los documentos de Consentimiento Informado en
conformidad al tratamiento y el de enfermedad de Declaracion Obligatoria.

Ambos grupos tuvieron seguimiento clinico diario hasta la remision completa de la enfermedad,
con el objetivo de identificar reacciones adversas al tratamiento indicado. Los pacientes
tuvieron un seguimiento total de 10 dias. Diariamente se le realizaban examen biomicroscépico
con lampara de hendidura para el examen de segmento anterior.

El estudio se llevé a cabo siguiendo las recomendaciones recogidas en la Declaracién de
Helsinski (1964), en la revisién adoptada por la 522 Asamblea General de Edimburgo, Escocia
(octubre de 2000). En todos los casos incluidos en la serie se obtuvo previamente el
consentimiento informado de cada paciente.
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Efectos del aceite ozonizado en la Conjuntivitis Hemorragica Epidémica

Criterios de Evaluaciéon
Nos basamos en cuatro sintomas y un signo los cuales son: edema parpebral, hemorragia
subconjuntival, secreciones, adenopatia preauricular y sensacion de arenilla.

Edema parpebral: 5 mm
(Altura de la hendidura interparpebral) 7mm
10 mm
Hemorragia subconjuntival: Conjuntiva bulbar afectada totalmente
(afectacion) Conjuntiva bulbar superior
Conjuntiva perilimbica

Secreciones: Mucoserosas
Lagrimeo
Ausente

Adenopatia preauricular: Presente y dolorosa
Presente e indolora
Ausente

Sensacion de arenilla: Intensa
Moderada
Ausente

Criterios de mejoria a las 72 horas y a los 7 dias

Significativos:

Edema parpebral: Mejoria significativa: de 7.a 10 mm
Hemorragia subconjuntival : Perilimibica
Secreciones: Ausente

Adenopatia preauricular: Ausente

Sensacion de arenilla: Ausente
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Bueno:

Edema Parpebral: de 4 a 6mm

Hemorragia subconjuntival : Conjuntiva bulbar superior Secreciones: Lagrimeo
Adenopatia preauricular: Presente e indolora

Sensacion de arenilla: Moderada

Regular:

Edema Parpebral: de 1 a 3mm

Hemorragia subconjuntival : Presencia de inyeccion ciliar
Secreciones: Mucoides

Adenopatia preauricular: Presente e indolora

Sensacion de arenilla: Moderada

Malo:

Edema Parpebral: de 1 a 3mm

Presencia de inyeccion ciliar

Secreciones: seromucoides

Adenopatia preauricular: Presente y dolorosa
Sensacion de arenilla: Moderada

Dolor intenso

Resultados.

Distribucion de pacientes segun caracteristicas basales y grupos de estudio.

Caracteristica GTO (n=12)GTC (n=8)
Edad (afios)/rango
Media/rango 37/28-47  38/28-51
Sexo
Femenino n (%) 8 (66,66) 5 (62,5)

Caracteristicas raciales n (%)
Piel blanca 3(25,0) 2 (25,0)
Piel no blanca 9 (75,0) 6 (75,0)

GTO, grupo de tratamiento con OLEOZON colirio; GTC, grupo de tratamiento convencional.

Las variables sociodemogréficas edad, sexo y caracteristicas raciales eran muy similares en
ambos grupos.
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Distribucion de pacientes segun caracteristicas clinicas basales de la enfermedad y
grupos de estudio.

Caracteristica n (%) GTO (n=12)GTC (n=8)
Dolor 8(66,7) @ 4(50,0)

100,0) 8 (100,0)

Reaccion folicular 75,0) @ 4(50,0)

Sensacion de arenilla 2(100,0) 8 (100,0)
Hiperemia conjuntival 2(100,0) 8(100,0)
Secrecion conjuntival 2(100,0) 8(100,0)
Edema parpebral 2(100,0) 8(100,0)
Fotofobia (16,7) = 3(37,5)
Adenopatia preauricular (66,7) @ 5(62,5)

(

(

2
8
Hemorragia subconjuntival 12
9

GTO, grupo de tratamiento con OLEOZON; GTC, grupo de tratamiento convencional.

Las caracteristicas clinicas basales de ambos grupos eran similares, con valores discretamente
superiores en el grupo de tratamiento con OLEOZON colirio, a excepcion de la fotofobia.

Distribucion de pacientes segun valoracion clinica a las 72 horas y grupos de estudio

Caracteristica n (%) GTO (n=12)GTC (n=8)

Dolor 0 3(37,5)
Sensacién de arenilla 2(16,7) 4 (50,00)
Hiperemia conjuntival 1(8,3) 3(37,5)
Secrecion conjuntival 0 3 (37,50) |
Edema parpebral 2(16,7) 4 (50,0)
Fotofobia 0 2(25,0)
Adenopatia preauricular 0 4 (50,0)
Hemorragia subconjuntival 8 (6,6 ) 6(7,5)
Reaccion folicular 0 2(25,0)

GTO, grupo de tratamiento con OLEOZON colirio; GTC, grupo de tratamiento convencional.

La valoracion clinica a las 72 horas de tratamiento en ambos grupos arrojo los siguientes
resultados. En general, la evolucion de todos los sintomas y signos de ambos grupos fueron
muy satisfactorio, siendo mas rapida en los casos tratados con OLEOZON, observando
teniendo en cuenta los criterios de mejor como lo mas llamativo la desaparicién o mejoria de
la sensacion de arenilla (100/16,7%), de la secrecion conjuntival (100/0%), la hemorragia
conjuntival (100,0/6,6%) y edema parpebral de (100/ 16,7%).
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Distribucion de pacientes segun valoracioén clinica y grupos de estudio a los 7 dias.

Caracteristica n (%) GTO (n=12) GTC (n=8)
Dolor 0 3 (37,5)
Sensacion de arenilla 0 4 (50,00)
Hiperemia conjuntival 0 3 (37,50)
Secrecion conjuntival 0 3 (37,50)
Edema palpebral 0 4 (50,00)
Fotofobia 0 3 (37,50)
Adenopatia preauricular 0 4 (50,00)
Hemorragia

subconjuntival 2(16,66) 3(37.9)
Reaccion folicular 0 0

GTO, grupo de tratamiento con OLEOZON colirio; GTC, grupo de tratamiento convencional

Finalmente se realiza la valoracion clinica a los 7 dias de tratamiento en ambos grupos. En
general, la evolucién de todos los sintomas y signos fue mas rapida en los casos tratados con
OLEOZON colirio. Con respecto a la hemorragia subconjuntival no existieron diferencias
significativas pues como conocemos la desaparicién total de la misma toma un tiempo
discretamente prolongado de (10 a 15 dias).

