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Abstract: 
This work allowed us to review, the different techniques of ionization thanks to a scientific 
synthesis of the literature, in order to improve their knowledge and thus allow a rational choice 
of their adoption, in particular in Africa. 
Indeed since 1950, many beneficial effects of medical ionization techniques have been 
observed and documented. However, most of these techniques, with the exception of 
radiotherapy, remain poorly understood and little used in Africa for various reasons. 
Developed for over 70 years, food irradiation (food ionization), based on the use of 
electromagnetic radiation (gamma, X), and electronic radiation of sufficient energy, ensures 
optimal quality on in terms of hygiene, to extend the period of conservation and marketing of 
food, to reduce losses during storage. Food irradiation is not the only one, much less the first 
application of the bactericidal action of ionizing radiation. This property of ionizing radiation 
has known other important applications in medicine in particular: 
- In the sterilization of disposable medical and surgical equipment which constitutes the first 
application. 
- In the sterilization of human tissues in tissue banks, the most recent application. 
There are other ionization techniques in medicine, not based on the bactericidal action of 
radiation: 
• The sterile insect technique (SIT) which consists in sterilizing male insects by gamma 
radiation to fight against their proliferation, 
• Iontophoresis, a technique based on the ionization of medicinal substances produced by an 
electric field, has shown its effectiveness in joint pathology, and in dermatology. 
Our study thus aims to show the interest of these ionization techniques in the health field and to 
sensitize the medical profession, researchers, decision-makers and the general public on the 
nature and the advantages of these techniques. 
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1- INTRODUCTION: 
Since 1950, many beneficial effects of medical ionization techniques have been observed and 
documented. However, most of these techniques remain, with the exception of radiotherapy, 
little known and little used in Africa for various reasons: economic, cultural, and behavioral, 
often linked to an irrational fear of everything related to nuclear power. In General. 

- Developed for over 70 years, food irradiation (food ionization), 
based on the use of electromagnetic radiation (gamma photons, X photons), and electronic 
radiation of sufficient energy, makes it possible to ensure optimum quality in terms of hygiene, 
to extend the storage and marketing time d food, reduce losses during storage. A quarter of the 
world's food production is lost after harvest [1] [2] when hunger continues to wreak havoc 
(main causes: alterations mainly due to insects and bacteria). For Africa, post-harvest losses, 
representing almost 35% of cereals, between 20 and 60% of tubers and up to 50% of fruits and 
vegetables (APPIAH et al., 1999) [3]; this is all the more worrying if we consider the food 
insecurity situation prevailing in many African countries and the rate of growth of the African 
population around 3%. It is therefore necessary not only to produce more healthy food with 
high nutritional value, but also to keep it for a long time in the best possible conditions; it is 
much easier to increase supplies by 10-20% by reducing losses than to increase the yield of 
food crops by a few points [1]. Food irradiation is not the only one, much less the first 
application of the bactericidal action of ionizing radiation. This property of ionizing radiation 
has known other important applications in medicine in particular: 
- In the sterilization of single-use medical and surgical equipment, which is the first 
application. Thanks to its efficiency but above all to its safety, its market is growing day by day 
at the expense of chemical methods [4]. 
- In the sterilization of human tissue at the tissue bank level, the most recent application which 
is increasingly used for quality and cost reasons, is widely used for sterilizing tissue for 
medical purposes. It increases the availability of tissue for transplantation. 
There are other ionization techniques in medicine, not based on the bactericidal action of 
radiation: 
- The sterile insect technique (SIT) which consists in sterilizing male insects by gamma 
radiation to fight against their proliferation. It finds its application not only in human health 
(fight against sleeping sickness) but also in animal health and agriculture. 
- Radiation therapy, of which four techniques are distinguished: external radiation therapy, 
brachytherapy, vector metabolic radiation therapy and radio surgery, is a method of loco-
regional cancer treatment, using radiation to destroy cancer cells, while sparing healthy tissue 
peripheral devices. We have chosen not to deal with this subject in our study, given its 
acceptability and its more or less wide application in the world and in Africa in particular. 
- Finally, iontophoresis, a technique based on the ionization of medicinal substances produced 
by an electric field, has shown its effectiveness in joint pathology, and in dermatology 

We thus group the applications of ionization techniques into three groups: therapeutic 
applications, non-therapeutic applications in hospitals, applications for improving health and 
medical prevention. 
The general objective of our study is therefore to show the interest of these ionization 
techniques in the health field. 
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Specifically, it is about: 
• Sensitize the medical profession, researchers, decision-makers and the general public on the 
nature and benefits of these techniques. 
• Propose to decision-makers and researchers, in the context of the current energy crisis, food 
and health insecurity, and destruction of the ozone layer (chemicals), the adoption of ionization 
techniques as an alternative in: 
- the preservation of food to improve the health and nutritional status of populations, 
- sterilization of medical and surgical materials and human tissue (tissue bank), 
- the sterile insect technique to eradicate certain endemic diseases such as malaria and 
trypanosomiasis. 
 
