African State
of Pharmaceuticals
The value of Africa’s pharmaceutical industry jumped to $20.8
billion in 2013 from just $4.7 billion a decade earlier. That
growth is continuing at a rapid pace: we predict the market
will be worth $40 billion to $65 billion by 2020 (exhibit). That’s
good news for multinationals and pharmaceutical companies
seeking new sources of growth as developed markets
stagnate. It’s also good news for patients, who have gained
access to medicines previously unavailable on the continent.
South Africa’s pharmaceutical market is the single largest on
the African continent. Its pharmaceutical spending per capita
is high for an African country - at USD 57 in 2017. South
Africa’s pharmaceutical market is dominated by prescription
drug spending, including patented and generic drug
expenditure, which accounts for approximately 88.3% of the
total market. Over-the-counter (OTC) medicine spending
represents the remainder of 11.5%.

Drinking water-the source for purified water for pharma-is a limited
resource. The World Health Organization (WHO) predicts that by
2025, half of the world’s population will “be living in water-stressed
areas.” (1). Although numbers vary regarding the severity of this
complex problem, the Water Resources Group predicts that, if
nothing is done to improve efficiency, global water demand would be
40% more than accessible, reliable supply by 2030
Pharmaceuticals are major contributors to water pollution in aquatic
environments that include surface water and groundwater. These
pollutants arise not only from waste products but also from
pharmaceutical products that have not been properly disposed of. The
continuous exposure to unspecified sub-therapeutic doses of antibiotics
presents risks to humans and other animals. Due to their extensive use
and incomplete elimination, antibiotics have been detected in various
environmental waters. The persistence of antibiotics in the environment
and chronic exposure of organisms to these chemical stressors has also
proven to have ecotoxicological effects

The global pharmaceutical water market is representing impressive
CAGR of 9.86% during the forecast period 2020 to 2027.

The amount of water used by industry, including pharma and biotech
manufacturing, amounts to 23% of the world's supplies

Pharmaceuticals are among the prime examples of contaminants that
have recently been detected in water systems, with up to 90% of oral
drugs that pass through the human body ending up in the water
supply
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companies licensed by the Department of Health and the Medical Controls
Council.
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of the pharmaceutical products that are used are locally-produced, various
active pharmaceutical ingredients and finished products are imported.
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Water is also a necessity for biotech industries for downstream processing,
formulation and cleaning, with the latter application accounting for approximately
60–80% of water usage in a manufacturing plant.
People are employed by the Pharma industry

of total household expenditure is spent on medical and pharmaceutical products
1.9%

5 MAIN FORCES
IN THE MINING
INDUSTRY
there are five forces that determine the competitive
intensity and attractiveness of the agricultural market
SUPPLIER POWER
Suppliers have very little power in the pharmaceutical industry. The
raw materials for manufacturing drugs are commodity products in
the chemical industry, which are available from numerous sources.
Most of the equipment used in manufacturing and research is
available from multiple manufacturers. Suppliers usually offer
multiple products to the manufacturer, which moderates pricing on
rarer materials and unique equipment.
Drug producers that harness the potential of on-site wastewater
treatment and recycling will simultaneously improve their
sustainability practices while boosting their competitive advantage.
With the average monthly cost of water on the rise in many major
cities and water demand expected to exceed the current supply by
2030, pharma manufacturers have a financial and environmental
responsibility to adopt a more sustainable approach.

BUYER POWER
Pharma is unique among industries because the medical patient has an
absolute lack of power regarding pricing. The prescriber of the drugs, the
physician, ethically is not allowed to profit from the sale of drugs. The
entity that pays for the drugs, the insurance company, only has a say in
how much it will pay to the distributor of the drugs, meaning it has little
power with the drug manufacturers. The insurer can refuse to pay for
treatments it believes are overpriced.
End consumers are becoming more conscious with the brands and
businesses they support and how they actively affect the environment.
Consumers want to support brands who are taking steps to create a
greener environment and global impact.

