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			Publisher‘s disclaimer 

			The suggestions provided by the author in this book are not medical recommendations and cannot substitute them. Please see a doctor before administering any of the suggestions in this book. The publisher does not assume any responsibility for any risk that may arise from taking or using the substances referred to by the author. 

			Statement on commercial brands 

			The use of commercial brands, for example, in the description of different magnesium peroxide mixtures, does not imply that they can be freely used beyond that stated in this book.

		

		
			Foreword

			“I would like to end on this final point: with this brief presentation, I hope I have managed to demonstrate that, using the simple and long-known substance that is hydrogen peroxide, it is still possible today to find valuable and completely new therapeutic applications that represent significant progress in our treatments.”

			Fritz Hauschild (1908-1974), director of the Institute of Pharmacology and Toxicology of Leipzig University, in the opening speech of the ‘Symposium on Hydrogen Peroxide’ on 10 March 1967 in Leipzig.

		

	
		
			Introduction

			This book tells the controversial history of the use of hydrogen peroxide and its chemical relatives, peroxides, in medicine. I decided to encapsulate my knowledge in a book because I have come to understand, through the theoretical and practical work I have undertaken on and with these substances, that Hauschild‘s words could be more important today than ever before. Hauschild‘s thesis is backed not only by former and largely unknown research reports, but also by very recent ones that studied the role of the substance in the body and in the metabolism of cancerous cells.

			In my degree dissertation and throughout my PhD, I extensively studied the synthesis and decomposition of peroxides and, during my work in the pharmaceutical industry, I analysed the stability of the corresponding products. Furthermore, together with a number of colleagues, I have also patented several new peroxides.

			During my literature research on peroxides, I came across a large number of medical publications that captured my attention. The first publications date back to around 1880, and they are followed by a continuous flow of studies from around the world. The publication pioneer in this field was the medical community in the United States. The substance was used for a range of different purposes, e.g., for disinfecting and for treating infectious diseases, and yes, the curing of cancer was also mentioned. Suggestions could also be found of using small amounts of the substance to achieve greater physical wellbeing, as well as reports on cases of cured arteriosclerosis. I was surprised to learn that, rather than declining, interest for the substance continuously increased. However, in the 1920s, the number of critical voices was also on the rise, with the US being at the centre of disputes.

			On studying those reports in greater detail, one can see straightaway that the authors didn‘t seem to be up to speed with previous publications. Even in more recent times, European studies are barely taken into consideration. Besides a certain US egocentrism, the language barrier would no doubt have played a part. The titles of publications are often incorrectly transcribed from one text to the next and, on occasions, we could even say that the wheel has been reinvented due to a lack of knowledge of results published long ago.

			However, European medicine also often suffers from a notable lack of references and one has the impression that, for whatever reason, an exhaustive study of the corresponding literature has not been undertaken. For example, the first time I read that a peroxide had successfully managed to contain a case of prostate cancer metastasis wasn’t in a medical journal: T. Urbanski, the Polish chemist, cited the corresponding French article from 1960 a few years later, in an interdisciplinary manner, in his work comprising three volumes on the subject of explosives. The substance in question, which will be discussed later, can explode –like many other peroxides–, when in a dry state.

			In this context, what is also striking is the lack of response to two technical inquiries that I have made this year to researchers specialising in the metabolism of cancer cells (University of Regensburg and the Heidelberg Cancer Research Center). It is the first time that that has happened to me in my scientific career. Normally, a mutually beneficial dialogue is struck up. The president of the German cancer support association (Deutsche Krebshilfe e.V) also decided not to respond to an inquiry made. In some of these circles, there seems to be a dominant sense of bunker mentality.

			To better understand the issues in this book and said conduct, it is important to explain the differences between natural and exact sciences, such as physics and chemistry, and that of medicine. While the hypotheses posed in natural sciences on inanimate matter can be verified through experiments, and the theories put forward reflect nature with increasing preciseness, everything is much more complicated and, often, more confusing in medicine. That leads, for example, to the emergence of ‘therapeutic trends’, treatment methods that become fashionable at regular intervals and that, despite their new appearance, comprise old ideas. That also helps, on occasions, scientific truths to breakthrough.