2- Therapeutic applications 
      2-1- Ionophoresis: 

Definition, history and principle: 
Iontophoresis is a therapeutic method consisting in the transcutaneous introduction of ionizable 
medicinal substances, driven by an electric current. The field created by the galvanic current 
allows the migration of ions from the solute to the electrode of opposite sign. Also called 
galvano-ionization, galvanotherapy, galvanization, ionic medication, di-electrolysis. It is a form 
of ionotherapy, that is, the use of electricity for therapeutic purposes. 
Known for more than 200 years, its reliability was demonstrated by Leduc in 1900 in its 
famous experience of rabbits "connected" in series. Having deposited strychnine or cyanide on 
electrodes with the same charge, he could, depending on the direction of the current, either kill 
the animals in a characteristic toxic array, or spare them. Since then, the indications for 
transcutaneous therapy have continued to diversify. 
The principle of iontophoresis is the penetration into the skin of substances which add their 
effects to those of the current. The technique consists in brushing the skin with an ionized 
substance in aqueous solution (analgesic, anti-inflammatory, etc.) before applying a small 
electrode. Its medical use derives from biological properties. We know the ability of the 
unidirectional current to penetrate into the tissues, certain ionic molecules. These ions follow 
the path of the electric current, the excretory channels of the sweat and sebaceous glands. They 
diffuse into the dermis where they accumulate without going beyond the capillary layer. They 
are then drained by the local circulation, then dispersed by the blood flow. Drug ions have a 
much longer elimination time than if injected intramuscularly. 

The biological peculiarities of iontophoresis are worth stopping at. Indeed, experience proves 
that the local therapeutic activity of active ions has singularities: 
- It is slower, but more durable than that suggested by conventional pharmacology. 
- It is disproportionate compared to the small quantity of dielectrolyzed product. 
- It is increased if we associate the same product by general route. 
An explanation of the originality of the therapeutic action of the "dielectrolyzed" ions lies in 
the fact that after arriving in biological tissues, they are subjected, in a second stage, to the 
physicochemical effects of this current. Placed in an electric field, they leave blood vessels and 
spread easily in the interstitial lakes of connective tissues. They then meet intercellular 
membranes which they transform the state of polarization by using the electric charges which 
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they bring. This modification of polarization of the membranes would explain the potentiation 
of the therapeutic activity of the drug. 
The current can be applied longitudinally or transversely. The sponge impregnated with the ion 
used must always be connected to the electrode of the same polarity. The current is then passed 
with a variable intensity depending on the surface of the electrodes, in practice between 0.1 and 
0.2 mA / cm² of electrodes. The skin tolerance is 0.5 to 1 mA / cm² of electrode surface. It 
should also be remembered that the resistance of the skin decreases during treatment, as a result 
of its humidification and polarization. The sensation of current also decreases during 
application. The duration must be at least 30 min, we observe the beginning of penetration after 
about 15 min and it reaches its maximum after about twenty minutes [5] [6] [7]. 
Apparatus and operation: 
The most used devices are currently the IONOMAT 1 or IONOMAT 2 developed by the 
French company IONOMAT since the 90s (Figure 1). 
They include: 
- A unidirectional current generator, preferably continuous, of low intensity (0.05mA / cm2 of 
electrode maximum) and of low voltage. 
- At least 2 electrodes: one with the same sign as the ions to be penetrated, called the active 
electrode, another with the opposite sign, called the passive or indifferent electrode, which 
closes the circuit. 
- Cords for connecting the electrodes to the generator. 
- An aqueous product (therapeutic or cosmetic) ionizable on a pole specified by the 
manufacturer, presented in the form of gel, ampoule or powder to be diluted in water to obtain 
a solution [6] [7] [8]. 
From now on, the current generator must be designed in accordance with European safety 
standards: 93/42 / EEC corresponding to the provisions of the law of 18 January 1994 and of 
decree 95-292 of 16 March 1995. 