COMPETITIVE
RIVALRY

With more than $1 trillion in global sales, the pharmaceutical business can be
cutthroat.1 The huge importance of intellectual property results in strong competition
for high-level workers and leading researchers. Even strong nondisclosure and noncompete clauses cannot prevent the leaking of competitive information.
The cutthroat market of the pharma industry affects the water treatment industry as
well as various water treatment service providers strive to win new pharma business.
Since the water treatment industry offers the same services among all their businesses,
water treatment businesses need to offer more than high-quality service offerings. This
is where unique customer service is vital
Competition is beginning to intrude into industries that have been used as classic
examples of monopoly. Water and wastewater have joined long-distance telephone,
electric utilities, and small city commercial airline service in the erosion of monopoly
market structures.

POTENTIAL OF NEW ENTRANTS IN
THE MARKET
The big payoffs available in the pharmaceutical industry lead to a steady flow
of new companies being created. A team of researchers with a hot idea or
newly granted patents can find venture capital funds eager to provide
millions of dollars in startup funding. These smaller companies pose no
serious threat to big pharma. In fact, one of a startup investor's main exit
strategies is to sell out to a big pharma firm when new products are through
the initial development phase.
Furthermore, water is a finite resource with increasing international demand.
The goal of the United Nation’s 2030 Agenda for Sustainable Development is
to cut the proportion of untreated wastewater in half and increase safe water
reuse by 2030.
Water and wastewater industries generally qualify as natural monopolies as
one optimal sized treatment plant would monopolize the market since the
output of a minimum efficient size firm would equal or exceed total demand
at present prices. Also, doubling the volume of water transmitted would not
double the transmission costs, causing unit transmission cost to decline with

THREATS OF
SUBSTITUTE PRODUCT

volume.

Minimal product development
Alternatively, methods based on electrochemistry offer numerous benefits over
workflows that traditionally use purifying reagents. Electrochemical
technologies reliably purify water by generating short-lived chemicals and
oxidants that have no subsequent impact on a wide array of pharmaceutical
applications, and thus do not need to be removed. This chemically benign
process of purification reduces the cost and complexity of intensive chemical
treatment, and produces water to a high level of quality suitable for use in even
the most sensitive of pharma applications.

Key Opportunities

Nano Filtration

Water Purification

Evaporation
Ion-exchange
Reverse Osmosis

Membrane Solutions

Alternatively, methods based on electrochemistry offer numerous benefits over workflows
that traditionally use purifying reagents. Electrochemical technologies reliably purify water
by generating short-lived chemicals and oxidants that have no subsequent impact on a
wide array of pharmaceutical applications, and thus do not need to be removed. This
chemically benign process of purification reduces the cost and complexity of intensive
chemical treatment, and produces water to a high level of quality suitable for use in even
the most sensitive of pharma applications.
For water-related companies, the opportunities can be found in projects offered by 
international pharmaceutical companies manufacturing in the region.
Pharmaceutical companies now give priority to low-cost rather than best-quality systems.
To stay viable in the market, water technology providers are moving towards offering 
standardised solutions instead of more expensive customised solutions. 
The trend that holds the most opportunities for the water sector is the potential for 
outsourcing the water and wastewater management aspects of the pharmaceutical 
industry. Previously, risk averse pharmaceutical companies were generally against third 
parties operating their pharmaceutical-grade water treatment plants. But the advent of
the patent cliff has caused some companies to shift perspective. The expansion of general 
engineering contracts to include both process water and wastewater systems is on the rise.
The cost reduction approach being taken by pharmaceutical companies can result in 
opportunities for private water companies,with the need to achieve more efficient and 
optimised operations in terms of water use and energy consumption. Identifying low-cost
solutions for retrofitting existing plants holds additional potential. 
For pharmaceutical companies, one major problem is how to deal with the presence of 
micropollutants.With the industry anticipating regulatory changes around the world on 
micropollutants,pharmaceutical companies are looking to get ahead of the problem.
Water technology providers have an opportunity to benefit from the need for cutting-edge 
systems that can handle micropollutants,and need to identify the appropriate technology 
combinations to achieve the most efficient and cost-effective results. 