Distribucion de pacientes segun respuesta al tratamiento y grupos de estudio.

Respuesta n (%) GTO(n=12) GTC (n=8)

72 h 7 dias 72 h 7 dias
Significativa 10 (83,33) 2 (16,66) - -
Buena 2(16,66) - - 6 (62,5)
Regular - - - 3 (37,5)
Mala - - - -

GTO, grupo de tratamiento con OLEOZON; GTC, grupo de tratamiento convencional

La respuesta terapéutica fue mas rapida en el grupo de tratamiento con OLEOZON colirio
(83,33%). Alas 72 horas de iniciado el tratamiento, ningun caso se considerd con evaluacion
regular 6 mala, teniendo una recuperacién efectiva sin complicaciones a los 4 dias. En el grupo
control 5 pacientes tuvieron una respuesta buena al tratamiento a los 5 dias y 3 pacientes
respuesta regular debido a una queratitis subepitelial transitoria como complicacién cuya
evolucion se prolongd 7 dias mas.
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Efectos adversos.

Se considero el escozor cuando se aplicaban ambos tratamientos, siendo este mas acentuado
cuando se utilizaba el aceite ozonizado.

Lo anterior se debe a que el pH de los colirios es cercanos al pH lagrimal (7,45), mientras
que el del aceite ozonizado es ~5. También debido a su caracter oleoso permanece mas en
contacto con la superficie ocular inflamada.

Vision borrosa aproximadamente una hora en aquellos pacientes tratados con Oleozon debido
a la presencia de la pelicula oleosa en la superficie corneal.

Mecanismos de accidén germicida.

El OLEOZON puede atacar grupos sulfhidrilos de hongos y bacterias. Estos grupos
sulfhidrilos se encuentran unidos a proteinas, los cuales cuando son atacados por los
productos del OLEOZON se oxidan, danandose la estructura de la proteina ocurriendo
su posterior degradacién. Si esta proteina se encuentra unida al ADN del agente
biolégico (bacteria, hongo o virus), este sufre dafio, el cual puede ser irreversible.
Ademas, si esta proteina es una enzima vital del germen (hongo, bacteria o virus) se
afecta el ciclo de vida del agente biolégico y su crecimiento, quedando inhibido o
muerto.28-35

Por otra parte, se conoce que el OLEOZON provoca toxicidad sobre el agente bioldgico,
oxidando componentes de membrana, modificando la estructura molecular del receptor
por lo que no puede reconocer ala célula a la cual va a parasitar. Ha sido ampliamente
publicado que en caso de los virus, que los productos del OLEOZON (acidos, aldehidos,
hidroperéxido, ozoénidos) atacan a la N-acetil glicosamida, molécula por la cual varios
virus se anclan a la célula, por lo que el virus no puede anclarse a la célula y la
inhibe.28-35

De forma general los aceites vegetales ozonizados tienen efectos in vitro ya estudiados
y publicados que aportan un posible mecanismo germicida directo, sobre agentes
biolégico (hongos, virus, bacterias) estos son:36-38

1-Oxidacion directa de biomoleculas presentes en membranas, capside, etc.
2-Degradacion del ADN (bacteriano, fungico y posiblemente viral).

3- Ataque directo a grupos sulfhidrilos presentes en proteinas de membranas, asociadas
al ADN, o formadoras de canales de sodio y/o potasio.

4- Los compuestos presentes en los aceites ozonizados provocan un ambiente de
estrés oxidativas para los agentes bioldgicos (virus, bacterias, protozoo, hongos) .Dicho
ambiente no es soportado por estos agentes ya que los mismos no cuentan con una
capacidad antioxidante, por lo que se inhiben deteniéndose su crecimiento y a veces
mueren.
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Conclusiones.

Debido al gran caracter germicida del OLEOZON colirio se logré una evolucion mas rapida
hacia la curacion en los pacientes agejados de la conjuntivitis Hemorragica Epidémica

comparado con el Grupo control.
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Resumen

Las primeras evidencias sobre el uso clinico de los aceites ozonizados aparecen en
la literatura cientifica desde 1859. Para la realizacion de este trabajo se tuvieron en
cuenta los aspectos generales y las principales aplicaciones clinicas de los aceites
ozonizados que aparecen en las base de datos entre 1859 y 2011. Los productos de
la oxidacién que se generan tras la reaccion del ozono con los acidos grasos y otros
sustratos, forman compuestos con actividad germicida, inmuno-estimulante y
reparadora de tejidos. Su estabilidad y beneficios bioldgicos posibilitan su uso en
multiples patologias, lo cual esta avalado por estudios preclinicos y clinicos. Los
preparados de aceite de girasol y oliva son los mas utilizados y la via de administracion
mas comun es la topica, aunque hay evidencias de sus efectos positivos por via oral.
Es necesario continuar con el trabajo investigativo con estos preparados para un mejor
conocimiento de sus mecanismos de accion y para ampliar y fundamentar el espectro
de aplicaciones en el campo de la medicina.
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Abstract

Early evidence on the clinical use of ozonated oils first appear in scientific literature in
1859. This paper reviews the general and main clinical applications of ozonated oils
that have appeared in scientific literature between 1859-2011. The oxidation products
generated after the reaction of ozone with fatty acids and other substrates can acts as
a germicide, immune stimulantand tissue restoration agent. The biological activities
and stability of the ozonated oilsallows the development of standard formulations that
deliver the benefits of ozone, supported by pre-clinical and clinical studies.The main
clinical studies that support the use of ozonized oils apply ozonizedsunflower oil
orozonizedolive oil in different clinical conditions. The applications are essentially for
external use, however there is evidence of immune-stimulating and repaireffects when
used orally. A deep study of the biological effects of various formulations already on
the market will support the scientific basis of the use of ozonized oil in different
pathologies.
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1. Introduccion.

En la actualidad el manejo de las infecciones es en extremo complejo. El fendmeno de la
resistencia a los antibidticos es cada vez mas frecuente asi como la aceleracién de la gravedad
de lasinfecciones en pacientes inmucomprometidos.' La prevalencia de las infecciones a nivel
mundial es alta: lesiones traumaticas, heridas infectadas, Ulceras, escaras, lesiones herpéticas,
infecciones por hongos, picaduras de insectos y otras escapan al control de los antibidticos
convencionales. En este escenario inciden factores relacionados con la resistencia microbiana
y con elementos sociales.?El 0zono, las aguas y aceites ozonizados tienen un amplio espectro
germicida pero permanece desconocido para una gran parte de los sistemas de salud.