			It is true that, in recent decades, medicine has acquired precise measuring methods that allow for detailed tissue analyses, such as CT scans (computerised tomography), ultrasounds, PET scans (positron emission tomography), scintigrams and MRI (magnetic resonance imaging), which was previously inconceivable. These techniques come from the field of natural sciences. For example, the precursor for the MRI scanner, the NMR spectroscopy (nuclear magnetic resonance spectroscopy), was used around 50 years ago to analyse the structure of chemical substances. 

			However, drug treatments are lagging far behind in terms of the accuracy achieved by these diagnostic means. In addition to the still poor understanding of what really happens in the body at a biochemical and physical level, other factors are involved that have traditionally played a decisive role in medicine. The focus of analyses is not an inanimate object, but rather a patient with all of his or her particular individualities. The same is also true of veterinary medicine. Conversely, when chemistry scientists cause a reaction in a laboratory using the same substances in identical conditions, the same final products are always obtained.

			Something very different, however, occurs in drug treatments. Besides the fact, due to the lack of specificity, that in most cases an active substance causes multiple effects, of which only one is normally hoped for, there are also differences among ethnical groups. Other variations also arise, for example, between men and women. In general, women tend to be more sensitive to ‘toxins’ (drugs and foreign substances). Children are even more sensitive, as their metabolic systems are slightly different and they cannot be treated as ‘small adults’. For example, aspirin is harmful to them and, therefore, it is not recommended as medication. The elderly are another problematic group. Given the large number of conditions they suffer from, they are the group that is by far prescribed the largest number of drugs. The sometimes extreme combination of ten or more highly effective medications means that even the best pharmacologists are unable to analyse the possible interactions between them. The elderly eliminate at a much slower rate many of the medications that can, as a result, accumulate in the body (accumulative effect).

			Let’s not forget that new substances are always tested on young male adults. Due to their constitution, this group tends to have fewer side-effects. It is not by chance that pharmaceutical scandals arise that result in the withdrawal of certain substances. Furthermore, adverse effects sometimes don’t materialise until after prolonged use, given the possibility that a part of the population may react abnormally to a substance due to a specific biochemical variation.

			Another factor in drug treatments is the placebo effect, which relates to the interaction between the doctor and the patient, where complex psychosomatic processes play out. For example, if a sugar solution is labelled with proper authority as morphine and it is used as such, it is likely that the corresponding pain will disappear and that the patient will feel drowsy. On a purely physical plane, a squeeze of the hand by an army chief was once enough to momentarily rid a leg amputee of his pain. In this category, cases can also be found in which a shaman confirmed that there was no hope for a patient. Subsequently, the shaman left and, of course, the patient died. Examinations conducted at the time by western doctors recorded them as cardiac deaths, in other words, a reaction of pure fear unrelated to any illness. Similar deaths due to lack of hope have also been reported in prisoner-of-war camps.

			Traditionally, doctors find themselves on a high pedestal, like demigods dressed in white, which has an additional impact on the effectiveness of a drug treatment. If the doctor is good and makes the right treatment decisions, the patient can obtain greater benefits. However, this phenomenon can also falsify studies on the effectiveness of treatments. That is why substances are tested today in double-blind trials in which the doctor is unaware of the exact composition of the drug, thereby removing the human factor.
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			This authority mechanism that intervenes in the doctor-patient relationship can also be found in the very structure of the medical community. Traditionally, certain leaders give rise to entire schools in which, following a strict vertical hierarchy, the ideas of the maestro are applied and protected. That is how many doctors today choose their specific trajectory and treatments from on a wide range of possibilities. This situation, however, used to be even worse. Some leaders that had done great work as pioneers became obstacles for historical development and, in certain extreme cases, they set it back significantly. A good example of that is Rudolf Virchow (1821-1902), a historically important doctor (known also for his political and archaeology work), who is considered to be the founder of pathology and who significantly contributed to the field of hygiene. In his later life, he opposed the discoveries of the new bacteriology, also from a hygienic perspective, and he mocked, for example, Ignaz Semmelweis (1818-1865), who demonstrated that, in cases of puerperal fever (postpartum infection), it was the doctors themselves who transmitted, via their hands, the pathogens from one woman in labour to the next. On 4 January 1902, Virchow, now of old age, while rushing to a conference in Berlin, jumped of a moving tram and fell to the ground. He died soon after as a result of the bone fracture he sustained. At that time, the Prussian Institute for Infectious Diseases had already been in existence for ten years. The institute had been founded and was headed by Robert Koch (1843-1910) following the new law on epidemics of 30 June 1890. Later, Koch deservedly received the Nobel Prize for Medicine in 1905 for his discoveries in the area of microbiology.

