PARCOM RECOMMENDATION 92/5

CONCERNING BEST AVAILABLE TECHNOLOGY IN THE

PHARMACEUTICAL MANUFACTURING INDUSTRY

CONTRACTING PARTIES TO THE CONVENTION FOR THE PREVENTION OF MARINE POLLUTION FROM LAND-BASED SOURCES AGREE THAT:

1.
SOLVENTS
1.1
Those solvents should be used which pose the least risk to the environment. The use of halogenated solvents should be minimized or eliminated in line with the Montreal Protocol and the VOC Protocol of the ECE (the Protocol to the 1979 Convention on Long-Range Transboundary Air Pollution concerning the Control of Emissions of Volatile Organic Compounds or their Transboundary Fluxes). For new products and processes, the use of halogenated and aromatic hydrocarbons should be avoided where possible.

1.2
Installations should be as closed as possible. To this end at least the following measures should be taken:

a.
enclosed filters;

b.
optimization of the condensation capacity after distillation; this can be realized by a combination of:

i.
control of the vapour supply stream (control of distillation);

ii.
temperature of the cooling medium;

iii.
capacity (surface) of the condensor. 

This optimization should lead to an efficiency of at least 95% in multi-purpose plants for all solvents under all circumstances and at least 99% for dedicated plants;

c1.
minimization of tank filling losses, eg., by introduction of vapour return systems, especially in dedicated plants;

c2.
minimization of breathing losses from tanks by:

i.
pressure vacuum valves;

ii.
isolation, and/or;

iii.
tanks painted white;

d.
in large dedicated plants realization of an (almost) closed installation, including all reactors, with only one controlled point of emission (eg., condensation to enable recovery);

e.
minimization of the amount of nitrogen used for inertization;

f.
optimization of the separation of product and solvent in the filtration or centrifugation step before the final drying.

1.3
After having applied paragraphs 1.1 and 1.2, waste air streams with relatively high solvent loads, especially those after drying, distillation/condensation, vacuum filtration or inertization, should be subjected to an effective treatment, primarily aimed at recovery. For water-soluble, biodegradable solvents this can be scrubbing, whereas for other solvents, carbon adsorption or kryogenic condensation are often more suitable.

1.4
Waste water from extraction processes or water ring pumps should not contain solvent layers. This can be achieved by:

i.
improving phase separation in the process;

ii.
optimization of vacuum condensation efficiency (see 1.2b), and/or; 

iii.
phase separation before the waste water is transported and mixed with other waste water flows.

1.5
Waste water containing volatile organic substances, in particular halogenated or aromatic hydrocarbons, should:

a.
be treated as close to the source as possible (ie., before transport) by stripping, combined with effective gas treatment;

b.
not be transported through open sewer systems on-site.

1.6
Contaminated solvents should be regenerated as much as possible. Solvent-containing distillation residues as well as unrecoverable solvents should be treated in order to prevent emissions to the environment, eg., by biological treatment for biodegradables and incineration for chlorinated compounds in incinerators designed to deal with such compounds.

2.
OTHER SPECIFIC SUBSTANCES
2.1
Aqueous process waste with high heavy metal concentrations should preferably be subject to a recovery technology, eg., electrolysis, but at least be subject to precipitation.

2.2 Waste water with high heavy metal loads (eg., from paragraph 2.1) should be subject to precipitation systems or, if possible, subject to a recovery system, before mixing with other waste water flows and transported to a final waste water treatment.

2.3 For direct discharges of waste water containing high nutrient concentrations into surface waters sensitive to eutrophication, an effective removal technology should be applied, eg., biological or high-pH nitrogen removal.

2.4
Specific environmentally hazardous substances, either in liquid or gaseous phase, should be removed as close to the source as possible by effective methods, eg., by activated carbon adsorption.

3.
NON-SPECIFIC MEASURES
3.1
The volume of waste water and pollution load to be discharged should be minimized by:

a.
optimization of water recirculation and reuse;

b.
contercurrent product rinsing;

c.
mother liquor treatment (recuperation, oxidation);

d.
dry equipment cleaning and dry vacuum systems, especially at formulation steps.2
3.2
Cooling water, storm water and process effluents of different origin should not be combined if treatment efficiency will be reduced or adversely affected.

3.3
Waste water with a high COD load should be subject to on-site biological waste water treatment, attaining at last 75% COD-removal, or equally effective treatment. Where this is not possible, waste water should be treated off-site in a municipal waste water treatment plant.