El ozono tiene un poder germicida muy elevado, su gran desventaja es que es sumamente
inestable, por lo cual debe ser generado practicamente antes de ser utilizado. Sin embargo,
una reaccién controlada del ozono con acidos grasos produce derivados oxidados con una
elevada actividad germicida que pueden ser estabilizados por un periodo de hasta 2-3 afnos.
Los aceites ozonizados encuentran multiples aplicaciones en infecciones de la piel, diversos tipos
de dermatitis, infecciones vaginales y procesos infecciosos estomatoldgicos, entre otros.>®Incluso
han sido utilizados en el tratamiento de radiodermatitis secundarias a la radioterapia del
cancer.’

El presente trabajo tuvo como objetivo realizar una actualizaciéon bibliografica sobre los
aspectos generales y los principales resultados clinicos referidos al uso de aceites
ozonizados.La busqueda y localizacién de la informacion, incluyé una revision de articulos
cientificos en la Base de Datos MedLine/PubMed, entre los afios 1859-2011, los textos
especializados en el tema®' y la base de datos del ISCO3,"para lo cual se utilizaron en lo
fundamental los descriptores siguientes: aceites ozonizados, ozonidos, terpenos ozonizados
yozonizacion. Se localizaron las fuentes de informacion primaria (articulos originales) en inglés,
espanol e italiano. La busqueda bibliografica incluyé articulos cientificos de revisién,de
resultados experimentales y presentaciones en eventos cientificos.

2. Desarrollo.
2.1. Formacién de derivados de la ozonizacién de acidos grasos

La reaccion de ozonizacion de los aceites vegetales se basa en el burbujeo con ozono de
estos sustratos bajo condiciones de reaccion controladas. Durante esta reaccion se forman
diferentes sustancias como: lipoperéxidos, ozénidos, aldehidos, cetonas entre otras.'? Los
acidos grasos presentes en los aceites vegetales desde el punto de vista quimico son acidos
carboxilicos con una cadena alifatica que puede ser monoinsaturada o tener varias
insaturaciones (acidos grasos poli-insaturados AGPI).

Los AGPI son los mas susceptibles a la oxidacién. Para su nomenclatura se han establecido

diferentes reglas, se denomina el carbono del grupo acido carbono A, y el carbono terminal
del grupo CH3, carbono w. Al numerar los carbonos que participan en el doble enlace, solo se
hace referencia al que posee la numeracion menor, a ese numero se le suele anteponer la

letra A que indica la presencia de una insaturacion. Los dobles enlaces también se pueden
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especificar por su localizacion a partir del carbono donde se ubica el primer doble enlace, pero
a partir del -CH3 (carbono w) (Fig.1). Los AGPI se pueden clasificar en 3 series, si se toma en
cuenta que los dobles enlaces adicionales se adicionan solo entre el atomo de carbono donde
se localiza el primer doble enlace (a partir del carbono w) y el carbono del grupo —CO2H, por
ello las series son w3, W6 y w9.La composicion de los acidos grasos es en general variable
(Tabla 1), dentro de estos compuestos los insaturados son los que reaccionan mas facilmente
con el ozono para rendir los productos de oxidacion que constituyen los principios activos.

Fig. 1
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Ejemplo de nomenclatura de los 4cidos grasos poli-insaturados: Acido linoleico

Los ozdnidos se forman mediante reacciones de adicion del ozono frente a compuestos
insaturados en general. Su descomposicion es rapida para formar aldehidos, cetonas vy
peroxidos.'Los lipo-peréxidos se forman esencialmente a partir de los AGPI y un radical de
alta reactividad. En la fase de iniciacion un radical como el hidroxilo extrae un atomo de
hidrégeno de un acido graso insaturado para producir el radical lipidico, el cual se reorganiza
y forma un dieno conjugado que en su reaccién con el O2 da lugar al radical peroxilo, con
suficiente reactividad como para atacar otro lipido y conducir a la propagacion de la
peroxidacion lipidica. En la fase de terminacion y en presencia de hierro se producen aldehidos
y otros compuestos (Fig.2).Ademas de perdxidos simples se pueden formar formaldehido'?,
peroxidos complejos (Fig. 3), di-peréxidos y poli-peréxidos,™ la pérdida de la insaturacién de
los lipidos se correlaciona con un incremento de la viscosidad del aceite durante la reaccion.'

Fig. 2
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Reaccion simplificada de formacion de lipo-perdxidos a partir de un lipido insaturado y el ozono.

124



Fig. 3
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Representacion esquematica de diferentes estructuras quimicas que se forman durante la reaccion del ozono con
los acidos grasos insaturados. Los ozonidos primarios son inestables, se reorganizan para dar lugar a los ozonidos
secundarios, conocidos también como ozonidos de Criegee (Modificado de Travagli et al. 2010).4°

Las proporciones de uno u otro producto de la reaccién depende de numerosos factores.
Cuando estos aceites se producen de manera industrial es necesario controlar diversas
variables, tales como: tipo de generador de ozono (forma, materiales con que se construye,
tipo de burbujeador, tipo de agitador, entre otros) y condiciones de reacciéon (tiempo de
reaccion, presencia de agua o catalizadores, temperatura, flujo y concentracion de ozono,
velocidad de agitacién, entre otros). El uso de una fuente de oxigeno de alta calidad y
concentracion es de gran importancia, la generacién de ozono a partir de aire (con un elevado
contenido en nitrégeno) puede llevar a la generacién de derivados nitrogenados potencialmente
téxicos. De igual manera el control de la calidad del aceite durante el proceso productivo y la
del producto final, mediante ensayos fisico quimicos es de gran importancia para lograr un
producto de calidad farmacéutica.

Existen diversas patentes que emplean como sustrato de la ozonizacién desde aceites
vegetales (ej. oliva, girasol, coco, cacao, aguacate, almendra, palma, sésamo, jojoba entre
otros), aceites esenciales 0 sus componentes (geraniol, linalol, canfeno, farnesol, entre otros)
y aceite de higado de animales."®En principio un sustrato con un mayor numero de
instauraciones es mas susceptible a reaccionar con el ozono.Por ejemplo el aceite de girasol
con predominio en su composicion de acidos grasos con doble instauracion sera mas reactivo
que el aceite de oliva con predominio de acidos grasos mono insaturados (Tabla. 1). Estos
dos ultimos aceites son los mas empleados, en este caso el criterio de seleccion se basa en
que son los que tienen un mayor numero de estudios que soportan sus aplicaciones medicas.
Un estudio que comparé ambos aceites encontrd similar espectroantimicrobiano entre ellos,
con la Unica excepcion fue la actividad antimicrobiana frente a Pseudomona aeruginosa, donde
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a bajo indice de perdéxido el aceite de girasol fue mas efectivo, mientras que a levado indice
de peroxido sucedio lo contrario.'”

