PHARMACEUTICAL TECHNOLOGY
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Treating Pharmaceutical Waste-
& Water is a challenge because of
1 'its complex nature =
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ver since concerns about the
Epotential risks of pharma-
ceutical pollution were
raised in the late 1990s, environ-
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mental authorities have addressed
the issue and introduced policies
that are continuously updated and
strictly enforced. But the appropri-
ate treatment of wastewater ac-
crued during the operation of phar-
maceutical manufacturing facilities
still poses a challenge for the in-
dustry, because generic treatment
methods are unable to remove
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trace amounts of pharmaceuticals
which might end up in the effluent
water.

Naturally, because of the con-
stant exposure, aquatic life has a
higher risk to be negatively affect-
ed: While some anti-inflammatory
drugs were shown to damage the
gills and lungs of fish, some hor-
mones or compounds that mimic
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properties of hormones are capable
of feminizing or masculinizing
them and pose a threat to their
population. Water scarcity in some
areas resulted in the practice of
wastewater reuse, exposing hu-
mans to trace amounts of pharma-
ceuticals as well.

The industry understands the
negative impact of water contam-
ination all too well and is commit-
ted to protect the environment and
comply with the continuously up-
dated standards. But generic
methods, designed to address a
wide range of potential waste, are
not applicable to their specific
needs. Pharmaceutical Wastewa-
ter (PWW) is often mixed with oth-
er types of waste and the type and
amount of the manufactured drugs

is different for each facility. As a
result, PWW has diverse character-
istics and varies e.g. in terms of
BOD, specific drug residues and
pH-value, requiring treatment
methods that are specifically tar-
geting certain types of waste.

Existing Solutions for
Pharmaceutical Wastewater

Instead of developing entirely
new approaches, it might be a
valid strategy to find a workaround
based on existing solutions —and
save time and money as a result.
This would include to explore al-
ready-operating plants and identi-
fy the best available technology for
similar projects. Some of the con-
ventional methods (which can be

differentiated into physical, chem-
ical, biological and thermal treat-
ment) remove at least certain phar-
maceuticals and might already
suffice.

Activated Sludge Process is for
example a common (biological
treatment) method that leverages
microorganisms to degrade organ-
ic compounds in the wastewater.
But the ability to break down the
pollutant varies. Drugs like sul-
famethoxazole (antibiotic), ibupro-
fen and acetylsalicylic acid (a
breakdown product of Aspirin)
degrade within two to five days up
to 98 % ; antiepileptic like gabapen-
tin degrade at least partially. Rox-
ithromyecin (antibiotic) on the other
hand, needs five to ten days to
degrade, while drugs like Carba-
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mazepine (antiepileptic drug) and
Diazepam (psychoactive drug)
have shown no significant degra-
dation even after 20 days. There-
fore, alternative methods are re-
quired to destroy trace amounts of
toxic drugs in the wastewater.
Another viable solution for PWW
treatment is an advanced mem-
brane process to remove or concen-
trate the drugs from the wastewa-
ter. Two widely used membrane
technologies are Nano Filtration
and Reverse Osmosis. Again, the
effectiveness varies depending on
the characteristics of the waste
in question. With a pore size of
0.002 micrometres (2nm), a typical
Nano Filtration filter is able to re-
move most organic substances,
almost all viruses, other organic
molecules and a range of salts but
lacks when it comes to rejecting
pollutants with a lower molecular
weight. Those can be addressed
by using the pressure-driven mem-
brane filtration called Reverse Os-
mosis (typical filter pore size of
0.1nm). A membrane process has
a lower footprint, is quick to build
with standardized ready-to-use
systems availa-
ble and there-
fore easier to >7 |
accommodate
in existing facil-

ities. However, 1 o 1

both the equip-

ment and its

energy-inten-

sive operation are costly and this
treatment is not a destruction pro-
cess but merely separates and con-
centrates the pollutant. Some kind
of destruction process (thermal/
chemical/aerobic oxidation) is re-
quired to remove it afterwards and
the concentrate needs to be hauled
out or evaporated for a zero-liquid
discharge.

An Advanced Oxidation Process
(AOP) is a method that either de-
structs the pollutant or converts
non-biodegradable into biodegrad-
able. AOP is an answer to most
refractory drugs that escape aero-
bic oxidation, chemical oxidation
or membrane process.

