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Abstract: When you type” Iodine” in google scholar, you will end up with 2,200,000 
articles that are titled with anything regarding iodine, except “what is it”. Here in this 
short note review, a summary of iodine that includes its origin, structure, types, 
sources, uses, concentration, toxicity, and iodine intake and how to measure it, was 
collected and infused in a nutshell.  
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______________________________________________________________________________ 

1. General overview of iodine 
Iodine (Fig1) is derived from nucleosynthesis that occurred 10 billion 

years ago in a star-supernova explosion that dispersed the dust that formed 
planet Earth (Venturi 2011). It is the second heaviest element to be essential 
in living organisms (Chauvel 2018). Iodine is a non-metallic, grayish-black 
element of the halogen group of the periodic system with symbol I 
(Safranovski, n.d.) and was discovered by French chemist Bernar cartois in 
1811 A.D. and named iode from the Greek “ioeides” which means violet 
because of the color of iodine vapor (Chauvel 2018). Iodine is a minor 
component on earth (10 ppb for the bulk silicate earth) and is mostly 
concentrated in oceans and sediments because it is highly soluble. It is found 
in nature in form of Iodide, iodate, elemental iodine, and organic iodine. 
(Chauvel 2018). The chemical and physical properties of iodine were 
summarized in table1.  

 
Figure 1. Iodine (I2) molecular structure adapted from (Hibbert et al. 1987). 
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Table 1. Chemical and physical properties of iodine. 

Property   
Atomic mass  126.9054 g/mol 

Atomic number 53 
Boiling point  184.4 C 

Density (at 25C) 4.93g/cm3 
Isotopes  37 

Melting point 113.5 
Oxidation state   −1, +1, +3, +5, +7 

Solubility (at 25C) 0.34g/L  
Vapour pressure (at 25C) 40 Pa 

2. Uses of iodine and its function: 
Iodine is generally used as a local anti-infective agent for skin wounds. 

Also, as a disinfecting agent in the form of tablets for water treatment or 
solutions for surfaces in hospitals, surgical tools, and laboratories (Backer and 
Hollowell 2000). Inside the human body, iodine is required to form thyroid 
hormones which are important for metabolism and growth (Agency for Toxic 
Substances and Disease Registry 2004). Also, iodine may play a vital role in 
protecting protein and DNA molecules in animal cells from oxidation due to 
the fact that iodide is antioxidant (Venturi 2010). Moreover, it has been found 
that iodide has a relation to the activity of enzymes that acts as antioxidants 
such as catalase, glutathione peroxidase, and superoxide dismutase (Soriguer 
et al. 2011). 

3. Sources of iodine in the environment and the human: 
Iodine occurs naturally in the environment and can be found in all 

environmental reservoirs including the hydrosphere, biosphere, atmosphere, 
and geosphere Fig.2. In addition, iodine is a mobile, redox-sensitive element 
that distributes readily in the environment due to its high affinity for aqueous 
fluids (Chauvel 2018). Iodine exists in the atmosphere as particulate iodine, 
organic and inorganic gaseous iodine and its concentration in the atmosphere 
ranges from 1 ng/m3 to 100 ng/m3.  In the hydrosphere, iodine concentration 
ranges from 1 ng/ml to 60 ng/ml. In the geosphere, iodine existence is 
associated to organic matter and its concentration varies based on location. 
In the biosphere, iodine enters to the body of plants through absorption from 
the surrounding environment and enters the body of mammals through 
ingestion (Hou et al. 2009). Most of the iodine in the environment is derived 
from volatilization from ocean while little is derived from weathering of the 
lithosphere (Selinus et al. 2013). The geochemical studies of iodine indicate 
that iodine is volatilized from oceans, carried overland by winds, and 
deposited on the soil by rain (Van Nostrand's Scientific Encyclopedia). 
Therefore, desert areas such as Saudi Arabia are expected to be low in iodine.  