Indications: 
There are in fact 2 main indications which are excess sweating which is called hyperhidrosis in 
dermatology (Figure 2), and trauma in general, particularly in sports medicine such as sprains, 
hematomas, various bruises or muscular accidents (tearing, etc.). 
The other indications are: dermatology, craniofacial surgery, dentistry and esthetics ... [6] [7] 
[8] [9] [10] [11] 

 

 

 

 

  
  Figure 1 : IONOMAT                            Figure 2 : Ionophoresis in palmar hyperhidrosis 

      Source : servim.marche.Fr                                         Source : Iontophorèse.com 
    

    2-2- Radio-sterilization of human tissue: 
Principle: 
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The radio - sterilization of human tissues like other irradiation techniques targets the 
bactericidal action of ionizing radiation; it consists in exposing the tissues to controlled doses 
of radiation for a specified period in a shielded enclosure. This technique eliminates the 
bacteria that cause infections; it has become the preferred method of sterilization of most 
tissues for medical use [12] [13]. 
Application areas: 
The most widely used tissues are those of the musculoskeletal system (bone, skin, tendons and 
cartilage). When bone loss occurs due to illness or trauma, the bone must be replaced. This can 
be done using existing body structures (autograft). The success rate is excellent, but often there 
is not enough bone to repair the damage, especially in children. In this case, doctors use bone 
donated by donors (allograft) via the tissue bank (Figure 3). 
This new form of transplantation has made enormous progress over the past decade. A growing 
number of establishments are now preparing precious fabrics according to the rigorous 
standards required in the medical sector. 
For bone grafts, the procedure is very simple, but the healing process remarkable. If you insert 
bone into a bone cavity surgically, it acts like a scaffold on which new bone can grow. This 
process can prevent loss of limbs due to cancer or treat injuries resulting from an accident. 
Human skin, which can be stored and used for the treatment of burns, is also widely used 
(Figure 4). It seals the wound, prevents the loss of fluids and the penetration of infections from 
the outside. 
Another widely used tissue is the cornea, which eye surgeons use to treat blindness and eye 
conditions. The Eye Bank of Sri Lanka, for example, has sent more than 36,000 corneas to 
surgeons around the world. With the support of the IAEA, Sri Lanka opened a tissue bank in 
the 1990s, which supplies radiation-sterilized corneas, as well as other types of tissue, to clinics 
and medical centers around the world. 
The irradiation of human tissues has today become the preferred means of sterilization and 
preservation in tissue banks [12] [14] [13] [15] [16]. 

 

  
 
 
 
 
                                                    Before                            After 

     Figure 3: Bone Graft 
  Source : maitris-ortho.com                                                Figure 4 : Skin graft 
                                                                                     Source : clinique-montaigne.fr  
 

Benefits: 
The radio-sterilization produces no heat, so that the biological properties of the tissues are 
preserved. 
It has the advantage of being able to be produced in the final packaging, which eliminates any 
risk of new contamination, thus making it possible to keep them longer. 
The development of techniques for the treatment, sterilization and preservation of biological 
tissues, such as bones, tendons and amniotic membranes, would make it possible to launch 
their production in order to ensure their availability at the level of hospital centers. 
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Increasingly, for reasons of quality and cost, irradiation is used to sterilize tissues for medical 
purposes. For millions of the wounded and disabled worldwide, this treatment brings a new 
quality of life [12] [13] [17]. 
 
3- Hospital applications: 
    3-1- Radio-sterilization of medical and surgical equipment: 
The bactericidal efficacy of ionizing radiation discovered by M. Minck in 1896 was the first 
effect to be used industrially, for the sterilization of disposable medical and surgical equipment 
(Examples include hypodermic syringes and needles, transfusion kits, perfusion, cotton, 
surgical gloves, compresses, silk sutures ...). Since then, this process has continued to gain 
ground. It appears to be the safest and easiest to control. 
Radio sterilization is a very reliable and very interesting sterilization process for several 
reasons; it does not use toxic or corrosive gases, steam or heat, and it can process large 
quantities of objects at a time. 
Despite the heaviness of the installations and the reluctant opinions regarding the use of 
ionizing radiation, this method of sterilization remains a slowly developing process and reaches 
a share of 35 to 40% of the sterilized material in the United States and from 10 to 15 % in 
France where it continues to grow. 
Isotron, the leading sterilization service provider in Europe, estimates the volume of radio-
sterilized single-use medical and surgical articles in the world at more than 10 million cubic 
meters (20 to 25% of single-use medical devices) [18] [19] [20]. 
 