			But the school of Robert Koch also had a rival, although, in this case, it is possible that politics were also involved. The Frenchman, Louis Pasteur (1822-1895), had also published fundamental work in the field of bacteria: from pasteurisation, the process of heating that is still used today to eliminate germs in solutions, to the introduction of new vaccines. From a current perspective, both sides argued for many years over an array of minor details, but they never doubted the great achievements of both men.

			It is easy to see in medical publications the hierarchy that still exists today. They often include a surprisingly high number of authors, albeit, in reality, only one or two of them actually undertook the practical work. The corresponding directors appear in all the studies, even though they are often not aware of the research until it comes to be published.

			The story of the medical use of hydrogen peroxide and its related peroxides is a classic example of those internal mechanisms. In this case, it can almost be described as a schizophrenic division. While in some areas, such as odontology, the substance has been used in abundance for over 100 years, other uses have been branded as charlatanic, despite being backed by medical reports with convincing findings.

			This book firstly tells of the historical rollercoaster ride the use of hydrogen peroxide, then demonstrates its effectiveness through old and new data, and, lastly, calls for a rational focus on the research and treatments.

		

	
		
			The discovery of hydrogen peroxide

			Hydrogen peroxide is a substance that has been known about for almost 200 years. Work conducted prior to its discovery was undertaken by renowned researchers. The first we should mention is Carl Wilhelm Scheele (1742-1786), who conducted his studies in Stralsund, which is now part of modern-day Germany, but which belonged at that time to Sweden as a result of the Thirty Years‘ War. Scheele discovered a large number of fundamental elements and compounds, such as chlorine, oxygen, glycerine and citric, tartaric and lactic acids, as well as the toxic hydrocyanic acid. It is believed that he was the first victim of the latter substance, as he was found dead in his laboratory aged 44 and had no known prior illness.
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			Scheele also studied minerals, such as the so-called Bologna stone, a barium compound –an element that was unknown at that time–, which is known today as baryte or barite. This salt, with the chemical name of barium sulphate, is still used today as a means of contrast in stomach X-ray examinations. Compared with soluble barium salts, which are extremely poisonous, baryte is not toxic due to its insolubility. From the mineral, he produced a new compound: barium oxide, which was the starting material for the next discovery.

			As an all-round genius, Alexander von Humboldt (1769-1859), a celebrated researcher, also worked in the field of chemistry during his stay in Paris in 1799, before embarking on his voyages of exploration. He heated up barium oxide in air and obtained a new chemical compound that, at higher temperatures, released oxygen and formed barium oxide once again. Therefore, oxygen was captured in the process. This substance is known today as barium peroxide. This and other peroxides were previously called ‘hyperoxide’ or ‘superoxide’ substances. The name ‘peroxide’ wasn’t introduced generally until the beginning of the 19th century. Barium peroxide was the starting substance for the production of hydrogen peroxide.

			In Paris in 1818, Louis Jacques Thénard (1777-1857), the French chemist, mixed barium peroxide with powerful acids, such as nitric acid, hydrochloric acid and sulphuric acid. The latter was the substance finally chosen, given that, in addition to producing hydrogen peroxide, the acid formed insoluble baryte and separated into a white substance. Once filtered, aqueous hydrogen peroxide solutions were obtained that possessed new and remarkable properties. Attempts to separate the new chemical substance from water failed. On heating the solution, oxygen was produced, but, to the amazement of the researchers, no additional product could be detected in the water that remained. As such, the new substance was called ‘oxygenated water’ or ‘super-oxygenated water’. The breakdown into oxygen and water could also be initiated using powder, alkaline solutions and metal shavings in a very active manner. Besides other chemical reactions, the bleaching or whitening effect on natural-coloured fabrics was also of particular interest. A similar effect had also been seen at the time with smelly and toxic chlorine.

			Today, it is known that hydrogen peroxide is found in traces everywhere in nature. It is formed in small amounts from water and oxygen through the effect of ultraviolet radiation and electrical discharges. The discoloration of grass is also due to the formation of hydrogen peroxide. It is found in the sea, in snow and in mineral water. It is even said that the medicinal waters of the Lourdes spring contain high levels of hydrogen peroxide. Hydrogen peroxide participates in the metabolism of human beings, animals and plants, and in the most diverse processes as intermediary substances and chemical messengers, according to the findings of new studies, which are discussed later. Breast milk contains a lot of hydrogen peroxide and the amount is particularly high in colostrum, the first breast milk produced.