2.2. Métodos de preparacion de los aceites ozonizados

Aun cuando lo ideal resulta preparar los aceites ozonizados a nivel industrial, bajo parametros
optimizados, se pueden obtener para uso clinico pequenas cantidades de aceites siguiendo
normas relativamente simples. Se ozonizan bien los aceites refinados de girasol, oliva, maiz y
otros. La ozonizacién se lleva a cabo bajo diferentes concentraciones y tiempos de burbujeo
en dependencia de la aplicacion que se le pretende dar al aceite. Por ejemplo:

-para la aplicacion interna (administracion por via oral), se parte de 100 mL de aceite que
se burbujea con una concentracion de ozono de 20 pg/mL, por 10 min, o a una
concentracion mayor 40 ug/mL por 5 min.

-para la aplicaciéon externa, se parte de 100 mL de aceite y se burbujea con una
concentracion de ozono de 20-24 ug/mL por 15 min o a una concentracion de 40-50 pg/mL
por 8 min."®

El aceite ozonizado se debe almacenar en un recipiente de vidrio ambar. Su estabilidad
depende de la temperatura de almacenamiento. Segun datos recientes, el aceite ozonizado
conserva su actividad a temperatura ambiente durante 3 meses y en refrigeracién (4-8 °C)
durante 2 afos.19 Existen diferentes generadores de ozono médico que prevén la posibilidad
de ozonizar aceite mediante dispositivos adjuntos. Por los problemas de estabilidad, para uso
ambulatorio es preferible disponer de aceite recién elaborado.

Por otra parte los métodos de preparacion industriales emplean reactores elaborados con
materiales resistentes al ozono (p.ej., acero inoxidable o vidrio) y tuberias de silicona. Los
reactores varian es su forma, disefio de los burbujeadores, paletas de agitacion y sistemas de
control de la temperatura de reaccion entre otros.

2.3. Estabilidad de los aceites vegetales ozonizados

El desarrollo de métodos y estrategias para preservar los aceites vegetales ozonizados y por
tanto oxidados, ha sido una tarea ardua. En general los aceites oxidados contindan rutas de
descomposicion muy dificiles de detener. El resultado de la oxidacién de los aceites es el
desarrollo de una rancidez (término utilizado para describir la oxidacién de las grasas)
acompanada de sabor y olores desagradables, ademas del cambio en las propiedades fisicas
(p-€j. incremento de la viscosidad). Aunque el deterioro de los aceites puede provenir de otras
causas distintas a la oxidacion como la accién de enzimas o microorganismos, la oxidacion
es, la causa mas importante desde el punto de vista practico. La luz, el calor y ciertas
impurezas, tales como el agua y los metales, aceleran ese proceso. Se conoce que los
peréxidos son los compuestos de descomposicion primaria de la oxidacién de las grasas y
aceites. En la reaccién secundaria, los productos de descomposicion que resultan de la
oxidacion son los peréxidos, aldehidos, acidos, entre otros.'®
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La reaccion entre un aceite vegetal y el ozono es una reaccién de oxidacioén en la que se
forman compuestos peroxidicos que elevan considerablemente el indice de perdxido del aceite
tratado y por ende favorecen sus procesos de oxidacion y degradacion posterior. Las
reacciones que ocurren después de la reaccion de ozonizacién, en las etapas de
almacenamiento y preparacion de formulaciones, son tan complejas que es imposible
desarrollarlas al detalle por lo que solo mencionaremos las tres mas importantes: formacion
de acidos, des-polimerizacion y auto-transformacién de los derivados de hidroperéxidos.

Durante la ozonizacion de estos aceites y después durante el almacenamiento del producto,
se observa la formacién de acidos libres tanto volatiles como no volatiles, en pequefias
cantidades. Esto demuestra que tiene lugar la oxidacion de una parte de los aldehidos con el
ozono y el oxigeno molecular a un estado de oxidacion superior, correspondiente a los acidos
grasos y una auto-oxidacion de los hidroxil-hidroperéxidos. 1018

Asimismo, durante el almacenamiento del aceite vegetal ozonizado se observa una ligera
disminucion de la viscosidad, como consecuencia de la des—polimerizacion de los poli-
peroxidos que se forman durante el proceso. Los compuestos formados entre el 6xido de
carbonilo y el compuesto prético en el medio reaccionante, son capaces de auto-
descomponerse, quedando el aldehido y el hidroperéxido en equilibrio dinamico."°

Estas reacciones en su conjunto provocan que los aceites vegetales ozonizados durante su
almacenamiento modifiquen sus propiedades quimicas, fisicas y microbiologicas. Por todos
estos factores, el conocimiento sobre la estabilidad de los aceites vegetales ozonizados
constituye una premisa fundamental para preestablecer su tiempo de vida util con buenas
condiciones de calidad y por tanto desarrollar formulaciones aptas para su comercializacion a
gran escala.®

2.4. Indicadores de calidad del aceite ozonizado

Los aceites ozonizados destinados a uso médico deben ser preparados segun las buenas
practicas de fabricacion que regularmente sigue la industria farmacéutica. Lo cual implica entre
otros elementos el uso de materias primas de partida de alta calidad y el control de indicadores
de calidad durante el proceso productivo. Este ultimo debe hacerse fijando parametros de
reaccion estables con la finalidad de obtener siempre un producto final de calidad homogénea.

El control de calidad de los componentes activos de los aceites ozonizados debe comprender
estudios quimicos, fisicos, bioldégicos y microbioldgicos. Los estudios quimico/fisicos deben
garantizar la estabilidad y homogeneidad del principio activo. Por otra parte, las propiedades
que se le atribuyan al aceite deben ser demostradas por estudios pre-clinicos y clinicos, al
igual que la ausencia de toxicidad.

Desde el punto de vista quimico la valoracion del contenido de lipoperéxidos y aldehidos, el
indice de yodo, el indice de saponificacion se encuentran entre los elementos fundamentales
a valorar. Desde el punto de vista fisico se debe tener en consideracion el indice de acidez, la
densidad y la viscosidad. Estos ensayos deben ser realizados por métodos estandares,
reconocidos por las farmacopeas y deben hacerse de manera progresiva con vistas a
garantizar la estabilidad de los preparados.’
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2.5. El mecanismo de accion de los aceites ozonizados

El mecanismo de accién exacto sobre la actividad biolégica de los aceites ozonizados es aun
desconocido. Sin embargo existes varias hipétesis que intentan explicarlo. Una de ellas plantea
que es probable que los triozonidos estables al entrar en contacto con los exudados de las
heridas que se encuentran a una temperatura de aproximadamente 37°C, se descompongan
y generen ozono, este ozono formaria peroxido de hidréogeno y lipoperdxidos que serian los
responsables de los efectos regenerativos y desinfectantes.®Se plantea que la liberacion lenta
de ozono en las heridas favorece el proceso de cicatrizacion, no solo por la desinfeccion local
sino también por favorecer a nivel local la liberacién de citocinas con efectos reparadores.52°

Con relacion a los efectos antimicrobianos, se ha demostrado que no solo los ozonidos son
responsables de estos efectos, sino también otros componentes de los aceites.'® Cuando se
pone en contacto el aceite ozonizado con un microorganismo se pueden aprecias severas
afectaciones en su citoplasma.* Ademas de originar una reduccioén en el contenido de acidos
nucleicos que se corresponde con una reduccion de la actividad lipasa, amilasa, keratinasa y
ureasa.?'