Based on the characteristics of
the drug residue in the wastewa-
ter, multiple treatment options are
available. Each of them has its own
advantages and disadvantages:
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They address only certain types of
waste and might have to be com-
bined to effectively prevent water
contamination. Or they are expen-
sive to implement and operate
—even though
parts of the in-
vestment might
be recovered by
recycling the
water for non-
critical process-
es. Especially
when upgrad-
ing existing facilities, space con-
straints have to be taken into ac-
count as well.

From Identification to Testing
to Implementation

Since there is no one-stop solu-
tion applicable to every type of
pharmaceutical manufacturing fa-
cility, the “Best Available Technol-
ogy” has to be identified to ensure
the protection of the environment
and a certain return on investment.
From both a technical and a busi-
ness perspective plenty of varia-
bles have to be taken into account
before implementing a commercial
system, requiring a phased execu-
tion plan and tests in a real-world
environment. From Exyte's per-
spective, the development path for
each facility has to include an eval-

uation of both, the existing sys-
tems and the characteristics of the
PWW, and a pilot test system to
estimate cost and performance,
identify potential operational prob-
lems and evaluate the require-
ments of a full-scale, automated
solution.

Exyte is able to provide all ser-
vices required for such projects:
analysing the environmental situ-
ation and conducting a process
study, developing a concept and
later a detailed design, undertak-
ing the necessary constructions
and installations and even commis-
sioning and certifying the com-
plete system.

Global Network of Engineers
And Technologists

Leveraging its global network of
engineers and technologists and
well-connected with equipment
manufacturers and technology pro-
viders, Exyte can identify, test and
implement an optimal solution for
each project. Regulations often
enough don’t leave much of a
choice anyway, but the protection
of the environment should be in all
our best interest. Excyte feels well
positioned to support client's ef-
forts with the complete scope of
services and global engineering
expertise.

Source: Exyte
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Filter Cells

FILTER CELLS PROVIDE OPTIMISED FLOW

Advertisement

Eaton has developed a new generation of stacked disc cartridges
to provide a more efficient and cost-effective stacked disc cartridge
filtration. The Becodisc R+ with expanded filter surface area can
be used for coarse, clarifying and fine filtration as well as for mi-
crobial reduction and microbial removal filtration of wine and beer.
According to the company, the individual filter cells are produced
using extra-efficient depth filter sheets made of high-purity cellu-
lose. High pressure is applied to join the cells with an intermediate
layer of multi-layer polyester fabric. The honeycombed polyester
fabric fills the space between the cells, forming a cushion. This
allows for optimum inflow into each cell and optimum use of the
entire filter surface, states the firm.
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CONTAINMENT AND SAFETY:
THE QUALITY OF MG2 TECHNOLOGY

The achievement of the highest containment levels is the chal-
lenge won by MG2 thanks to the constant development of ma-
chines being conceived to minimize the risks for both the oper-
ators and the environment. The safety levels comply to the
highest international standards, starting from OEB3, OEB4 up
to OEB5 to handle under safe condi-
tions high-risk pharmaceutical prod-
ucts. Such compliance is proved by
carrying out strict SMEPAC tests
which confirmed that MG2 can reach
results being under 0.1 mg/ms3.
Maximum containment levels are
achieved thanks to isolators that are
perfectly integrated to both auto-
matic product loading systems and
high containment valves. One of the
innovations introduced by MG2 in
the isolators field consists in direct-

ly fixing the suction filters to the
isolator. The new location makes it
possible to immediately filter toxic /
active components, which in such
way do not contaminate the ducts,

by also allowing easier cleaning and
maintenance operations. Filters
adopt the “push push” technology
which makes it possible to perform
the replacement under more practi-
cal and especially totally safe condi- |
tions. The cleaned filter is simply |
pushed into its correct position from
the external of the isolator by caus-

ing the ejection of the dirty filter inside the isolator, where it will
be taken out by means of the gloves and through the RTP port.
In addition, in order to guarantee the best ergonomics for the
operators, machines are developed and tested at the very early
stage during mock-up phase.

Dry cleaning, wet-in-place, automat-
ic and dynamic wash-in-place during
machine operation, maximised cov-
erage of surfaces during washing:
these are only a part of the solutions
offered by MG2 to the customers to
satisfy their requirements which can
be considerably different.

Visit MG2 at CPhl Worldwide in
Frankfurt (booth 110G72).
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