In terms of the human diet, a significant percentage of iodine daily 
intake is from food consumption. The human diet is the major source of 
iodine in the human population. An additional source of iodine may come 
through taking medications (e.g., amiodarone) or multivitamins. Most of the 
dietary iodine is absorbed by small intestine and transferred then into blood 
(Hays 1984). Table 2 summarized the content of iodine in some of the most 
commonly consumed food in Canada.  
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Figure 2. Iodine distribution through different chemical forms in the environment. Source from (Jabbar, 
Wallner, and Steier 2013). 

Table 2. Iodine content in selected Canadian food. Adopted from (Benkhedda et al. 2009). 

 Food type Iodine Concentration µg/ g 
1 Tea, coffee, and water  0.028 
2 Grain products  0.164 
3 Fruits and Vegetables  0.028 
4 Milk  
         whole 0.268 
         2% 0.317 
         1% 0.301 
         skimmed 0.258 
         raw milk 0.160 

5 Yoghurt   0.493 
6 Beef   0.105 
7 Chicken  0.346 
8 Cheese 1.163 
9 Fish  0.640 

10 Eggs 0.727 
11 Iodized Salt 50.89 

4. Isotopes of iodine 
Thirty-seven isotopes of iodine are identified, beginning with 108I up to 

145I. The only iodine isotope that is stable is 127I. All of the other isotopes are 
radioactive. Iodine isotopes 123I, 125I, 129I, and 131I are interest (Hou and Ding 
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2009). The nuclear prosperities and applications of some radioiodine are 
presented in table 3. 

Table 3. Nuclear prosperities and application of some radioiodine, modified from (Coenen, Mertens, and 
Maziere 2006). 

 Mode of decay Half life  Application 

123I EC 13.2 hours 
Nuclear medicine diagnostic tests such as scintigraphy and SPET “single-

photon emission tomography”. 
125I EC 59.4 days Radioimmunoassay “RIA”, and tracer in lab experiments  
129I β- 16.14 million years dating tool, oceanography, and groundwater tracer   
131I β- 8.02 days Therapy 

4.1. Iodine-123 
123I is a short-lived radioisotope with a half-life of 13.2 hours  (Hupf, 

Eldridge, and Beaver 1968) and decays by electron capture and emits low 
energy electron = 0.159 MeV (Narra et al. 1992). It is produced 
anthropogenically from a nuclear reaction in a cyclotron and there have been 
about 25 nuclear reactions proposed, the most common one is from 
Tellurium-123 123Te (p,n) 123I  (COENEN, MERTEN, and MAZIE`RE 2006). 
Due to its unique short half-life and low energy that decreases the radiation 
risk, iodine 123 is used mainly in nuclear medicine as a diagnostic tool and 
imaging. For example, iodine-123 has been used to study thyroid gland 
uptake, iodine metabolism in the human body, and imaging studies for the 
brain (Myers 1973; Narra et al. 1992). Moreover, iodine-123 
metaiodobenzylguanidine (123I-MIBG) is considered by many physicians as a 
non-invasive tool for the diagnosis of ventricular arrhythmias and other 
cardiovascular risks in cardiac patients (Van Vickle and Thompson 2015; 
Stefanelli, Treglia, and Giordano 2012). 

4.2. Iodine-125 
125I is the second short-lived radioisotope discovered by Reid and Keston 

in 1946 in tellurium solution that bombarded with deuterium (Baker and 
Gerrard, n.d.). It has a half-life of 59.4 days and decays by electron capture 
and emits low energy electron = 35.5 KeV (COENEN, MERTEN, and 
MAZIE`RE 2006). 125I is produced anthropogenically from the nuclear reaction 
of Tellurium-125 in cyclotron 125Te (p,n) 125I or from reactor irradiation of 
Xenon-124 (Baker and Gerrard, n.d.). Many scientists prefer the use of 125I over 
131I since the former has a longer half-life with no beta radiation (Narra et al. 
1992). These characteristics expand the application of 125I in many fields 
which are mostly in scientific research and labelling (Paxton, Rowell, and 
Cree 1978; Baker and Gerrard, n.d.) with serious attempts to use it in cancer 
therapy that gave promising results (Gutin et al. 1984; Martinez-Monge et al. 
1999). In term of medical radiography, 125I was used for SPECT imaging but 
its low energy emissions (35.5 KeV) makes it only suitable for small animals 
(Cavina et al. 2017). 

