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Abstract: In the early 1930s, the British biochemist Edward Charles Dodds tested BPA as an artificial estrogen, but found it
to be 37,000 times less effective than estradiol. In this study, BPA concentration in pg/L. was measured in different drugs and
water sample randomly collected from Khartoum state, Sudan to be analyzed by using UV-Vis spectrophotometer instrument
(Model — Shimadzu UV2450). The highest concentration was observed in eye and Eyre drops while the lost concentration
found in normal saline infusion. Water sample not recorded any amount of BPA.
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1. Introduction

Bisphenol A (BPA) is a carbon-based synthetic compound
with the chemical formula (CH3)2C(C6H40OH)2 belonging to
the group of diphenylmethane derivatives and bisphenols, with
two hydroxyphenyl groups. It is a colorless solid that is soluble
in organic solvents, but poorly soluble in water. It has been in
commercial use since 1957.BPA is employed to make certain
plastics and epoxy resins. BPA-based plastic is clear and
tough, and is made into a variety of common consumer goods,
such as water bottles, sports equipment, CDs, and DVDs.
Epoxy resins containing BPA are used to line water pipes, as
coatings on the inside of many food and beverage cans and in
making thermal paper such as that used in sales receipts[1]

1.1. Production of BPA

Bisphenol A was first synthesized by the Russian chemist
A.P. Dianin in 1891. [2][3] This compound is synthesized by
the condensation of acetone (hence the suffix A in the name)
[4] with two equivalents of phenol. The reaction is catalyzed
by a strong acid, such as hydrochloric acid (HCI) or a
sulfonated polystyrene resin. Industrially, a large excess of
phenol is used to ensure full condensation; the product
mixture of the cumene process (acetone and phenol) may
also be used as starting material [5].

World production capacity of this compound was 1 million

tons in the 1980s, [5] and more than 2.2 million tons in
2009.[6] and thus belongs to the high production volume
chemicals. In 2003, U.S. consumption was 856,000 tons, 72 %
of which used to make polycarbonate plastic and 21% going
into epoxy resins. [7] In the U.S., less than 5 % of the BPA
produced is used in food contact applications, [8] but remains
in the canned food industry and printing applications such as
sales receipts. [9][5]

1.2. Uses of BPA

Bisphenol A is used primarily to make plastics, and
products using bisphenol A-based plastics have been in
commercial use since 1957. [10]At least 3.6 million tonnes (8
billion pounds) of BPA are used by manufacturers yearly.
[11] Tt is a key monomer in production of epoxy resins
[12][13] and in the most common form of polycarbonate
plastic. Bisphenol A is a preferred color developer in
carbonless copy paper and thermal point of sale receipt paper.
[14][15] When used in thermal paper, BPA is present as
"free" (i.e., discrete, non-polymerized) BPA, which is likely
to be more available for exposure than BPA polymerized into
a resin or plastic.

1.3. Hazard of BPA

1.3.1. Human Exposure Sources
The major human exposure route to BPA is diet, including
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ingestion of contaminated food and water. [16] It is
especially likely to leach from plastics when they are cleaned
with harsh detergents or when they contain acidic or high-
temperature liquids. BPA is used to form epoxy resin coating
of water pipes; in older buildings, such resin coatings are
used to avoid replacement of deteriorating pipes. At 2009
Health Canada study found that the majority of canned soft
drinks it tested had low, but measurable levels of bisphenol
A. [17] A study conducted by the University Of Texas
School Of Public Health in 2010 found BPA in 63 of 105
samples of fresh and canned foods, including fresh turkey
sold in plastic packaging and canned infant formula.

1.3.2. Health Effect

[18] Bisphenol A is an endocrine disruptor that can mimic
estrogen and has been shown to cause negative health effects
in animal studies. To be specific, bisphenol A closely mimics
the structure and function of the hormone estradiol with the
ability to bind to and activate the same estrogen receptor as the
natural hormone. [19][20][21][22][23] Early developmental
stages appear to be the period of greatest sensitivity to its
effects, [19] and some studies have linked prenatal exposure to
later physical and neurological difficulties. Regulatory bodies
have determined safety levels for humans, but those safety
levels are currently being questioned or are under review as a
result of new scientific studies. [24][25]

water - good storage- , normal saline infusion, Nasal drop,
Eye drop, Eyre drop and Distil water for injection) were
obtained randomly from Khartoum state to the Central lab,
National Centre for Research, Khartoum.

2.2. Data Collected

Spectrometric analysis: 100ul of samples were made up to
3 ml by using ethyl acetate and scanned in the range of
200nm to 800 by wusing UV-Vis spectrophotometer
instrument (Model — Shimadzu UV2450). The concentration
of BPA in each sample was calculated as follows:

Concentration of sample (Absorbance of sample
/absorbance of standard) X standard concentration

3. Result and Discussion

3.1. Result

All the samples tested gives absorbance at wave length
280 nm, nasal drops recorded highest concentration wile
normal saline infusion recorded the lowest one, the result was
given in the table 1 and figure 1.

Table 1: Concentration of BPA.

No. S Concentration of

bisphenol A /pg/L
1 Drinking water(bad storage) 0.00
: 2 Drinking water ( good storage) 0.00
2. Materials and Methods : NS 001116
. . 4 Nasal drop 0.22212
2.1. Samples and Experimental Design - Eye drop 500
L i i . 6 Eyre drop 9.00
Seven samples (Drinking water - bad storage-, Drinking - Distil water for injection 0.0153
conc. pg/L
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Figure 1: Amount of BPA ug/L in drugs /water container.
3.2. Discussion chromatography[28], UV-vis spectrophotometry [29]and

The volatility and thermal stability presented by Bisphenol
A make it suitable for detection by spectrophotometer. There
have been lots of researches on BPA detection using
traditional analytical methods or immune enzymatic methods
such as mass spectroscopy [26][27], high performance liquid

enzyme-linked immune sorbent assay [30].This study made
to detection BPA in drugs and drinking water container,
Early studies show that amount of BPA found in food
container (polyethylene container)- Polycarbonate infant
feeding bottles and drinking bottles. Migration from new
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bottles is very low, but can increase with repeated use, due to
cleaning treatments [31].Epoxy resin coatings of canned
foods. BPA is more likely to migrate into oily or fatty foods,
such as meat, fish and coconut cream [32].

4. Conclusion

The study above is not proposing any changes to our risk
assessment opinion at this point in time, as the clear weight
of scientific evidence, from an extensive range of studies
and risk assessments undertaken over a considerable period
of time, indicates that BPA found in drugs container and
water drinking bottle represent a significant human health
risk. Combined with the industry initiatives to phase out the
use of BPA in Polycarbonate water/ container and various
food containers, the low levels of exposure are likely to
decrease even further.
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