En sintesis, los mecanismos antimicrobianos y cicatrizantes de los aceites ozonizados pudieran
responder a:

1) Oxidacion directa: la liberacién de ozono, trioxolanos y lipoperéxidos pudiera destruir
directamente los microorganismos mediante su oxidacion.*

2) Citotoxicidad: compuestos como trixolanos, lipoperdxidos y aldehidos, son citotdxicos
para los microorganismos y pueden inactivar rutas enzimaticas claves para su
supervivencia.?!

3) Liberacion de factores de crecimiento: Diversos componentes de los aceites ozonizados
pueden liberar factores de crecimiento como PDGF, TGF- y VEGF que pueden incidir en
la remodelacién tisular.?2

4) Pre-condicionamiento oxidativo: la oxidacion local de los tejidos por los componentes
de los aceites ozonizados pueden estimular mecanismos antioxidantes endégenos23,24 y
promover la reparacion de los tejidos.?®

2.6. Aplicaciones médicas de los aceites ozonizados

Existen reportes del uso médico de los aceites ozonizados (en particular de aceites de coco,
girasol e higado) desde 1859.26 Mientras que el uso de grasas y aceites ozonizados como
cosméticos tiene sus antecedentes en Francia alrededor del afio 1950. Las cremas preparadas
con ellos eran aplicados sobre la piel para explotar las propiedades estimulantes,
descongestionantes y regenerantes de la epidermis (WO0137829 A1).2” Una vez reconocidas
las propiedades germicidas de este tipo de preparados, comenzaron a aplicarse en numerosas
patologias de origen microbiano y trastornos post operatorios (US984722,2¢ US5270344,2°
US5364879,%0 US2356062,%" US3504038% ulceras gastricas, WO0137829 A1),%” infecciones
intestinales US5364879,%° giardiasis WO0137829 A1,2” tynea pedis, herpes genital,
Helicobacter pylori hemorroides y escaras.°
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Las formulaciones a base de aceites ozonizados han demostrado ser muy eficientes en el
tratamiento de areas mucosas o cutaneas infectadas. Existen numerosos farmacos o
cosméticos en el mercado que utilizan como principio activo los aceites ozonizados. Por
ejemplo: Oxaktiv® (Pharmoxid Arznei GmbH & KG, Alemania), OleoForte® (NaturOzone,
Espafa), Ozonia 10® (Innovares, Italia), OzoneBella® (Econika, Rusia), (OleoSan®, Medinat
srl., Italia), Oxizon® (Ozon Yagi Kremi, Turkia), Bi-ono® (Enterprise Pharma srl. Italia). EI mas
estudiado desde el punto de vista clinico es el aceite de girasol ozonizado producido en Cuba
bajo la marca comercial Oleozon®. Algunos ejemplos de las aplicaciones clinicas de los aceites
ozonizados soportadas por estudios publicados se describen a continuacion.

2.6.1. Estudios preclinicos

Un estudio evaluo el efecto terapéutico del aceite de oliva ozonizado sobre el proceso de
cicatrizacién de heridas en un modelo de conejillos de indias. A los animales se les provoco
una herida experimental de 6 mm. El estudio utilizé como control aceite de oliva no ozonizado
y otro grupo sin tratamiento. En los animales tratados con el aceite ozonizado se produjo una
reduccion significativa del area de la herida después de los 5y 7 dias de tratamiento. Por otra
parte, los estudios histolégicos evidenciaron una mayor formacion de fibras de colageno y un
elevado numero de fibroblastos en los animales tratados con el aceite ozonizado a los 7 d.
Los estudios inmuno-histoquimicos demostraron una sobre expresion de el factor de
crecimiento derivado de las plaquetas (PDGF), factor transformante de fibroblastos beta (TGF-
B) y factor de crecimiento vascular (VEGF), pero no para el factor de crecimiento de fibroblastos
en el grupo tratado con aceite ozonizado a los 7 d.?? Este estudio hace evidente que en la
aceleracion del proceso de cicatrizacién inducida por el aceite ozonizado, estan involucrados
los factores de crecimiento.

Una parte importante del mecanismo de acciéon de los aceites se basa en su actividad
antimicrobiana, su espectro antimicrobiano es variable y dependiente de la concentracién de
hidroperéxidos, pero no es un efecto lineal. Por ejemplo, un estudio que analizé la actividad
antifungica de aceites ozonizados con indices de peroxidos entre 500 a 800 mmol/kg identifico
el aceite con indice de peréxido de 650 mmol/kg como el que presenté una mejor actividad
antimicrobiana.?' EI mismo fenémeno de efectividad a dosis medias se verifico en un estudio
en ratones, relacionado con la valoracion de la velocidad de cicatrizacion tras la aplicacion de
aceite de sésamo ozonizado. En este caso aceites con indices de perdoxidos <1000 o >3000
retardaron el proceso de cicatrizacion, mientras que este se vio favorecido por el que
presentaba un indice de peréxido de alrededor de 1500.2°

Se ha demostrado también que el Sataphylococus aureus es una de las cepas mas sensibles,
mientras que la Pseudomona aeruginosa muestra una sensibilidad menor.'® Una caracteristica
importante de estos aceites es su amplio espectro antimicrobiano, por lo cual son adecuados
en el tratamiento de infecciones mixtas, como es el caso de la ulcera del pie diabético
neuroinfecioso.3*Se han encontrado efectos beneficiosos en general cuando se ha aplicado a
cepas resistentes de Staphylococcus epidermis, Stafilococcus aureus, y también frente a
hongos de los géneros Trichophyton, Epidermophyton y Microsporum, levaduras como la
Candida albicans y protozoos como la Giardia lamblia.®>?'3* Sin dudas la actividad
antimicrobiana es transcendental como parte del mecanismo de los aceites en la cicatrizacion
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Las aplicaciones médicas de los aceites ozonizados, actualizacion

de heridas, pero no parecen ser los Unicos mecanismos involucrados. La liberacion de factores
de crecimiento,??3® |la activacion de mecanismos antioxidantes locales,?*?* y la activacion de
otros mecanismos de reparacion de los tejidos?® parecen ser parte de su modo de actuar (Fig.
4).