Environmental Impact of
Contaminated Water from Pharma
Industry
Technologies
When people take medications, these drugs and their metabolites can be excreted and
make their way to
wastewater
treatment plants. From there, the compounds can end
Biological
processes
up in waterways. Wastewater from pharmaceutical companies could start off with even
larger amounts of these substances.

(RO) and membrane separation technologies

Wastewater from homes and pharmaceutical manufacturing sites typically goes to
treatment plants. Some of the compounds in the water might be biologically active,
toxic or persistent,
but treatment plants cannot always remove all of the substances
Filtration
before the treated water is discharged into streams or rivers.
Globally more investment needs to be channeled
into improved water quality. “Only
er
four per cent of investments in the water sector are going towards nature-based, or
green, solutions, despite the proven co-benefits, including for water quality,” says UN
Environment expert Elisabeth Mullin Bernhardt.

In Modern wastewater treatment plants mostly reduce solids
and bacteria by oxidizing the water. They were not designed to
deal with complex chemical compounds

Industry
Strengths

Water is the lifeblood of the pharmaceutical industry. It is used as a raw material,
ingredient, solvent and reagent throughout manufacturing, production and packaging.
Combining multiple technologies for purification brings flexibility and efficiency to the
pharmaceutical pipeline, enabling companies to avoid contaminated laboratory water and
produce a supply that is appropriate for their applications across analytical, life science and
general lab purposes.
Operating cost reduction has become increasingly important for pharmaceuticals and
virtually every
other industry to allow companies to operate as efficiently as possible.
Evaporation
Reducing the cost of ownership on a water system is an important aspect of system design.
Conservation of natural resources and public perception of the pharmaceutical
manufacturers is critical for the image of these companies.
Ion-exchange
More and more,
companies want to be recognized for the efficient use of natural resources
and a gentle global footprint.

Weaknesses

No single technology can completely remove pharmaceuticals from wastewaters. The use
of conventional treatment methods along with membrane reactors and advanced
posttreatment methods resulting in a hybrid wastewater treatment technology appear to
be the best.
Microbial contamination is the most difficult, and costly, aspect of the water system design.
While chemical and organic impurities can usually be managed with little difficulty,
proliferation of bacteria, viruses and other organisms can challenge even the best system
designs.

Threats

Dealing with high risk chemicals will increase the operation risk associated with the
company
Increase in competition can lead to decrease in profit margin for the company
Further stringent environmental laws in future such as REACH can be a threat to chemical
manufacturing
Because of this increased focus on water and energy, companies are evaluating new
technologies and integrated solutions to reduce water consumption and increase energy
efficiency.
There are specific contaminant limits on the discharge of water into municipalities or other
waste streams. Exceeding these limits can result in severe financial penalties or put a
plant’s operation at risk. In particular, pharmaceutical manufacturers must operate within
strict national and local regulatory limits