			Incidentally, the so-called bombardier beetle, found mainly throughout Africa and Asia, produces hydrogen peroxide in relatively high concentrations as a defence. This beetle, measuring only 1.5 cm, can fire its defensive secretion over 20 cm. The hydrogen peroxide forms in special chambers along with the phenol, hydroquinone. On adding enzymes, like the catalase, it quickly breaks down into water and oxygen, spraying out the corrosive mixture at a temperature of 100°C. The mechanism is incredible: the valves open just at the right time, and the beetle can aim the spray in different directions when under threat from spiders and birds. It can even spray several times in a row. 

			The breakdown of hydrogen peroxide into water and oxygen due to the presence of a minimal amount of impurities, hindered its technical application for a long time. It was Richard Wolffenstein (1864-1926), the Berlin chemist, who discovered that the substance can be concentrated by vacuum distilling the aqueous solution. Reducing the atmospheric pressure, the water starts to boil at a lower temperature, for example, at 60°C instead of the normal 100°C. Wolffenstein also noticed that the concentrated substance was much more chemically active compared with organic substances and he produced peroxides that, along with carbon and hydrogen, contained the -O-O- group of the original hydrogen peroxide molecule (organic peroxides). As such, in 1895, the highly explosive acetone peroxide was obtained for the first time.

			At the time, the company, Merck, launched onto the market a 30% hydrogen peroxide solution in the form of Perhydrol, although it is worth mentioning that the company, Schering, was already manufacturing and distributing on an industrial scale a 3% solution in 1873 in Berlin. Since then, different stabilisers have been discovered that largely impede its decomposition and that allow 70-80% solutions to be made. In the past, that latter concentrations, as well as pure hydrogen peroxide, were also used as rocket fuel. The enormous amount of heat generated in the process quickly broke them down into water and oxygen.

			Today, vast quantities of hydrogen peroxide are produced around the world for industrial purposes. The annual production rate ranges from around 1 to 3.5 million tonnes. In recent years, a considerable increase in production has been seen, as, given the fact that it breaks down simply into water and oxygen, its value is incomparable from an environmental perspective. Besides its role as an intermediary product, the peroxide is used in treating wastewater and in the manufacturing of enormous amounts of detergent. In cotton bleaching for cellulose production, it has completely replaced chlorine, which is toxic and harmful to the environment.

			During the first production of the 30% peroxide, a new substance was discovered that today sometimes replaces the liquid variant and that is also extremely interesting from a medical perspective. On pouring the peroxide into a cold urea solution, a white, solid substance was obtained. It is an addition product of the peroxide and urea, soluble in both water and glycerine, that behaviours as a urea and hydrogen peroxide solution. The product is stable in dry conditions and contains between 33% and 36% hydrogen peroxide. 

			Urea is found in many dermatological products and it enhances the absorption of active ingredients into the skin. It also appears in products under the name carbamide. It has been a purely synthetic product since 1828, when Friedrich Wöhler (1800-1882) synthesised the organic substance for the first time from inorganic products.

			
				
					[image: ]
				

			

			The solid peroxide is known by different names: perhydrate, urea peroxide, urea-hydrogen peroxide, carbamide peroxide, carbamide-hydrogen peroxide or even solid hydrogen peroxide. It is used as a hair bleacher, teeth whitener and denture cleaner.

			When I worked at the Leipzig medicinal plant (Leipziger Arzneimittelwerk) I was able to see for myself its bleaching effect. An employee transformed it into tablets for cleaning dentures. The occupational safety methods were insufficient and a dust formed that bleached the hair of other employees. In addition to new clothes, the company also had to pay for them to dye their hair back.

			The reactivity of organic peroxides is mainly determined by the -O-O- group of hydrogen peroxide. In general, they break down easily, but, in this case, water is not involved, as the organic remains of the molecule comprise carbon and hydrogen. Some molecules contain other atoms, such nitrogen or additional oxygen. The -O-O- group is crucial, particularly for use in medicine.