Principle and effects: 
The radiation used for radio sterilization is gamma radiation (photons emitted by a cobalt 60 
source) and accelerated electrons. These two types of radiation have the same sterilizing 
properties [21] [22] [18] [23] [4] [24]. 

 

     3-2- Treatment of hospital waste: 
Another application of health-related ionization techniques is waste sterilization. It can be scant 
but highly polluted waste, such as hospital trash (waste contaminated with biological fluids, 
microbiological cultures). Several facilities have operated at the experimental stage with 
satisfactory technical results (Germany, U.S.A.) [25]. 
Over 90% of this waste is similar to household waste. Less than 10% of them, or less than 0.25 
to 0.35 kg per occupied bed / day are medical waste (solid and liquid) capable under certain 
conditions of harming man or the environment and deserve by consequent treatments. [26]. 
 Common gamma irradiation is an attractive medium for solid and infectious waste, but 
expensive and not yet widely accepted in waste treatment. 
Thermo-irradiation implements the combined microbiological effect of ionizing radiation (5 
KGy) and heat (60°) thanks to the THERMORAD process which allows the decontamination 
of hospital waste in hospital and as it is collected in Services. The compact and small 
processing unit is equipped with a Cobalt 60 source of less than 100,000 curies. Its annual 
treatment capacity can reach 5,000 m3 [26] [27]. 
 
4- Application for the improvement of health and medical prevention: 
    4-1- Food ionization technique: 
Definition: 
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Food ionization, more scientifically known as "ionizing treatment" of food, is a process which 
consists in exposing foodstuffs, prepackaged or in bulk, to doses of radiation, in a special 
enclosure and for a determined duration. 
Food ionization is part of the civil exploitation of nuclear energy [1] [25] [28] [29] [30]. 
Principle: 
Food ionization is therefore nothing more than a technique which brings energy into the 
interior of matter. 
The amount of energy must be both strong enough to move the electrons and weak enough not 
to break the nuclei of the atoms, which would cause nuclear reactions. To achieve this result, it 
is necessary to have recourse either to artificially accelerated electrons, or to X or gamma 
photons. 
- The accelerated electron beams are produced in devices whose power does not allow to give 
the electrons an energy higher than 10 MeV. However, this threshold is the one below which, 
with the electrons, any risk of inducing radioactivity of the atom is avoided. 
- X photons are produced in electrical devices designed not to exceed 5 MeV. 
- The photons y (gamma) are emitted either by a source of cobalt 60 or by a source of cesium 
137. Those emitted by cobalt 60 have an energy of 1.17 MeV or 1.33 MeV; those of cesium 
137, 0.66 MeV. 
Food is most often irradiated with gamma rays produced by a radioisotope (most commonly 
cobalt 60) completely isolated from the food. Even if the food is exposed to a high dose of 
radiation, the radioactivity induced by the treatment is 200,000 times lower than the natural 
radioactivity present in food (linked to potassium for example). The dose of radiation is the 
amount of energy absorbed by the food, it is expressed in Gray (Gy), a Gy corresponds to the 
absorption of a quantity of energy of a joule per Kg of food. 
These radiations therefore have, as we can see, an energy far below the 10 MeV threshold 
below which the risk of radioactivity for the target atoms is avoided. And therefore, the 
irradiated food is not made radioactive. 
Food ionization is part of the civil exploitation of nuclear energy. [1] [25] [28] [30] [31] [32] 
[33] [34]. 