Fig.4
I. Fase Inflamatoria
De 2-5 dias
Hemostasis é Aceite Ozonizado
Vasoconstriccion Liberacion de
. factores de
Agregacion Plaquetas “ PP crecimiento
T Efecto antimicrobiano
Coagulo de Tromboplastina ~___.{--"~ Activacion de
mecanismos

Inflamacion
antioxidantes locales

Promocion de la
clcatrizacion local

Vasodilatacion

4"

Fagocitosis !
v
IL Fase Prélﬂ'ﬂfaﬂﬂ Ill. Fase de remodelacién
2 dias a 3 semanas De 3 semanas a 2 afios
Granulacién

Se forma nuevo colagenoque
aumenta la resistencia a la
traccionde las heridas

Los fibroblastos producen colageno
Relleno de defectos y angiogénesis
Contraccion

Unificacion de los bordes de la lesion

Epitelizacion
Paso de células a la zona humeda de la lesion

Movimiento celular 3 cm en todas direcciones

Mecanismo probable mediante el cual los aceites ozonizados participan en el proceso de cicatrizacion.

2.6.2. Estudios clinicos
Estomatologia

Estudio del efecto del aceite de girasol ozonizado (Oleozon®) en la periodontitis. Este estudio
clinico de fase lll a simple-ciego se realizé en 84 pacientes mayores de 35 afios de ambos
géneros. El grupo tratado (42 pacientes) fue tratado tépicamente con el aceite y el grupo control
con igual numero de pacientes se tratd con la terapia convencional (clorhexidina 0,2 %). La
evolucién de los pacientes se siguido por 9 meses y se evaluaron indicadores clinicos,
radiograficos y microbioldgicos. Al final del estudio un 98 % de los pacientes tratados con aceite
ozonizado evolucion6 de manera satisfactoria frente al 78 % de los tratados con la terapia
convencional.036

Los efectos del aceite de girasol ozonizado en la alveolitis se describen en un estudio

comparativo del uso de aceite de girasol ozonizado Oleozon®vs. Alvogil® (iodo)como unico
tratamiento por via tépica mas un antibidtico por via oral. El grupo en estudio estuvo
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conformado por 100 pacientes adultos, que se distribuyeron al azar en dos grupos de 50
integrantes cada uno. La evolucién se siguié cada 72 h por personal médico. El criterio de
curacién seguido fue la disminucion o desaparicion del dolor y la formacion de tejido de
cicatrizacion. Se alcanzo la cicatrizacion en el 43 % de los pacientes tratados con el aceite
ozonizado y en el 41 % de los tratados con iodo, sin diferencias significativas entre los grupos.
No obstante el proceso de cicatrizacion fue mas rapido en los pacientes tratados con el aceite
ozonizado y requirieron solo de 2 a 3 visitas médicas mientras que los pacientes tratados con
iodo requirieron de 4 a 6.36

Otro estudio refiere el tratamiento de la gingivitis con ulceras necrosante aplicando aceite de
girasol ozonizado. En este estudio clinico fase Ill con asignacién aleatoria, un grupo de 48
pacientes afectado de esta patologia fueron agrupados de manera aleatoria a 2 grupos. El
grupo tratado (24 pacientes) recibieron la aplicacion local tres veces al dia del aceite ozonizado
sobre la lesién por 7 d. El grupo control (24 pacientes) fueron tratados con la terapia
convencional (enjuagues con una solucion de perborato de sodio), tres veces al dia por 7d.
Los pacientes se evaluaron a los 3 y 7 dias de iniciado el tratamiento. EI 75 % de los pacientes
tratados con aceite de girasol ozonizado sanaron, en contraste en el grupo control el éxito fue
solo en el 29,2 % con diferencias significativas (p <0,01) con respecto al grupo tratado con
aceite ozonizado.?®

La aplicacién de aceite ozonizado en el tratamiento de conductos radiculares infectados ha
sido también objeto de investigacion. En este estudio participaron 200 pacientes adultos que
presentaban fistulas mono-radiculares en los dientes o areas refractarias radiollcidas. Los
pacientes fueron distribuidos al azar en dos grupos de 100 pacientes cada uno. A los pacientes
del grupo tratado con aceite ozonizado se le introdujo dentro de la cavidad una mota de
algodén impregnada en el aceite. Los pacientes del grupo control se trataron con el agente
bactericida Cresophen® (Dexametasona, P-Clorofenol, Timol). La evolucion de ambos grupos
se siguio cada 48 h con mediciones radiolégicas y clinicas, al principio y al final del tratamiento.
La mejoria del grupo tratado con el aceite ozonizado (91 %) fue significativamente (p<0,01)
superior a la alcanzada en el grupo control (55 %).3¢

Ademas de los efectos germicidas de los aceite que pueden explicar los efectos clinicos
anteriormente descritos, en el caso del uso en estomatologia, se ha demostrado en modelos
experimentales que su aplicacion tépica puede tener efectos benéficos sobre la densidad ésea
y en la calidad de la osteo integracién en torno a un implante dental.?”

En el tratamiento de la gingivo-estomatitis se estudio un grupo de 100 nifios entre 0 y 15 afios
afectados de gingivo-estomatitis aftosa. La principales manifestaciones de la enfermedad eran:
fiebre, anorexia, salivacion, dolor, entre otros. El grupo bajo estudio (60 pacientes) se trataron
con aplicaciones locales de aceite de girasol ozonizado y los pacientes del grupo control con
la terapia convencional (yodoxuridina, hibitane o boroglicerina). Entre los dias 3 a 7 de
tratamiento el 75 % de los pacientes tratados con aceite ozonizado y el 6 % de los pacientes
del grupo control habian sanado con diferencias significativas de p<0,001 entre los grupos.3®

La efectividad del aceite de oliva ozonizado en la gingivoestomatis herpética fue referida desde
1950.38 Posteriormente un estudio en el cual participaron 113 pacientes con antecedentes de
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gingivoestomatitis herpética fueron tratados diariamente con aceite de girasol ozonizado. En
un 76,9 % de los pacientes los sintomas desaparecieron tras 3 d de tratamiento. El
microorganismo oportunista mas frecuente aislado de las lesiones fue Staphylococcus
aureus."%% Otro estudio que involucro 2596 pacientes demostré una efectividad de un 92,7 %
con un 0,3% de efectos colaterales.