4.3. Iodine-127 
127I is the stable form of iodine that is an essential element in the 

formation of thyroid hormones which are important for metabolism and 
growth in humans and animals (Agency for Toxic Substances and Disease 
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Registry 2004). More than 80% of iodine in the human body resides in the 
thyroid gland (Hou and Ding 2009). The World Health Organization (WHO) 
recommends that daily iodine intake should be 90-120 µg for children less 
than twelve, 150 µg for children above twelve and adults, and 250 µg for 
pregnant and lactating women (Agency for Toxic Substances and Disease 
Registry 2004). If the iodine concentration in the body is below these 
recommended levels; iodine deficiency occurs (Mannar and Dunn 1995). 
Iodine deficiency has the most attention in the WHO since 1945 and it is 
claimed that two billion individuals all over the world have insufficient 
iodine intake (Zimmermann 2009a). Iodine deficiency is classified into 
moderate and mild deficiencies, and is linked to many health disorders such 
as Autism, Hypothyroidism, Brain damage, Psychomotor impairment, and 
Goitre (table 4). According to the WHO data (Fig 3), 47 countries have iodine 
deficiency; 10 were classified as moderate iodine deficiency and the 
remaining 37 were classified as mild (de Benoist et al. 2004). According to the 
Canadian Health Measures Survey (CHMS) results, the median 
concentration of iodine in Canada was 151 µg/L which is within the range of 
optimal intake recommended by the WHO (Statistics Canada 2012).  

Table 4. Health disorders linked with IDD. 

Iodine Deficiency Disorders Physiological groups 
Goitre - Hypothyroidism All Ages 
Impaired mental function Adult 

Impaired mental function - Delayed physical development Child and adolescent 
Abortion Pregnant woman 
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Figure 3. Degree of iodine status worldwide based on urinary iodine concentration. 

To combat iodine deficiency, iodine is introduced regularly into the 
human diet. Many types of food such as salt, milk, bread, and water have 
been considered as possible transporters(de Benoist et al. 2004).  Among these 
foods, salt was internationally accepted, because it is widely used in culinary 
recipes. Therefore, it is recommended as a supplement to cure iodine 
deficiency disorder (IDD) internationally (Mannar and Dunn 1995). As a 
consequence, many studies suggest that iodized salt is a very important 
source of iodine in human. For example, (Gunnarsdottir and Dahl 2012) 
mentioned that iodized table salt is the main dietary source of iodine in the 
human diet and provides 50% of iodine intake essentially in Sweden. Other 
studies (Pandav et al. 2013) & (Fields and Borak 2009)  mentioned the same 
concept indirectly by saying that avoiding iodized salt may increase the risk 
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of iodine deficiency. Moreover, the WHO and the International Council for 
Control Iodine Deficiency Disorder (ICCIDD) believe that iodine fortification 
in salt is an important strategy for iodine deficiency elimination (Mannar and 
Dunn 1995)(de Benoist et al. 2004).   

In contrast, (K. E. Charlton et al. 2013) study shows that lower iodized 
salt intakes do not compromise iodine status at study population in Cape 
Town, South Africa. In addition, (He et al. 2016) studied the effect of salt 
reduction on iodine status. Their findings indicate that reducing salt 
consumption to 30% is not compromising iodine status. Moreover, (Nazeri et 
al. 2015) shows that iodine status is inadequate for a lactating woman, 
although with mandatory salt iodization. This indicates that iodized salt has 
a minor effect on iodine status. Furthermore, (K. Charlton et al. 2014) were 
concerned about the WHO recommendation to reduce salt intakes by 30% in 
2025 and tested how far this reduction may compromise iodine status due to 
the fact that iodized salt is a good strategy to eliminate IDD. Their study 
concludes that there is no difference in iodine status between women who 
are salt intakes and women how are non-salt intakes and both groups have a 
mild iodine deficiency. Therefore, empirical knowledge of iodine sources in 
the human body is needed. There is a lack of knowledge empirically to 
identify the most important sources of iodine. In another word, an empirical 
study that traces the sources of iodine in the human body and its relationship 
with the human diet is lacking in the iodine area. Most studies consider that 
high content of iodine in specific food reflects food importance as a source of 
iodine in the human diet, ignoring many factors such as daily intake, iodine 
loss during storage or cooking, and iodine absorption and metabolism in 
presence of iodine inhibitors.  