The term food ionization is now used both in place of irradiation because the latter inevitably 
leads to false associations of ideas (IAEA-TECDOC-1287, 2002). 
Ionization is used in food processing for the purpose: 
-to increase the shelf life by inhibiting certain physiological or metabolic processes such as the 
ripening and senescence of the fruits as well as the germination or budding of bulbs, roots or 
tubers; 
- prevent food spoilage by suppressing bacteria, molds and yeasts, which cause food spoilage, 
as well as by controlling insects and parasitic infestation; 
- ensure increased food security by reducing the level of harmful bacteria such as E. coli in 
ground beef, salmonella and campylobacteria in poultry as well as parasites that cause 
foodborne illness; 
The analysis of nutrients (vitamins, carbohydrates, lipids, proteins) does not reveal any specific 
modification of the nutritional qualities of an ionized food. 
All foodstuffs treated with ionization or containing ionized food ingredients must be labeled. 
The international symbol identifying irradiated food is Radura (Figure 5). 
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Figure 5 : Radura Logo 
Source : www.futura-sciences.com 

 
 

 

Figure 6: Comparison between irradiated               Figure 7 : Irradiated papayas (right)        
 (better quality) et non-irradiated mangoes [33]             , superior quality [1] 
 
 

Advantages and limitations: 
Benefits: 
Ionization allows you to: 
-Reduce losses and the amount of energy used in the food industry, 
-Free from the use of insecticides such as halogenated hydrocarbons in the conservation of 
agricultural products; 
-Avoid the use of unwanted chemicals such as ethylene oxide because of their health 
consequences in humans and livestock; 
-Ionization causes practically no rise in temperature of the treated food. This is a so-called 
"cold" process. Fresh processed food remains so and the physical state of frozen or dried food 
is not altered. Processing of already packaged products is possible and almost completely 
eliminates the risk of post-contamination, hence its advantage wherever maintaining the 
required hygiene is difficult (hot countries). 
-To improve the results of certain existing conservation methods: the combination between 
ionization and these methods (drying, freezing, smoking, freeze-drying, etc.) has the advantage 
of offering increased overall efficiency associated with a reduction in known untoward 
consequences, specific to each treatment separately [35]. Examples: when Ionization and 
refrigeration are combined, the performance of ionization is improved by taking advantage of 
the advantages of cold use, in particular with products such as meat, vegetables and even fruits. 
Thus, ionized strawberries with doses of 2 to 3 KGy can be stored for more than two weeks at a 
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temperature of 10 ° c [36]. Cold storage of ionized products thus significantly increases the 
shelf life and prevents the appearance of bad odors. In some cases a combination of ionization 
and the use of heat to reduce the doses of ionization and thus improve the effectiveness of the 
treatment are suitable. In other cases, the combination of ionization and freeze-drying or 
ionization and smoking can avoid the risk of the presence of microbes or insects. 
In all cases, it is therefore the biological effects of ionizing radiation that are sought after in the 
treatments applied to food products. This is to prevent the development of undesirable living 
things that accompany these products, or to modify various biological activities within the food 
itself [37] [38] [39] [40] [41] [42] [43]. 
 
Limitations: 
We have seen that the Committee of Experts of the FAO, the WHO and the IAEA gave an 
opinion first of all in 1981: "the ionization of any food up to a dose of 10 kGy (…) does not 
cause any nutritional problems (…) ", then a second opinion 
in 1997: "(...) doses higher than 10 kGy (...) do not cause nutrient losses to the point of having a 
negative effect on the nutritional status of individuals or populations" [1]. 
The limitations will therefore not affect the nutrient area, however ionization techniques can 
cause changes in the flavor (taste, smell) of food, their texture and / or smell. These 
organoleptic changes result from the radiolysis of food constituents often resulting in 
qualitatively very minor (but sufficient) changes in the structure of certain constituents. This 
poses no risk to the consumer but makes it impossible to market the treated products. The 
appearance of these modifications can be reduced by: 
o A lowering of the temperature during ionization, 
o An absence of oxygen during ionization, 
o Limitation of the formation of radiolysis products by optimizing the dose according to the 
objectives set. 
But for certain foods, these phenomena will still require a restriction of the field of application. 
The majority of consumer associations, in concrete terms, recognize the advantages that 
ionization can bring, their position is out of step with irreducible environmentalists and 
opponents. 
In the acceptance and the possible development of ionization their role is and will be 
significant. But this openness to the process is accompanied by several claims whose relevance 
is difficult to dispute: 
o The safety of foodstuffs for consumers' health: treatments must be limited to good quality 
raw materials; 
o The fairness of the transactions, ie the assurance of a rigorous control before, during and after 
the treatment; 
o The veracity of information in all its forms. 