Dermatologia

El efecto del aceite de girasol ozonizado también fue estudiado en el tratamiento del impétigo
(causado fundamentalmente por bacterias de los géneros estreptococos y estafilococos). Un
estudio clinico de fase lll realizado en 136 nifios con edades entre 0 a 14 afios demostro la
eficacia de aceite de girasol ozonizado en el 92,9 % de los casos, sin diferencias significativas
con respecto a la eficacia del grupo tomado como control al cual se le aplicé mupirocina y en
el que se alcanz6 un 100% de respuesta satisfactoria. En ambos grupos los tratamientos se
aplicaron 3 veces al dia y la variable principal fue la respuesta clinica.'’® Un andlisis costo
eficacia demostré que el tratamiento con aceite ozonizado redujo los costos del tratamiento
en un 30%.%°

En el mecanismo infectivo que origina la tinea pedis intervienen hongos del género
Trichophyton, Epidermophyton y Microsporum. Un estudio de fase Ill en 200 pacientes que
padecian tinea pedis involucré a 100 pacientes que fueron tratados con aceite de girasol
ozonizado y 100 tratados con la terapia convencional (ketoconazol 2 %), la aplicacién se realizo
dos veces al dia por seis semanas. La efectividad se siguié mediante la observacion de la
desaparicion de la lesién y la negatividad del estudio microbioldgico. La efectividad total fue
de 75 % para el aceite ozonizado y de 81 % para el ketoconazol sin diferencias significativas
entre los grupos. No se observaron eventos adversos durante el estudio, el aceite aventajo en
costos al ketoconazol.®'® Un estudio posterior fase |V con 2596 pacientes corroboré una alta
eficacia del tratamiento (92,7 %) con un bajo porcentaje de efectos adversos (0,3 %).4°

Los aceites ozonizados son muy efectivos en el tratamiento de la onicomicosis. Un estudio
clinico de fase Il comparé la efectividad del aceite de girasol ozonizado con la crema de
ketoconazol en 400 pacientes que padecian de onicomicosis. Los pacientes fueron distribuidos
a los grupos al azar y recibieron 2 veces al dia el tratamiento correspondiente por 3 meses.
Los pacientes fueron considerados curados cuando la ufia recuperd su color, espesor y
crecimiento y lo anterior se correspondiera con un estudio microbiolégico negativo. El
porcentaje de pacientes curados tras el tratamiento con el aceite ozonizado fue de 90,5 %
mientras que en el grupo tratado con ketoconazol fue de 13,5 %. Después de un afio de
seguimiento los pacientes tratados con el aceite ozonizado presentaron un 2,8 % de reinfeccion
mientras que en el grupo tratado con ketoconazol este indicador fue de un 44,4 %. Lo anterior
demostro la absoluta superioridad en cuanto a su efectividad, del aceite ozonizado frente a la
terapia convencional.*'

Las ulceras de los miembro inferiores causadas por la insuficiencia venosa crénica son lesiones
generalmente infectadas por una flora microbiana variable. Los efectos de aceite ozonizado
fueron estudiados en 120 pacientes con este padecimiento, con lesiones de al menos 5 afios
de evolucion que fueron tratados con dieta hiposédica, reposo venoso, farmacos analgésicos
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y cura de la ulcera con cloruro de benzalconio (1/5000) dos veces al dia. Los pacientes se
dividieron en 2 grupos de 60 sujetos cada uno. En el grupo en estudio se aplicd después de la
desinfeccién aceite de girasol ozonizado y en el grupo control una crema con el antibiético
correspondiente a la sensibilidad de las cepas aisladas de la lesion. La mejoria de los sintomas
en el grupo tratado con aceite ozonizado se observo a las 72 h y la aparicion de tejido de
granulacion a los 5 d. La desaparicion de los sintomas y la evolucion de la lesion fue superior
en el grupo tratado con el aceite (95 % a los 15 d) comparado con un 11% en el grupo tratado
con antibiético.°

Otro estudio clinico analizé la evolucion de escaras en 20 pacientes subdivididos en dos grupos
de 10 cada uno. A un grupo se le administré aceite de girasol ozonizado dos veces al dia y al
otro una crema antibiética que correspondié a la sensibilidad del germen detectado en el
antibiograma. La velocidad de cicatrizacién de las lesiones fue superior en los pacientes
tratados con el aceite ozonizado.*

Multiples lesiones con infecciones mixtas también han sido tratada con aceites ozonizados
con gran éxito terapéutico como fistulas y heridas quirtrgicas®, quemaduras?, Ulcera de
decubito,*? necrosis 6sea,*® conjuntivitis, Ulceras cornéales, queratitis, blefaritis,® foliculitis y
escaras.*

Ginecologia

Un estudio en 67 mujeres con infeccidon causada por el virus del papiloma humano (HPV) a
nivel vaginal o en el cérvix, comprendié la aplicacién vaginal de aceite de girasol ozonizado.
El tratamiento se efectud diariamente y se mantuvo por 15 d. Los resultados evaluados
mediante examenes citolégicos demostraron una efectividad de un 94 %.3¢

El Herpes simplex genital también ha sido objeto de experimentacién clinica con el aceite de
girasol ozonizado. Un estudio que abarcé 20 pacientes con este diagnéstico y propensos a
recaidas, se trat6 2 veces al dia durante 9 meses siguiendo un grupo control paralelo que fue
tratado con solucién fisioldgica y locién de zinc. El grupo tratado con aceite ozonizado tuvo
una evolucién satisfactoria en cuanto a su efectividad y reduccion de recaidas.'® Debemos
senalar en este caso que una limitante de este estudio fue el uso de un tratamiento control
inespecifico.

Un estudio a doble ciego en 60 mujeres afectadas de vulvovaginitis por Candida albicans que
se dividieron en 2 grupos (uno tratado con dvulos que contenian como principio activo aceite
de girasol ozonizado y otro grupo con évulos de nistatina). Los tratamientos se mantuvieron
por 10 d y en ambos casos se tratdé también a la pareja sexual. Al final del estudio los resultados
microbioldgicos y clinicos demostraron un 100 % de curacion en los sujetos tratados con 6vulos
de aceite de girasol ozonizado y un 50 % en los del grupo control. No se reportaron efectos
adversos.'® Resultados igualmente satisfactorios se reportaron durante el tratamiento de la
vulvovaginistis causada por Candida, tratada con manteca de cacao ozonizada.*
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Oftalmologia