Major Market Opportunities
Removing traces of drugs in water sources is ultimately not just a problem for
wastewater treatment plants but also for the pharmaceutical industry and for
governments. Business leaders and policymakers globally should take note, and act by
the precautionary principle in environmental decision-making.
Increasing market for chemical reagents and agrochemicals can be used by the
chemical division
Medical ingredients supply for the pharmaceutical industry can be increased
Trading business, which is involved in the manufacture of glacial acetic acid can be
leveraged to expand
Water for pharmaceutical preparations must contain a high grade of chemical and
bacteriologic purity. There are two fundamental processes included in the preparation of
water for pharmaceutical scopes, multiple-effect and thermos-compression distillation.
Due to its efficiency in purification and low cost, reverse osmosis is a widely used
technology to obtain purified water. It protects the system from salts and bacteria and,
together with constant deionisation, guarantees unaltered purified water quality.
Pre-treatment is necessary for the removal of particles that could damage membranes.
For this, we supply both reverse osmosis and electrodeionization (EDI) plants, with the
inclusion of hot water sanitisation if requested.
For pharmaceutical applications, there are three main drivers that force the issues of
utility conservation into product design: long-term lifecycle costs, regulatory
requirements and conservation/corporate responsibility.
Exploring new methods to reduce the cost of treating water, wastewater discharge, and
utility expenses challenges decades-old system designs. Many cost savings techniques
can actually offer enhanced reliability and performance of conventional water systems,
while lowering cost of ownership.

Key Drivers of Wastewater
The reduction of water consumption and focus on wastewater treatment is a growing trend in the
pharmaceutical industry. With several motivating factors influencing this prioritization, wastewater
treatment has become an increasingly critical part of pharmaceutical manufacturing business
operations over the last decade. mproved water quality and water preservation is needed. According
to the 2017 United Nations World Water Development Report, more than 80 percent of all the
wastewater from industry, homes, cities and agriculture is released into the environment without
adequate treatment and flows back into the ecosystem via lakes, rivers, and other bodies of surface
water. This process repeats every day across the planet, polluting the environment while losing
valuable nutrients and other recoverable materials in the process.

Evaporation

Source Directed Approaches
Ion-exchange
Source-directed policy approaches include different types of policy instruments, which impose, incentivise, or
encourage measures in order to prevent the release of harmful substances to water bodies and their adverse
effects on aquatic ecosystems. They are primarily targeted towards pharmaceutical companies and
manufacturing facilities, however regulatory bodies, companies that purchase bulk drugs, international
investment companies, pharmacies and healthcare organisations that buy and distribute final pharmaceutical
products have the potential to influence and create incentives to manage their release.
Source-directed approaches have the added advantages of reducing the need for, and cost of, end-of-pipe
wastewater treatment upgrades and solid waste disposal, and supporting drinking water safety. Examples
include green pharmacy, good manufacturing practices, EQNs and water quality standards, and water safety
planning. Substance bans are another source-directed policy approach.

Environmental quality norms and water quality standards

It remains to be seen if environment quality norms (EQNs; also commonly known as environmental quality
standards) are a feasible option to address pharmaceuticals given the number of APIs and the time taken to
develop quality norms. Existing EQNs aim to control residual compounds, but there is a need to account for
the impact of a mixture of pharmaceuticals and chemicals that ecosystems and humans are exposed to. There
can also be a long time lag between the identification of a substance as having potentially negative impacts
and the introduction of the associated EQN in legislation. As a consequence, the current control management
of pharmaceutical pollution is often reactive i.e., it is in response to problems with water quality.

Case Study - Pharmaceutical
Cannabis Industry
Technologies
Problem Statement
In order to optimize the quality of their crops, our client controls the mineral profile of the water which is used to irrigate
Biological processes
their plants. In this state-of-the-art approach, only minerals which are beneficial to the plants are added to the irrigation
water in optimal quantities. This means that tap-water has to be demineralized before it is suitable for irrigation. As an
alternative, they use surface water from a nearby river to supplement the water supply
Solution

(RO) and membrane separation technologies

Watericon provides various sizes of high efficiency, modular reverse osmosis systems with pre-treatment, as well as a
mixed bed ion exchange polishing step. The product water is sterile and demineralized and can now be made-up to the
ideal irrigation quality. Our 1.5m3/h UF plant serves as ideal pre-treatment for river water as RO feed

Filtration

Plant Feed
Municipal tap water
Performance Target
High Recovery 75%>
Outlet TDS <1 mS/cm
pH between 7 – 8
Sterile

er

Process
Ultrafiltration
Carbon filter
Sand filter
1 Micron cartridge filter
RO System
Polishing Resin
UV Sterilizer
Innovation
Watericon successfully delivered a reliable and cost effective solution to our client in Africa with a short lead time and
high level of performance. Our solution allowed our client greater versatility in their process.

