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ABSTRACT. Eye/skin chemical splashes are a significant problem. Diphoterine is an hypertonic. polyvalent. amphoteric compound developed in France
as an eye/skin chemical splash water-based decontamination solution. In vitro and in vivo, it actively decontaminales approximately 600 chemicals,
including acids. alkalis, oxidizing and reducing agents, irritants, lacrimators, solvents, alkylating agents, and radionuclides. Its chemical bond energy for
such agents is greater than that of tissue receptors. Its hypertonicity impedes chemical tissue penetration and may remove some amount of skin/cornea-
absorbed toxicants not already bound to tissue receptors. Diphoterine chemical reactions are not exothermic. Diphoterine and its acid/alkali decontami-
nation residues are not irritating to the eyes or skin; it is essentially nontoxic.  Diphoterine can prevent eye/skin burns following chemical splashes and

results in nearly immediate pain reliel.

Eye/skin chemical bumns are a significant problem both in

industry and amongst the general public, but the actual preva-

lence is difficult to determine. Josset et al noted there were
approximately 7,000 serious occupational injuries from chemi-
cal burns in France in 1984, with about % of these involving the
eyes (1). These chemical burns were responsible for approxi-
mately 120,000 lost work days and 250 cases of permanent
disability.

In the US, national data on exposures reported to Poison
Centers are maintained by the American Association of Poi-
son Control Centers in its Toxic Exposure Surveillance Sys-
tem (2). This database records toxicant exposures reported to
participating Poison Centers, includes all exposure routes, and
covers a wide variety of potentially toxic exposures including
those to chemicais.

In the TESS database for 1999, there were a total of
2,201,156 human poison exposure cases, including 873 poi-
soning fatalities. There were a total of 185,509 dermal expo-
sure cases (8.0%) and 134,669 ocular exposure cases (5.8%).
Of the 873 fatalities, 12 (1.3%) were from dermal exposure and
1 (0.1%) was from ocular exposure.

Reviewing Workers’ Compensation records from West Vir-
ginia during a 1-y period, Islam et al found that eye burns (ther-
mal as well as chemical) had an incidence rate of 28.0/100,000
employees (3). There were 183 ocular burn injuries that re-
sulted in medical care reimbursement, payment for lost wages,
or permanent partial disability benefits. Ocular chemical expo-
sures in this group were associated with burn injury, atopic
conjunctivitis, and acute conjunctivitis. Chemical exposures
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accounted for 43.7% of ocular burn injuries (80/183), 67.3% of
atopic conjunctivitis cases (136/202), and 29.3% of the acute
conjunctivitis cases (12/41), overall the most frequent cause of
these conditions.

For decontamination of chemical eye splashes, it has been
stated that “The ideal flushing solution is a sterile, isotonic,
preserved, physiologically balanced saline solution. At a mini-
mum, flushing fluid should be clean and non-toxic™ (4). How-
ever, such solutions provide only passive decontamination by
rinsing the chemical off the cornea and conjunctiva or skin. A
better approach is to combine this rinsing activity with active
chemical decontamination.

Diphoterine is an eye/skin chemical splash decontamina-
tion solution. It is a polyvalent, slightly hypertonic, amphot-
eric, water-soluble molecule that binds acids, bases, oxidizing
agents, reducing agents, solvents, irritants, alkylating agents,
and radionuclides. Its chemical reactions are not exothermic
(do not release heat which could damage exposed tissues).

METHODS

Previously published and currently unpublished studies on
the safety and efficacy of Diphoterine as a decontamination
solution for eye/skin chemical splashes were reviewed. Ex-
perimental animal and human studies cited were carried out in
accordance with all applicable guidelines and regulations on
animal use and care and human subjects protections in the
countries where they were performed. When unpublished data
are cited in this review, they are identified in the References
section by the notation: (unpublished).

RESULTS

In Vitro Studies
Diphoterine has been shown in vitro to neutralize approxi-
mately 600 chemical compounds, including acids, bases, oxi-
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