La queratitis de origen viral (inflamacién de la cérnea) fue tratada con 3 aplicaciones diarias
de aceite de girasol ozonizado hasta la desaparicién de los sintomas. El estudio se llevo a
cabo en 30 pacientes, como control se tomaron los pacientes que eran sometidos a la terapia
convencional (yodoxuridina, homatropina, anti-inflamatorios). La mejoria en los pacientes
tratados con el aceite ozonizado fue evidente a las 48 h y los tiempos de curacion fueron
inferiores a los del grupo control. A los 6 dias de tratamiento se declar6 curado el 70 % de los
pacientes tratados con aceite de girasol ozonizado contra un 11 % de curacion en los tratados
con la terapia convencional. Estas proporciones a los 30 dias fueron de 98 % y 62%
respectivamente.°

3. Otras aplicaciones de los aceites ozonizados.

En el tratamiento de la amigdalitis aguda con aceites ozonizados, un grupo de 15 pacientes
que la padecian fueron tratados diariamente mediante aplicacién en el area orofarinjea. A los
pacientes se les practicé un estudio microbiolégico antes y después del tratamiento. El primer
exudado revel6 la presencia de Streptococcus pyogenes, Haemophylus influenzae, Bordetella
pertussis entre otros. Al final del tratamiento todos los pacientes se curaron, lo cual fue
demostrado desde el punto de vista microbiol6gico.%

Resulta muy interesante un trabajo publicado en 1859 que describe el uso de aceites de girasol,
coco e higado de bacalao en pacientes con diferentes afecciones, fundamentalmente
tuberculosis. Los aceites se preparaban enriqueciéndolos con oxigeno y exponiéndolos a las
radiaciones UV del sol. Eran administrados por via oral de 2 a 3 veces al dia y en general se
observaban buenos resultados clinicos.26Sobre la base de observaciones experimentales y
clinicas recientes se llega a la conclusién de que el aceite ozonizado debe ser considerado
como alternativa de la terapia de quemaduras quimicas del tracto digestivo, y se recomienda
prescribirlo en dosis de 30 mL 3 veces al dia.'84¢

Cuando se administra por via oral el aceite vegetal ozonizado ejerce no sélo accion
antiinflamatoria.En investigaciones en pacientes con diferentes enfermedades infecciosas se
demostré su influencia sobre la correccion inmunolégica en los indicadores de la inmunidad
celular y humoral, tanto en la especifica como en la no especifica. En todos los casos,
independientemente de la patologia infecciosa estudiada la aplicacién de aceite ozonizado
incluida en la terapia base (5 mL dos veces al dia) permitié en breve plazo la normalizacion
del contenido absoluto y porcentual de los linfocitos T, disminuy6 la cantidad de linfocitos B,
incremento la fagocitosis. La aplicaciéon del aceite vegetal ozonizado condujo a la normalizacién
o al incremento de la defensa humoral no especifica, la actividad bactericida y de lisozimas
del suero sanguineo.™

Con estos fines, en el uso oral el aceite se aplica al inicio una dosis de 5 mL, 20-30 min después
de las comidas, probablemente para favorecer su absorcién, 2-4 veces al dia, que se aumenta
paulatinamente hasta 20 mL 2-4 veces al dia.18 En el tratamiento de la giardiasis se emplea
como maximo 1 mL de aceite dos veces al dia, la primera dosis en ayuno y la segunda una
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hora y media después de la ultima comida (con el estbmago vacio, para favorecer su accion
sobre el parasito). Cuando se aplican dos ciclos de 10 d separados por un descanso de 7 dias
la efectividad terapéutica alcanza y un 64.3 %, Un tratamiento continuado por 30 d alcanza
una efectividad del 70%."

La aplicacion tépica de aceite de girasol ozonizado al 30% (indice de perdxido de 700) mas
acido lipoico 0,5 % (Bioperoxoil®) ha demostrado efectos reductores de la concentracién de
acido lactico y una mejoria de la recuperacion de la fatiga muscular causada por la actividad
fisica.4748

4. Recomendaciones para la utilizaciéon de los aceites ozonizados.

Las recomendaciones para la utilizacion de los aceites ozonizados se basa fundamentalmente
en la concentraciéon peroxidos en el aceite (IP, se refiere al indice de perdxidos). Por ejemplo:
Para la administracion oral de aceite ozonizado (en enfermedades del tracto gastrointestinal y
post-cirugias del tracto intestinal) se debe utilizar IP=400.

Para aplicaciones a mas largo plazo (algunas horas) en mucosa vaginal, rectal, nasal, Ulceras
troficas en fase de epitelizacion, cuidados del cuero cabelludo y piel se debe utilizar IP=400-
600.

En heridas, ulceras troficas y quemaduras en fase de clara y franca granulacion se debe utilizar
IP=800.

En psoriasis, enfermedades virales e infestacién por hongos de la piel, se debe utilizar IP=1200.
Para aplicaciones de corto tiempo (1-10 min) de tratamiento en enfermedades de las encias,
virus y hongos de la piel de dificil tratamiento por resistencia, por ejemplo: Queilitis angular,
tricofitosis de la cabeza y otras se debe utilizar IP=2400-2800."8

La medicion del IP requiere técnicas analiticas espectrofotométricas que por lo regular no estan
disponibles en la clinica, es por ello que para saber el IP del aceite que se utiliza es
recomendable el uso de los que se preparan de forma industrial, cuyo IP viene analizado
durante el proceso de control de calidad. Debemos aclarar que un mayor IP no guarda relacion
lineal con la efectividad terapéutica.

5. Estudios toxicolégicos y efectos adversos.

Se han realizado diversos estudios sobre la toxicidad de los aceites ozonizados, en particular
para el aceite de girasol ozonizado se han estudiado a nivel preclinico los estudios de
mutagénesis, genotoxicidad, teratogénesis y los estudios toxicoldgicos basicos. En todos los
casos los indicadores de toxicidad son bajos."® En los estudios clinicos donde se han empleado
estos aceites en general no se reportan efectos colaterales®® o la magnitud de su aparicién es
muy baja (0,3% fundamentalmente:prurito, sensacién de quemadura, eritema y edema).'® Por
la via oral, se ha reportado la presencia de vémitos en un 2,6 % de los pacientes.°
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6. Conclusiones.

El uso clinico de los aceites ozonizados en enfermedades infecciosas presenta numerosas
ventajas con respecto a las terapias convencionales. Abaratamiento de los tratamientos,
efectos similares o superiores a los antibidticos tradicionales, un amplio espectro
antimicrobiano y un bajo indice de eventos adversos son algunas de las ventajas. Los
productos de la oxidacién lipidica que se generan tras la reaccion del ozono con los acidos
grasos Yy otros sustratos, generan compuestos con actividad germicida, inmuno-estimulate y
reparadora de tejidos. La estabilidad de los preparados ozonizados permite el desarrollo de
formulaciones convencionales para su uso clinico. El estudio mas profundo de los efectos
biolégicos de estos preparados reforzara las bases cientificas de su empleo en diferentes
patologias.
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