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Indine is an sffective, simple, and cost-efficient means of water disinfection for people who vaca-
tion, travel, or work in arcas where municipal water reatment is not reliable. However, there is
considerable controversy about the maximum safe iodine dose and duration of use when iedine is
ingested in excess of the recommended daily diecary amount. The major heafth effect of concern
with excess iodine ingestion is thyreid disorders, primarily hypothyroidism with or without
indine-induced goiter. A review of the human trials on the safery of iodine ingestion indicates thar
neither the maximum recommended dietary dose (2 mgfday! ner the maximum recommended
duration of use (3 weeks] has a firm basis. Rather than a clear threshold response level or a linear
and temporal dose—response relationship between iodine intake and thyroid function, there
appears w be marked individual sensivivity, often resulting from unmasking of underlying thyroid
disease. The use of iodine for water disinfection requires a rish-benefit decision based on iodine's
benefit as a disinfectant and the changes it induces in thyroid physiology. By using appropriate
disinfection I!ﬂd':n'u:lu.e: and rnnrlilnring th:n\rli.d ﬁ.ml:ltinn, masi |1l=n|'.l|: can use indine l:'l;rr water
treatment over 3 prolonged period of time, Key words goiter, iodine, thyroid disorders, thyroid
hormones, water purificavion. water supply. Eweiren Healeh Perspece 108:679-684 (20004,

{Online 21 June 2i40]

Irerpcifehpnec ] miehs, nib godacsy 2000f 08 p0 79684 backer/absrract, hrml

lodine is an esential nuerent for oprimal chy-
roid function in adults and for fecal, infane,
and child develapment. Dietary supplementa-
tiom, generally via iodized salt but occasionally
via iodinated warer, has decreased goiter and
hypothyroidism due o iodine deficiency in
most of the world. Dara from supplementa-
tion programs and elsewhere indicare thar
adulrs need ro ingest ar lease 150-200 pg
wding per day {/-3). Hollowell er al, (4)
repored that the average American intake of
iodine is near optimal, Nonetheless, inges-
tion of iodine in excess of the recommended
daily intake level i common because of
iodine in ditary sources such as dairy, eggs,
mieat, l'.‘ﬂ.'ﬂd, an-;] srawn:cl, or rJ'l,at in F]'.IJI-
macologic sources such as the cardiac angiar-
rthythmic drug amiodarone. Excess iodine
may also disrupr normal chyroid funcrion,
but the maximum safe level for long-rerm
ingestion remains underermined. Experrs
suggest thar 1-2 mgfday is safe for most
peple, yer empinc evidence suggests that
much higher amounts are usually wlerared
withour problems (1,5,

The use of idine to improve the micoo-
biclogic guality of drinking water in areas
without safe public sources of potable warer
also contributes iodine levels in excess of the
recommended maximum daily intake. Field
warer treacment is @ necessity for millions of
rravelers, campers, military roops, and peo-
ple living and waorking in underdeveloped
arcas, in addition o enrire populations in
disaster and medical relict sivuarions {6), We
reviewed published dara on the effects of

consuming more than the daily recom-
mended dose of iodine in an arempt to
identify the maximum safe dose and dura-
tion of ingestion when iodine is used for
weater disinfection.

lodine for Water Treatment

lodine is a halogen, like chlorine, thar exeres
a biocidal effect through it chemical proper-
ry 25 a strong oxidant. The active disinfecrant
species are elemental iodine and hypoiodenos
acud (7.8, Jodide has no disinfectant activity;
however, iodine is rapidly converted to
ioclide in the stomach and absorbed fneo the
blood. Water disinfection with halogens is a
first-order chemical reaction: the primary
variables are aqueous concentration of halo-
gen and the rime ir is in conrace wich the
microorganism (9 /i, In addicion, different
classes of microorganisms vary in their sus-
cepribility 1o halogens. Bacteria are very sen-
sitive. viruses are intermediate, and protozoan
cysts are more resistant. Doses of iodine
below 1 mgf/L are effective for baceeria within
minutes; however, at this concentration, it
would take many hours to kill (ardia eysts,
Although low doses can be used in conerolled
situations, recommended levels of iodine for
point-of-use water disinfection in unmeni-
tored field siruarions are higher to allow for
unanricipared reacrions with erganic contam-
nants [_h:lng,:n demand} and 1o allow a rela-
rively short coneact rine {4}

lodine has several advantages over chio-
rine for field use—including grearer chemical
seabilicy of the product and less reacrivity
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with organic nirrogenous coneaminanes of
residual concenerations in warter—leaving
higher feee residual concentration in water
and more acceptable taste in equipotent
doses ( 11.12). lodine is available in a variety
of forms, including solutions (tincrure of
iodine, povidone, Lugol's, and sarurated
aqueous solurion with iedine crystals),
tablets, and iodine resins.

lodine resins offer additional advanrapes
for field use because the resins are an
extremely stable form of fodine char can be
incorporared into a wide range of filcers and
acr as a demand disinfectant with limired
dissolurion in warer {73} Linle iodine is
released into agueous solution, however: as
watet passes through and microorganisms
contact the resin, iodine is sided by electre-
static forces and binds to microorganisms.
The residual iedine concentration with
indine resins is much less than concentra-
ons :I'-ﬂ."']'.l'.l tI'IE n:mmmx:ndrd dmn:s UE’ ta.|:r]r.|:
ar liquid forms of jodine (Table 1). [odine
resin filcers usually incorporate two addi-
tional srages: microfiltration o remove
Cryprosporidinm oocysts that are resistant 1o
halogen disinfecrion, and granular activared
charcoal 1o further reduce the concentrarion
of idine in effluent warer.

Todine has been used ro cnsure the safery
of potable water since the 19405, when the
military developed a wabler formulation for
use by troops in the feld {I10h, Widespread
use followed in the civilian population.
There are no sccurare fgures for the number
of civilian or military personnel who use
indine for warer disinfection. A survey of
manufacrurers reveals thar in 1998 approxi-
marety G000 odine resin devices were sold
for individual or smeall-group civilian wse. In
addition, the leading manufacrurer sold
rnare than 300,000 bowles of iodine rablers,
This does not include iodine sold in other
Furms, such as tincure of iodine, pavidone,
ar iodine crystals in aqueous selution.
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bstract

lodine is an effective, simple, and cost-efficient means of water disinfection for people who vacation, travel, or work in
areas where municipal water treatment is not reliable. However, there is considerable controversy about the maximum
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safe iodine dose and duration of use when iodine is ingested in excess of the recommended daily dietary amount. The
major health effect of concern with excess iodine ingestion is thyroid disorders, primarily hypothyroidism with or without
iodine-induced goiter. A review of the human trials on the safety of iodine ingestion indicates that neither the maximum
recommended dietary dose (2 mg/day) nor the maximum recommended duration of use (3 weeks) has a firm basis.
Rather than a clear threshold response level or a linear and temporal dose-response relationship between iodine intake
and thyroid function, there appears to be marked individual sensitivity, often resulting from unmasking of underlying
hyroid disease. The use of iodine for water disinfection requires a risk-benefit decision based on iodine's benefit as a
disinfectant and the changes it induces in thyroid physiology. By using appropriate disinfection techniques and monitoring
hyroid function, most people can use iodine for water treatment over a prolonged period of time.
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