		

	
		
			First uses in medicine and curative successes

			At the end of the 19th century, a very interesting period of progress began, particularly for the subject of this book, in which the effectiveness of the peroxide in medicine was studied. While studying chemical properties, Thénard had discovered that hydrogen peroxide breaks down when it comes into contact with blood, forming a foam and releasing oxygen. 

			The true pioneer of the use of hydrogen peroxide in medicine was Benjamin Ward Richardson (1828-1896), the London doctor, hygienist and, at the time, celebrity. In 1857, he found that wounds cleaned and healed much faster when treated with the diluted solution that was available at the time. The foam formed by oxygen, which cleaned dirty wounds by expulsing the dirt particles, could prevent infections or fight those already present. Richardson was knighted by Queen Victoria in 1893 for his achievements in the field of medicine and hygiene, but his discovery was forgotten about for several years.

			At the beginning, it was merely seen as a curiosity and it was soon overshadowed by the discovery of disinfection by his fellow Englishman, Joseph Lister (1827-1912), the so-called ‘father of antiseptic surgery’. He was responsible for introducing phenol, the famous carbolic acid, into normal medical practice. However, after quickly realising that the substance was considerably toxic, he began looking for new, less harmful substances that could also act as disinfectants in mucous membranes without causing adverse reactions.

			
				
					[image: ]
				

			

			Thanks to new methods of cultivating bacterial pathogens, the disease-causing agents discovered by Robert Koch, he was able to test in vitro, in flasks and petri dishes, the inhibiting effect of different disinfectant substances. In the course of this development, Paul Gibier, the director of the Pasteur Institute of New York, held a conference on the properties of hydrogen peroxide at the International Medical Congress, held in Berlin on 7 August 1890. He explained that microbiologists had been studying the substance for the last 20 years and that it was able to instantly kill even the most diverse pathogens, such as carbuncles, typhus, cholera and yellow fever, and Streptococcus and Staphylococcus in skin infections, as well as inactivate the infectious tissues of animals with rabies (Pasteur had developed the first rabies vaccine five years earlier). Gibier called on the medical community to introduce the peroxide across the board and he particularly stressed its use for the neck and mouth, as well as for treating wounds, as the substance was not toxic. 

			Ten years before Gibier’s conference, some doctors from different countries had already started to use the peroxide on a wide range of diseases. 

			In Germany, Willinger wrote in 1911 in ‘Dental Surgery’: 

			“There is no doubt that the best oral disinfectant we currently have is hydrogen peroxide. It has the advantage of being neither toxic nor harmful, while having an extraordinary disinfectant and deodorising capacity. Doctors can use it with peace of mind, without diluting it, for oral cleaning. Patients should use it in diluted solutions (half or one teaspoon full in a glass of water) as mouthwash.”

			This recommendation remains exactly the same today. Meanwhile, in Germany, different products were being developed that were used with extraordinary success in treating often very dirty wounds on the front-line during WWI. For example, Pichler used a so-called peraquine ointment, which contained the combination of hydrogen peroxide and urea, and which could be conserved for a prolonged period of time. Schläpfer introduced the corresponding powder, under the name ‘perhydrate’, with the same success. Both authors stressed its bactericidal effect (capable of killing bacteria), deodorising effect (capable of eliminating bad odours) and hyperaemic effect (enhancing blood flow). However, at that period of time, there was no clear idea regarding the action mechanism.

			Studies on and usage of hydrogen peroxide were particularly vibrant in the United States. Around 1880, doctors started to test it on patients suffering from a range of different diseases. But it wasn’t until 1887, when Edward Robinson Squibb (1819-1900) fostered its application in medicine, that use of the peroxide expanded throughout the country. Squibb was the founder of one of the companies that would later form Bristol-Myers Squibb, one of the biggest pharmaceutical groups in the world. He was a doctor in the US navy and in 1858 he founded his own pharmaceutical laboratory in Brooklyn, New York, that produced medicines. Driven by the unreliability of the drugs available at the time, his aim was to produce products of continuous quality. His success was such that in the American Civil War (1861-1865) he became the exclusive supplier of medication to the Union troops and amassed enormous wealth. During the war, he also provided quinine and whisky to fight malaria. 20 years later, his prestige led him to become known as one of the driving forces behind the use of hydrogen peroxide, which today, thanks to new peroxide compounds, is the main method used for treating malaria. We will return to this point later. 
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			Together with these pioneers, we have to mention Charles Marchand (1848-1917), the French chemist who also lived in New York. He was the first manufacturer in the US to produce 9% solutions and, later, 30% solutions. To do that, he used Wolffenstein’s technique. Marchland marketed the product for medical purposes and it was the doctors themselves who created their own dilutions. According to all the statements and analyses collected, this product –called Hydrozone–, was the purest peroxide available at the time, even after the emergence of several competitors that, mainly, only contained 5% concentrations. Hydrozone cost only four cents per litre. 