4.5. Iodine-129: 
129I is a long-lived radioisotope with a half-life of 16.14 million years 

(García-Toraño et al. 2018).  It is produced naturally by the nuclear interaction 
of cosmic rays with xenon in the upper atmosphere and by the spontaneous 
fission of uranium-238 in minerals (Raisbeck and Yiou 1999). The natural 
production of iodine 129 is estimated as 5.29x105 Bq/y, while the anthropogenic 
production ranges from 3.7x1011 to 5.21x1011 Bq/y (Sunny et al. 2014). Therefore, 
the I-129/I-127 ratio in environmental samples ranges from 10-12 up to 10-4 (Fig.4) 
(Zhang and Hou 2013). Since 1945, the concentration of 129I in the environment 
has increased sharply due to anthropogenic nuclear activities such as nuclear 
weapons testing, nuclear fuel reprocessing plants (NFRP), and a minor 
contribution from nuclear power plant (NPP) accidents and emissions (Fig.5). 
A study by Zhang et al. 2013 differentiated 129I/127I ratios into three categories: 
pre-nuclear era natural levels with 129I/127I ratios of 10-12, modern background 
129I/127I ratios ranging from 10-11 to 10-9, and contaminated areas that have 
129I/127I ratios from 10-8 higher. As a mobile long-lived radioisotope in the 
hydrosphere and atmosphere, iodine is distributed throughout the 
environment and can easily enter the food chain through the hydrosphere, 
atmosphere, and geosphere.(Zhang and Hou 2013; Jabbar, Wallner, and 
Steier 2013). Since 129I is a fission product, it is a very good indicator of the 
global dispersion of nuclear emissions, without being itself a dangerous 
radioisotope. Owing to its characteristics, which are solubility in water, volatility in 
air, and long-living, iodine is distributed through different chemical forms in the 
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environment and can stay in oceans up to 105 years and in the atmosphere up to 30 
days (Zhang and Hou 2013)(Jabbar, Wallner, and Steier 2013) 

 
Figure 4. Global distribution of 129I/127I ratios in shallow seawater, rivers and lakes. adapted from (Zhang 
and Hou 2013). 
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Figure 5. The impact of the reprocessing plants on 129I concentration over time. adapted from (López-
Gutiérrez et al. 2004). 

Applications of 129I are typically limited to environmental investigations 
such as its use as a tracer in oceanography, groundwater dating or nuclear 
emissions (Zhang and Hou 2013; Jabbar, Wallner, and Steier 2013). Due to the 
sensitivity of AMS, there is an opportunity to expand the use of 129I 
applications into new fields such as biomedical applications or nutrition. 
Recently, (Awwadh, Cornett, and Herod 2021) study successfully extracted 
129I from human urine using hydrogen peroxide as a solvent. The 
concentration of 127I and 129I in their urine samples were significantly 
correlated and generally similar to the 129I concentrations and 129I/127I ratios 
from environmental samples that are collected around the place of residency. 
The ability to measure 129I in human urine expands the application of 129I in 
the biomedical field and its use as a tracer, such as the investigation of the 
sources of iodine in the human diet and their relative importance for iodine 
sufficiency or investigations of 131I uptake in the event of a nuclear emergency 
using 129I in urine as a proxy. Furthermore, it can help to evaluate 129I exposure 
directly in the people who live near or downstream from a contaminated area 
such as nuclear reprocessing plants. 

