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Abstract
The reasons and motivations for pesticides and biocides to be kept largely separate are matters for speculation, but uniformity and synergy in regulations are clearly desirable. Traditional biocides expose professionals and handlers all along the value chain to needless risks. Fortunately, a fairly wide array of safer yet effective technologies and products are available to keep pathogenic microbes at bay.

Traditional Boundaries between Pesticides and Biocides
Crops are subject to attacks by microbes, though most attention focuses on larger and easily visible pests. Hospitals and stored food attract pests as large as rodents, but the focus of medical and sanitation experts is on microbes. Even though fungi and bacteria are of some concern in field crops and in gardens, there is scarcely any attention on these microscopic midgets at the post-harvest phase. Bacterial, fungal, and viral infections are such major concerns in health care that spending on their management may routinely exceed amounts for surgeries and invasive procedures!

Dichotomies between pesticides and biocides can cause strange anomalies. Triazole fungicides require extensive toxicology studies before they can be registered as chemical pesticides, but doctors happily prescribe this chemical group for treatment of systemic fungal infections in their patients! Aldehydes and phenols on the other hand, are full of serious hazards, but marketers sell them without bars for use in hospital operation theaters!

Toxicities and Other Limits of Conventional Biocides

The European Union has taken an admirable lead in regulating biocides used in public health more rigorously than member countries have done in the past (Biocides, not dated). This step is certain to yield major health benefits for surgeons, nurses, and all other medical and para-medical staff, who are exposed to biocides with low vapor pressures, every day of their working lives. The matter is of serious concern for consumers as well, because traditional biocides do expose them to covert risks, whether they are patients in hospital theaters or healthy lay people buying stored produce for consumption (An Introduction to Indoor Air Quality, 2007). It is scandalous that biocides are used by technical people without any regard to re-entry periods and residue levels! Maximum residue limits in agriculture in the meantime continues to be nearly ridiculous, with much public attention for even parts per billion in some global brands of food and drink!
Issues in Chlorine Disinfection

Toxicity and hazards of traditional biocides are largely unnecessary because so many better alternatives are available and established. Chlorine is perhaps the best known of these, for bleach has been around for ages. However, the unstable nature of active chlorine in a traditional solution results in uncertain efficacy. This is why the best bleach is always something made fresh and used immediately.
Electrolysis with graphite electrodes opens new avenues to using chlorine as a reliable disinfectant on an industrial scale (Chlorine Disinfection, 2007). The chlorine content in sodium hypochlorite remains constant over periods that are long enough to guarantee reasonable shelf-life for a branded commercial product. A number of different presentations can be launched to meet the needs of fresh produce, health care settings, veterinary institutions, and of catering establishments as well. The almost ancient technology of using chlorine for disinfection gets a new lease of life when graphite electrodes are used to ensure uniform efficacy.

Features of Hydrogen Peroxide and Heavy Metals

Combinations of heavy metals and hydrogen peroxide have remarkable similarities with stable chlorine products. Once again, we are faced with prospects of using relatively old technologies in new Avatars! Copper, manganese, and zinc, are still used to control fungi in field crops, though control of microbes in human systems has moved on to using other forms of antibiotics. 

Heavy metals and hydrogen peroxide can be used without each other, and indeed this is the real case. Hydrogen peroxide in used in small surgeries routinely, just as farmers use fungicides based on simple heavy metals. However, it is apparent that the synergy between these two approaches is considerable, so there is considerable merit in using products based on tested combinations of the two active substances (Product Description, 2007). The heavy metal content in such products is well within prescribed safety limits, and while hydrogen peroxide is hazardous to store and to transport, it has no residue issues at all.
Ozone and Radiation Perspectives

Many of the claims and drawbacks of hydrogen peroxide are mimicked by ozone. It is such a powerful oxidizing agent that no pathogenic microbe can hope to escape its powerful intervention is essential respiration (Ozone Disinfection System, 2006). The chances of resistance to ozone are also unheard of, since a mutation outside the Kreb’s Cycle is hardly likely. Ozone can be economical as one once an institution invests in generation and storage infrastructure. Additionally, disinfected areas need to be protected from fresh attacks by pathogenic colonies. Hospitals with effective barriers on zonal movements of people and materials can safely discard toxic fumigants in favor of ozone. 
Ultra-violet is a popular method of making water safe to drink. However, heavy pathogen loads need long exposure using these wave-lengths. Gamma radiation from nuclear sources is more efficacious, but the technology is highly restricted, especially in some countries (Nuclear India, 2002). Radiation technology is also capital intensive, though the results in terms of efficacy and safety are hard to beat.
Bacteria as Police

The versatility of bacteria can be used to control their own kind! Bacterial biocides are known to be effective in disinfecting organic waste (Excel’s Waste Management Technology, not dated). This is an important property in conditions where waste and people are forced to life in close proximity with each other. This technology has also been used to degrade toxic chemical residues in effluent streams. A large number of possible new applications of producing custom-made bacterial colonies are under various stages of tests and trials (Bio-Ops, 2006). Genetic manipulation know-how holds the promise of rapid development cycles. However, constant vigilance is the only way of ensuring that chromosomes do not change to the detriment of safety concerns.
Conclusions

Microbes need more attention. Safety issues with products such as formaldehyde and phenols have been ignored for many years, putting unsuspecting human lives in danger. The risks of using conventional biocides for air, skin, and surface protection, as well as for stored food and beverages, are entirely unnecessary, given the abundant choices of safer alternatives. Most regulators have failed to recognize these hazards, but that should not prevent the best professionals from the pesticides sector to turn attention to the profitable and socially relevant field of disinfection. 
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