			One of Marchand’s greatest achievements, based on his belief in the benefits of peroxide treatments, was compiling all the medical literature available in the field and publishing it in 18 volumes between 1880 and 1904. Thanks to that, today we have a unique written collection of the medical attempts made and successes achieved with these treatments at that time. For example, the reprint published in 2010 of one of the books from 1896 contains hundreds of original articles. Rescuing those articles would have entailed colossal bibliographic research in the US, and some were probably never found, given that they only appeared in local publications. Marchand’s compilation provides an incomparable perspective on the use and success of peroxide treatments in a historical context and also provides important stimuli for current medicine.

			Analysing this exhaustive clinical exposition of the time, one realises that these uses represent the first complete antimicrobial therapies conducted, before the introduction into medicine of new active substances for tropical diseases and the subsequently introduced sulphonamides and antibiotics. 

			The peroxide treatments went much further than merely fighting bacteria. The uses and successes in that historical context are provided below, arranged by areas and kind of disease.

			Area: otolaryngology (ORL)

			The most remarkable successes no doubt came in treating diphtheria. In the 1896 book, 14 authors used the treatment on this serious disease.

			In 1884, Edwin Klebs (1834-1913) and Friedrich Löffler (1852-1915), discovered in Berlin the dangerous pathogen (a bacterium) that causes death and body damage, principally, through the production of a powerful toxin: the diphtheria toxin. At the time, almost one out of every two child deaths was caused by diphtheria. Emil-Adolf von Behring (1854-1917), the ‘father of serum therapy’, studied immunity in the laboratory of Robert Koch and discovered the antitoxin in 1891. As such, from 1894, a diphtheria vaccine was made available in Germany and the man who became known as the ‘saviour of children’ received the Nobel Prize in Physiology or Medicine in 1901.
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			In the old US treatment, a hydrogen peroxide solution was sprayed in the nose, mouth, throat and larynx of infected children. Normally, 3-6% solutions were used and, occasionally, half of the water was replaced with glycerine, as it stuck to mucous membranes. As regards this local therapy, it is worth noting, from a current perspective, that in addition to the bactericidal effect, the toxin was likely inactivated (oxidation). 80 years later it was proven that the peroxide destroys the toxin related to tetanus. The authors of the time stressed that the ‘false membrane’, which often formed through bacteria on mucous membranes and caused respiratory problems, was destroyed by the peroxide and it broke off in pieces. 

			A typical treatment method was as follows:

			“It was initially sprayed at the back of the throat every 20 minutes and every hour at night, until the false membrane broke off. Subsequently, the treatment could be reduced to two or three sessions a day. Each session consisted in two or three sprays, leaving a minute between each one to allow the child to breathe. In this way, the destruction of the membrane was ensured, which usually broke off in pieces.” 

			Dr A. Weber, New Orleans, 1894

			This doctor described 18 cases, with one of them ending in death and two in patients suffering consequential damage. For this pre-immunisation era, the rate is incredible, and, despite the obsolete diagnostics, it allows one to conclude that the treatment is effective against diphtheria. What is more incredible, however, are the numerous reports on diseases that continue to be common today, such as throat, larynx, nose, ear and tonsil (tonsillitis) inflammations, common candidiasis (a fungus yeast infection) and gum problems: they were cured in all cases.

			In the case of tonsillitis, we know today that, in addition to Streptococcus, an enormous range of mixed flora of different pathogens is present, some of which have developed resistances to antibiotics. We also know that 80% of throat inflammations are caused by viruses, which do not respond to antibiotics. Hydrogen peroxide, with its viricidal effect (capable of killing viruses), is ideal in this case. That alone should be reason enough to use hydrogen peroxide once again in the otolaryngology field (spray of 1-6%). The extensive range of gargling and lozenge products only have a superficial antibacterial effect. They lack a deep-action effect and have no impact whatsoever on viruses. That is why, when autumn comes around, many people nowadays spray a 3% pharmacy-bought solution (often diluted with two parts water to obtain a 1% solution) in the throat, thereby preventing the development of angina, irritations and bronchitis. 