4.6. Iodine-131 
131I is the most known radioisotope of iodine. It has a half-life of 8.02 days 

and decays by beta emission giving energy electron = 606 KeV (Mody et al. 
2015; Cavina et al. 2017). It is produced as a fission of 235U or 
anthropogenically from nuclear reaction of Tellurium-130 in cyclotron 130Te 
(n,ɣ) 131I (COENEN, MERTEN, and MAZIE`RE 2006). 131I is considered as the 
most dangerous radio fission contaminant of nuclear accidents. It can be 
found in air, water, soil, and plants, and can enter the human body through 
inhalation or ingestion (WHO 2017). On one hand, it is well known that 
thyroid tumors are the common incidences that are observed after nuclear 
accidents or atomic bombs, and higher rates of thyroid cancer were linked to 
radioactive iodine 131I after Chernobyl accidents (Likhtarev et al. 1995). On 
the other hand, 131I is the most common and widely used radioisotope in 
medical diagnosis and shows notable success in therapeutic purposes, such 
as radioimmunotherapy for thyroid cancer as well as neuroendocrine tumors 
and hematologic malignancies (Scott and Lee 2008).  Although, 131I from 
external radiation is linked to thyroid cancers, the therapeutic 131I causes 
fewer cancer cases (Hall, Mattsson, et al. 1996; Hall, Fürst, et al. 1996). For this 
discrepancy, an excellent explanation was given by (Hindié et al. 2002). It 
concludes that the thyroid gland is increasingly sensitive to radiation with 
decreasing age. Children and adolescents are at higher risk of developing 
radiation-induced thyroid cancer, since their uptake rate is higher during the 
development, and their tissue dose also is higher due to the small size of their 
thyroid glands. Therefore, (Hindié et al. 2002) recommended that the medical 
use of 131I should not be performed in children. In addition, it was observed 
that the toxicity of 131I when entering the organisms through inhalation is 
higher than ingestion (Luchanskii et al. 1988). Therefore, the route of 
exposure to 131I could play a significant role in developing radiation-induced 
thyroid cancer.  
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5. Iodine toxicokinetic to humans: 
5.1. Absorption: 

The main route of iodine exposure is through ingestion, then inhalation, 
and very low concentration will be absorbed through skin or eye. (Riggs 
1952) reported that 90% of the radioiodine amount is absorbed in 45 min after 
digestion and the total amount stays in the body for more than 30 hrs.  
Molecular iodine, inorganic iodine or iodine ingested in forms other than 
iodide is converted into the iodide ion before it is absorbed (Agency for Toxic 
Substances and Disease Registry 2004). The absorption rate of iodine in the 
gastrointestinal tract is reported to be similar in all ages above 18 years old 
(Sternthal1980). Nonetheless, the presence of perchlorate, thiocyanates, 
isothiocyanates, and nitrates can decrease iodide absorption which may lead 
to a decrease in thyroid production. (Prasad et al 2020). The fraction absorbed 
of iodine in humans was not reported because iodine cannot be administrated 
by injection; therefore, iodine bioavailability is usually calculated based on 
dietary iodine where daily iodine intake is a major factor 
(“1997_Hurrell_Bioavailability_of_iodine_EJCN.Pdf,” n.d.) 

5.2. Distribution/ Metabolism 
Once iodine is absorbed into the bloodstream, it must be distributed to its site 

of action, i.e., the thyroid gland. More than 80% of the iodine in the human body 
is stored in the thyroid gland (Hou and Ding 2009). The thyroid gland is an 
endocrine gland located on the front and sides of the trachea and produces 
three types of hormones: thyroxine (T4), triiodothyronine (T3), and 
calcitonin. Iodine is essential to the synthesis of T4 and T3. Thyroxine 
(C15H11O4I4N) has four atoms of iodine while triiodothyronine (T3) has three 
atoms of iodine. Both hormones functioning similarly in the body to synthesis 
of protein, and to produce energy by increasing cell respiration of 
carbohydrates, fatty acids, and amino acids molecules. In general, T4 and T3 
contribute to the growth of mammals' body parts and organs such as muscles, 
liver, and brain (Scanlon 2007). In order to adequately synthesize T4 and T3, 
the thyroid gland requires no more than 70 µg daily. The recommended daily 
allowance level of iodine 150 µg/day, which doubles the thyroid gland 
required value, may be necessary for optimal function of other non-thyroidal 
tissues. Thus, further research and study of iodine beyond its role in thyroid 
hormones is needed (Venturi 2011). 