New
Technologies
technology to eliminate
pharma waste water
Biological processes
Membrane Separation
One of the most popular emerging solutions to treat pharmaceutical wastewater is membrane separation. You
can find several ways to use membranes for purification, but they all involve forcing water through a film full of
microscopic holes. Liquid passes through, but contaminating particles get stuck.
Today’s membranes can filter out far smaller contaminants than their older counterparts. The fibres that make
up these membranes, full
of millions of tiny pores, would be impossible without modern manufacturing.
Filtration
However, the sophisticated process of making them pays off.
Membrane separation techniques like reverse osmosis can remove 99.5% of pollutants from water. This
impressive figure is only possible with pores that are just a fraction of a micron in size.
Irradiation
Another increasingly popular purification solution is irradiation. As the name suggests, this process involves
exposing wastewater to radiation to kill off organic contaminants and break apart inorganic ones. Scientists can
use any number of different sources for irradiation, from gamma rays to UV light.
Irradiation is especially ideal for taking care of pollutants like hormones and antibiotics. However, its usefulness
applies to every kind of contaminant, not just these organic compounds. Some techniques, like ionizing
irradiation, can reach almost 100% effectiveness in removing pollutants from wastewater.
As you might’ve guessed, irradiation does come with a few risks. Too much can be hazardous to human health.
Similarly, too low a dose can create dangerous by-products. Today’s labs are sophisticated enough to ensure
chemists apply the right dosage every time.
Nanotechnology
Nanotechnology, working with objects smaller than 100 nanometers, is one of the most exciting developments
in science. You’ll often hear about nanotechnology in medicine and engineering, but some chemists use it to
clean water too. Using nanoparticles to absorb pollutants from water has seen a lot of growth lately.
People have been using things like charcoal to purify water through absorption for a long time. Nanoparticle
treatment uses this same concept but on a much smaller scale. It uses nanotubes made of absorbent material
like carbon to pull even the smallest pollutants out of water.
Nanotechnology is still relatively expensive, so this process isn’t as widespread as others. But with continued
development, it will become more affordable and more viable.
Bioaugmentation
Some pharma companies turn to biology to purify their wastewater. One of the most popular and promising
biological approaches to water purification is bioaugmentation. With this method, scientists introduce a mix of
microorganisms to the liquid that breaks down and removes contaminants.
These microorganisms include enzymes and certain, safe strains of bacteria. These organisms naturally degrade
pollutants like oils or carbon substrates, so they provide an organic method of cleaning water. Bioaugmentation
is usually part of a multi-step process, though, as chemists need to remove the microorganisms after the fact.
Sometimes bioaugmentation has other benefits, too. On top of removing harmful pollutants, it can release
nutrients as a by-product, making water healthier all around. This process isn’t as standard as some of the others,
but it is steadily growing.
Hybrid Technology
Some of the most effective modern methods of water purification are hybrid solutions. More and more pharma
companies opt for membrane-bioaugmentation hybrid technology instead of picking one part of the process
over the other. Membrane bioreactors are an increasingly widespread example of this technology.
Membrane bioreactors first feed wastewater through a device called a bioreactor. These containers host active
biological elements, like the bacteria and enzymes found in bioaugmentation. After the bioreactor, water moves
through a membrane, which filters out the microorganisms as well as any leftover contaminants.
The water membrane bioreactors produce is among the cleanest of any treatment process. In addition to that,
these systems also allow chemists to recycle some of the removed materials from the water. That added benefit
makes hybrid solutions some of the most economically viable options for pharma companies.