			In the book, information is also provided on a noteworthy treatment for syphilitic cold. Before the discovery of Salvarsan and penicillin, it was common for the syphilis pathogens to attack other organs in the later stages. 

			The following case, which I will summarise, was written by Dr C. E. Perkins in a Chicago medical journal in 1891:

			“On 7 February, a 30-year-old single woman without children came to see me suffering from tuberculosis, rheumatism or syphilis. Her symptoms started towards the end of October and I initially thought that it was a normal cold. But the severe cold didn’t disappear. Towards the end of December, her right nostril had blocked up and only a little bit of air got through the left one. Inflammation around the nose could be seen, which caused her severe pain. Six weeks later, the same symptoms still persisted, despite continuing the general and common treatment for syphilis. On 9 February, she returned to my practice in a state of weakness, without appetite and with her nose swollen up. Both nostrils were now completely blocked and the pain stopped her from sleeping. I surgically opened the blockage and sprayed hydrogen peroxide into the nostrils, which smelt unpleasant. As such, I diluted Hydrozone with four-parts water (approximately 2%). The patient soon started to feel better, the bad smell disappeared, the nostrils remained clear and the inflammation subsided. I assessed her once again on 26 April and found that the nostrils were in a practically normal condition. There was neither injury to nor perforation of the mucous membranes.” 

			The successful treatment leads us to numerous reports on the in-situ treatment of venereal diseases.

			Gonorrhoea and syphilis

			The number of authors of the time that reported on successful treatments on early-stage gonorrhoea in men is incredible. In 1879, Albert Neisser (1855-1916) discovered Gonococcus, the bacterium that causes the disease. It is estimated that around 60 million new cases of the disease still arise per year and there is still no vaccine in sight. A gradual increase in resistance to different antibiotics has also been reported.
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			As an example of the kind of peroxide treatments used, we will look at the description of Dr R. Charest, published in the journal, Medical World, in Philadelphia, in June 1889:

			“I present here my preferred treatment for gonorrhoea. I believe that the hydrogen peroxide injection is the simplest, quickest and least-harmful method. One-part hydrogen peroxide is diluted with three-parts water, and it is administered four to five times a day. In this case, the solution was injected into the urethra with a needleless syringe and it was left to work for a few seconds. The urethra was initially swollen, but it reduced very quickly through the treatment. I don’t believe that the disease can be eliminated in three or four days, but, with this method, I have managed to completely cure patients in all cases in three weeks. I consider this product to be the most efficient way of killing germs, as well as being the most effective and least harmful.”

			There is no consensus among the different authors about the general effectiveness of treatment for chronic gonorrhoea, but, in this case, there are reports on successful treatments. 

			In terms of syphilis, there are reports on successful treatments on the so-called primary lesion, that is, the initial ulcer or chancre that appears prior to the spreading of the pathogens. The bacterium, Treponema pallidum, is microaerophilic, in other words, it can only withstand small amounts of oxygen. As such, it is very sensitive to hydrogen peroxide, the use of which in treating primary ulcers makes a lot of sense, even in modern times..
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			In 1905, Fritz Schaudinn (1871-1906) and Erich Hoffmann (1868-1959) managed to isolate the pathogens in the Charité Hospital in Berlin after years of failed attempts by multiple researchers.

			The New Yorker, Dr W. P. Wooster, described in 1891 several successful treatment cases using a 15% hydrogen peroxide spray. This high concentration was also used effectively and safely on other diseases in studies conducted in Germany 70 years later, which we will subsequently discuss.

			In the words of Dr Wooster:

			“Mr K, aged 38, came to my practice on 29 January 1891. He had a single, large and deep primary lesion on the left side of the foreskin that had been there 30 days. It was sprayed daily with 15% hydrogen peroxide. On 20 February, there were only a few minor skin markings, and on 23 February, it had completely healed.” 

			The doctor also mentioned desperate attempts –common at the time–, by other authors who used nitric acid, which permanently destroyed the skin. In addition to the 15% solution, the 3% solution was also successfully used.

			Tuberculosis

			In 1882, Robert Koch identified several mycobacteria as being transmitters of the disease. In 2008, around 1.8 million people around the world died from tuberculosis. The pathogens, the division of which is extremely slow, have built up multiple resistances to antibiotics. 
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