5.3. Excretion 
Iodine that is not stored in the thyroid gland leaves the body, primarily 

through urine and a small amount through sweat, saliva, and breast milk 
(Agency for Toxic Substances and Disease Registry 2004) and its 
concentration is considerably varied among individuals. Around 97% of iodine is 
excreted in the urine as iodide, with limited re-absorption in the kidney (Agency for 
Toxic Substances and Disease Registry 2004). The excretion of iodine through 
faeces was reported and its concentration was neglected  <0.5% (Hays 2001). The 
excretion half-life is varied among individuals and reported between 15.1 -54.6 days 
with a mean of 31 days.  In terms of dietary iodine, (Agency for Toxic 
Substances and Disease Registry 2004) reported that iodine leaves the body 
through urine in few weeks to months.  
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6. Iodine intake  
The relationship between the level of iodine consumption and the risk 

of thyroid disease is frequently shown in nutrition by U-shaped curves, 
which mean both low and high intakes are associated with an increase in risk 
(Laurberg et al. 2001). On one hand, it is well known and documented that a 
low iodine intake is causing hypothyroidism and is strongly associated with 
many health disorders such as autism, neuropsychological disorders and learning 
disabilities in human infants, psychomotor impairment, abortions or stillborn in 
pregnant women, and endemic goitre (Venturi 2011).  On the other hand, excess 
iodine intake is less frequently addressed. In addition to hyperthyroidism, it 
has been noticed that excess iodine intake is also associated with endemic 
goitre and hypothyroidism as same as iodine deficiency (Laurberg et al. 
2001).  

The content of iodine is low in most food sources except for marine 
origin, and can be affected by the condition of the soil, the condition of 
weather, or the condition of cooking during the process of the meals 
(Zimmermann 2009b; Li et al. 2018). For example, in the area where the soils 
are high in iodine, groundwater is also high in iodine (Considine 1995). In 
addition, iodine content in milk of cattle that are grazing near coastal areas is 
higher than milk from cattle that are grazing in mountains (van der Reijden, 
Zimmermann, and Galetti 2017). Similar observations were noticed in milk 
during summer versus winter that iodine content in milk during the summer 
season is less than winter (Rasmussen, Larsen, and Ovesen 2000). Food 
processing also affects iodine content in food. For instance, heat during 
cooking of food removes up to 70% of the iodine in iodized salt and up to 
15% in some vegetables such as celery (Li et al. 2018). Most foods provide an 
iodine content of between 3 to 75 micrograms per serving which is, in general, 
is less than the recommended daily intake. 

The Dietary Reference Intake (DRI) for iodine includes 4 types of values 
that are distributed based on age and gender. The first is Estimated Average 
Requirement (EAR) which is “the average daily iodine intake level estimated 
to meet the requirement of half the healthy individuals”. The second is 
Recommended Dietary Allowance (RDA) which is “the average daily 
dietary iodine intake level sufficient to meet the iodine requirement of almost 
all (98%) of healthy individuals”. Sitting the Recommended Dietary 
Allowance RDA value depends on EAR and can be calculated as RDA= EAR 
+2SD EAR; where SD = standard deviation of estimated average requirement. 
However, when RDA cannot be determined for specific age of individuals, 
such as iodine for infants, the adequate intake is used. Adequate Intake (AI) 
is “the recommended average daily intake level that is assumed to be adequate 
based on observed or experimentally determined approximations”. For 
example, the RDA of iodine cannot be determined for infants; therefore, AI 
is used and it reflects the mean of iodine intake that is observed in infants 
exclusively fed breast milk. The last value is Tolerable Upper Intake Level 
(UL) and reflects “the highest average daily iodine intake level that is likely 
to pose no risk of adverse health effects in 98% of individuals in the general 
population". The first effect that was observed in iodine excess was an 
elevation in TSH concentration. Toxicological studies that applied to identify 
the No-Observed-Adverse-Effect-Level (NOAEL) and Low-Observed-
Adverse-Effect-Level (LOAEL) of iodine, helped to determine the UL of 
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iodine. The Tolerable Upper Intake Level (UL) of iodine can be calculated by 
dividing the LOAEL by the uncertainty factor of toxicological studies. Iodine 
NOAEL was estimated at 1000 -1200 µg/day, while LOAEL was estimated at 
1700 µg/day, and the uncertainty factor was 1.5.  