Labeling is the major point of controversy. It is considered imperative by consumer 
associations. The obligation is disputed by manufacturers for two main reasons: 
o Why impose labeling since it is a recognized harmless treatment, and not an additive, 
o Labeling is likely to be considered by the consumer more as a warning than information, and 
therefore a deterrent, and to prevent the adoption of a process whose utility is recognized [37] 
[38] [40 ] [41] [42] [43]. 
Consumers are generally very wary of labeling indicating "treated with ionization" mainly for 
lack of information or for fear of everything related to nuclear power. Recent studies have 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 5, May 2020 
ISSN (Online) 2348 – 7968 | Impact Factor (2020) – 6.72 

 www.ijiset.com  

10 
 

shown that consumers are enthusiastic about buying foods labeled "ionized treated foods" for 
themselves and their families (including their children) once they are properly informed about 
the safety of this technique. [46] [47]. 

4-2- Sterile insect technique (SIT): 
Definition and principle: 
The Sterile Insect Technique (SIT) is the first method of pest control that uses genetics. To 
simplify, it could be defined as a form of insect birth control carried out on a regional scale. 
This technique involves reproducing huge quantities of target insects in a "factory" and 
sterilizing the males by exposing them to low doses of gamma radiation emitted by a source of 
cobalt 60. This radiation is powerful enough to inhibit the fertility of the sperm, but does not 
disturb the fly. These sterile male flies are then released by air into infested areas, where they 
mate with wild females. If sterile males greatly outnumber fertile wild males, the wild fly 
population is quickly wiped out. The proportion of sterile males to fertile wild males must be at 
least ten to one. 
This technique, unlike most other methods of pest control (pesticides), is ecologically rational 
and has no negative effect on biodiversity or the environment (sterility affects only the target 
species, only harming to the pest population). 
It also has another advantage: sterile insects are released by air which allows uniform 
distribution. 
It is, therefore, a viable technique even in habitats with difficult access such as forests or 
mountains, or even protected areas [12] [48] [49] [50] [51] [52]. 

SIT in the fight against Trypanosomiasis: the success of Zanzibar 
The success of Zanzibar (Tanzania) following a program implemented jointly by the 
Tanzanian government, IAEA and FAO, was obtained by using the sterile insect technique 
combined with the application of insecticide on the back of livestock and by using traps 
impregnated with insecticide to reduce the population of flies tsetse. 
This technique was used on the island of Zanzibar from 1984 to 1998, where in four years, no 
more tsetse flies were spotted. It did what no other method had done before. In Zanzibar, 
reports Kabayo, the island's agriculture minister, that since the start of the program to combat 
and eradicate the tsetse fly, milk production has tripled, local beef production has doubled and 
the number of farmers who fertilize crops with manure has increased fivefold. Fears that the 
elimination of the tsetse fly would have detrimental ecological consequences for the island's 
biodiversity have proven to be unfounded. 
Since the success of Zanzibar, FAO wishes to extend the use of this technique to other African 
countries. For example, in Burkina Faso in 2001, the Organization of African Unity launched 
the Pan-African Tsetse and Trypanosomiasis Eradication Campaign (PATTEC), based on the 
successful program in Zanzibar. 
SIT has had other successes before, notably in agriculture and animal health. It has been used 
to control the Mediterranean fruit fly in Argentina, Chile, Mexico and California, and against 
the melon fly in Japan; it allowed the screen to eradicate the New World butchery lucilia in the 
United States, Mexico, Central America and Libya [12] [48] [49] [50] [52] [53] [54]. 

 

5- Conclusion: 
This work presents a non-exhaustive review of the fields of application of ionization techniques 
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based on a scientific synthesis of the literature, with a view to improving their knowledge and 
thus allowing a rational choice of their adoption, in particular in Africa. . 
The discovery of the bactericidal action of ionizing radiation has had many successes, 
particularly in the sterilization of medical and surgical equipment, but also in the treatment of 
agro-food products (food ionization), and more recently in the sterilization of tissues for the 
purpose medical. 
Non-bactericidal ionization finds its application in the health field with iontophoresis in 
osteoarticular and dermatological pathology and the sterile insect technique for the eradication 
of certain endemic diseases such as Trypanosomiasis and malaria, the human and financial 
costs of which are considerable. 
Africa, in order to appropriate these different ionization techniques, is confronted with 
political, economic and socio-cultural constraints. From the economic point of view, the 
investments linked to the ionization installations remain very heavy, nevertheless, their 
processing capacity makes it possible to obtain a limited cost for the treatment of the products. 
Added to this is the lack of information on radiation, which can give free rein to many 
fantasies. This socio-cultural aspect constitutes the major problem in developed countries. 
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