Evaporation
Key Insights
Ion-exchange
Pharmaceutical waste bio-accumulates in the aquatic, terrestrial, and atmospheric environment alike and
infiltrates the food chain. Pharmaceutical waste can be hazardous as it can be easily ignited, corrosive, or highly
reactive.
Continuous and uncontrolled accumulation of hazardous pharmaceutical waste is a budding apprehension as it
incurs detrimental effects on the ecosystem.
It is imperative to develop effective techniques for appropriate treatment and disposal of pharmaceutical wastes.
Since physicochemical processes have their limitations, biological forces can be harnessed to combat the peril of
pharmaceutical waste.
Bioremediation emerges as an invaluable eco-friendly toolbox to convert the pharmaceutical wastes into
harmless innocuous end products.
Bioremediation has proved to be fruitful in eliminating various pharmaceutical waste contaminants from the
environment and thus plays a crucial role in its restoration for the sustenance of life.
It’s estimated2 that at least 30 tonnes of radiographic contrast media are flushed into the sewage system every
year.3 Drinking water companies regard this as undesirable4 as these agents are given in high doses, are mobile
and easily pass through sewage treatment. On the whole, these media do not constitute an ecological problem,
as the substances are reasonably inert and only affect organisms in high concentrations, but there is a danger of
these substances building up in the environment, as they do not break down easily.
The impact of pharmaceutical residues in water is expected to increase. In line with demographic ageing,
medication use is predicted to rise over the next few decades, increasing by about 37% by 2035.
Climate change is also predicted to worsen the contamination of water by pharmaceutical residues.
Large gap in the market to use nanotechnology to help solve wastewater issues in the Pharma industry
The wastewater industry has turned to industrial operations technology to increase their recovery of produced
water, with both direct and indirect potable reuse practices more palatable and technology efficient.

Agriculture is a water intensive industry requiring a constant, pollutant-free water
supply to ensure maximum yields and healthy livestock. South Africa is a dry country
and a consistent source of rain water cannot be counted upon. WaterIcon works with
farmers to ensure a year round, efficient and pure water supply.
Agricultural wastewater treatment is essential to minimise soil pollution and
degradation of farmlands. Wastewater treatment can also be used to capture the soil’s
nitrogen rich runoff and re-use it as fertiliser and manure.

Healthcare Water Treatment
Sustainable Solutions
Watericon provides the following solutions to the agricultural industry:

Water of absolute purity is required for this industry to produce medicines and as a raw material in chemical products. Strict
purity regulations have to be passed by manufacturers working in this industry.

Reduce raw water intake

PurifiedPrepare
Water pump and ground water for irrigation
Highly purified
Ensurewater
wastewater safe for discharge
Pyrogen
free water
Clean
water for re-use
Water for injection (WFI)

Recovery of sludge for compost and animal feed

Technologies
Multimedia filters
Activated carbon filters
Softening
Reverse osmosis
Continuous de-ionising

Reverse Osmosis Systems
Water Icon offers a range of different sized RO units to suit any requirement and for
any industry. We can offer design and build capabilities for your unique problem and
offer the solution.
All our RO units are manufactured in our Johannesburg workshop and Water Icon can
offer the highest standard of workmanship and guarantee.
We can offer smaller customized portable RO units to meet any size requirement that
is needed. There is no job too big or too small. Our back-up, maintenance is what sets
us apart from other suppliers and we offer our technical support 365 days of the year
to our customers.
We are also able to set up sustainable RO units that are solar powered for areas that
face power issues or businesses that are trying to reduce their carbon footprint.
Reverse osmosis is mainly applied during drinking water preparation and for the
production of ultrapure water for the pharmaceutical industries as well as boiler feed
water.

Contact
Contact an Pharmaceutical Water Treatment Expert Today

Watericon Group Of Companies
Building AO39
Ammonia Alley Street
Modderfontein Industrial Complex
Modderfontein
South Africa
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