The Tolerable Upper Intake Level (UL) of iodine = LOAEL                   =    1700  = 1133.3 µg/day  
                                                                                      uncertainty factor            1.5 
 

Tolerable Upper Intake Level (UL) of iodine for adults was rounded to 
1100 µg/day, and from this value, the UL for children was calculated and 
adjusted based on body weight.  The values of all four (DRIs) for iodine were 
summarized in table 5 (Otten, Hellwig, and Linda 2006) 

 

Table 5. The Dietary Reference Intake (DRI) for iodine (Otten, Hellwig, and Linda 2006). 

 EAR µg/day RDA µg/day AI µg/day UL µg/day 
Infant     

0-6 Not possible  Not possible  110 Not possible  
7-12   130  

Children     
1-3 65 90  200 
4-8 65 90  300 

9-13 73 120  600 
14-18 95 150  900 
Adults      

19 > 70 95 150  1100 
Pregnancy      

14-50 160 220  1100 unless age < 18, then 900 
Lactation     

14-50 209 290  1100 unless age < 18, then 900 

7. Iodine measurement in human  
Inadequate iodine intake results in inadequate production of thyroid 

hormones, leading to numerous adverse effects known as iodine deficiency 
disorders (IDD).  Thus, iodine deficiency means the deficiency in the intake 
and not the deficiency in the body (Al 2007). The current and valid way to 
estimate iodine intake is through urine samples analysis. The main 
procedures in which urine can be collected for iodine measurement are either 
24-hour urine collection, named urinary iodine estimation (UIE) and 
expressed as µg/24hr or a spot urinary sample, named urinary iodine 
concentration (UIC) and expressed as µg/L (JOLIN and ESCOBARDELREY 
1965; Vejbjerg et al. 2009; König et al. 2011). The 24-hour urine collection is 
considered as a reference standard to determine iodine intake in an 
individual while the spot urine collection is recommended in population-
based research of iodine intake because 24-hour urine collection is hard to 
obtain (Vejbjerg et al. 2009). Urine production varies during 24 hours, and it 
is estimated that the mean urine production for healthy individuals is 83 ml 
urine per hour during the day and 48 ml per hour during the night (Huang 
Foen Chung and van Mastrigt 2009) giving a 1.6 L as a mean total urine 
volume per 24 hours. Therefore, UIE (µg/day) can be calculated by 
multiplying the UIC of the samples (µg/L) by the volume of the 
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corresponding 24-h urine excretion (Andersen et al. 2001; Vejbjerg et al. 
2009)(Laurberg et al. 2001). 

8. Conclusion: 
Thirty-seven isotopes of iodine are identified, beginning with 108I up to 

145I. The only iodine isotope that is stable is 127I. This stable iodine was 
discovered in 1811 and was named after a Greek word means violet. It proved 
to be an essential element in the formation of thyroid hormones which are 
important for metabolism and growth in humans and animals. Although the 
main route of iodine in the human body is through ingestion of food, the 
iodine content of most foods is low. Therefore, to combat iodine deficiency, 
the international strategies introduced iodine regularly into the human diet 
by fortifying common food with iodine. In addition to its importance in the 
human body, iodine is used in the form of solutions as a local antiseptic for 
skin or as a disinfectant for surfaces. Iodine radio-isotopes 123I, 125I, 129I, and 
131I are interest and have been used in many fields such as medical diagnosis, 
environmental tracing, and therapy. 
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