3.4
Process control technologies should be applied so as to achieve early detection of process failures. Where practicable, emergency dump tanks should be provided upstream of the treatment plant, or in the case of offsite treatment, before entering the sewer, to allow collection, retention and recovery of any accidental release or unauthorized discharge. In addition, where appropriate, equilization basins should be provided upstream of the relevant treatment plant or sewer connection. Finally, capacity of on-site final treatment equipment should be such as to cope with process failures.

3.5
This influent of the on-site biological treatment plant, if any, as well as final discharges to either surface water or sewer, should be monitored regularly on relevant chemical and physical parameters. In addition, discharges to surface waters should regularly be subject to toxicity testing. In all cases the frequency required depends on size and variability of the discharge.

3.6
Dry solids operations - such as conveying, drying, mixing, grinding and formulation - should take place in closed equipment. If this is not possible, dust arising from these operations, should be extracted and treated by high efficiency fabric filters.

3.7
If the generation of solid and liquid waste cannot be prevented by measures described so far, this waste should be dealt with in the following priority order:


i.
recovery, eg., for solvents (see 1.6) or adsorbents;


ii.
reuse for other purposes, eg., for organic matter from biological extractions;


iii.
treatment, eg., anaerobic digestion;


iv.
incineration;


v.
controlled landfill, eg., for spent - treated - adsorbents, waste water treatment sludges or incineration ashes.

__________________________________

2
If feasible and leading to net reduction of emissions.

EXPLANATORY NOTE


Focus

1.
This Recommendation qualitatively describes best available technology (BAT) for the reduction of emissions to the environment from the pharmaceutical industry. Furthermore, the technologies described can generally be applied in batch processes.

Basically the pharmaceutical industry consists of 4 categories of processes, viz:


a.
Chemical syntheses;


b.
Biological extractions


c.
Fermentations


d.
Formulations

Provision should be made for treatment of effluents from laboratories on production sites.

Because of relative size and extent of possible environmental problems, this BAT Recommendation particularly pays attention to processes a. and b.

2.
Finally, the measures described in this Recommendation only concern manufacture of pharmaceutical products, ie., including both synthesis of active ingredients (drug substances) and formulation into ready to use drug products. Neither aspects such as saving of resources and energy, nor emissions during the use and waste stages, have been taken into account. Therefore, only a part of a cradle-to-grave approach, upon which the idea of sustainable development has been based, is covered.


Types of measures

3.
Three types of measures can be distinguished, classified according to decreasing sustainability, and hence according to decreasing preferability:


a.
preventive measures; 3

b.
process-internal measures;


c.
add-on (end-of-pipe) measures.

_________________

3
Including good-housekeeping. This is regarded as a general basis for environmentally safe operation in industry. It comprises a vast variety of measures in fields as maintenance, technical procedures and personnel training. Especially for formulation operations, internationally agreed codes of "Good Manufacturing Practice" exist. For these reasons, good-housekeeping is not elaborated explicitly in this Recommendation.


Substances

4.
Emissions to the environment by industries may arise from eg., contaminated feedstock, intermediates, auxiliary substances and unwanted side-products. A main environmental problem from the pharmaceutical industry is constituted by releases of auxiliary substances, viz. solvents. Heavy metals appear in some chemical syntheses of and in specific products. Therefore these substances may be considered a secondary problem. Nutrient discharges are mainly relevant in fermentation processes. Many specific environmentally hazardous substances can be emitted from the pharmaceutical processes, eg., dikegulac, which is also used as a pesticide in agriculture, is an intermediate in Vitamin-C production and may occur in waste water.

The use of halogenated or aromatic hydrocarbons as reagents is excluded from this proposal for solvents.


Final remarks

5.
Due to an integrated approach, several measures cannot be attributed to "air", "water" and "waste" only. This proposal primarily classifies measures into substance groups, viz:


paragraph 1  -
solvents;

paragraph 2  -
other specific substances, metals, nutrients and measures that cannot be attributed to specific substances;


paragraph 3  -
water saving, process control, dust, waste.

6.
Where specific technologies are mentioned, the use of at least equally effective alternative technologies is not excluded.

7.
Since multi-purpose plants and dedicated plants may differ substantially in mode of operation and therefore also in emission size and pattern, in some cases a distinction is made between these plant types.

� Because (especially chlorinated) chemical waste incineration can be considered as a separate sector, calling for an in-depth approach, emission reduction measures are not covered here.





