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PREPARATION OF PHARMACUTICAL WATERS
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The United states pharmacopeia (USP) defines several types
of water including:

Purified water, water for injection, sterile purified water, ster-
ile water for injection, sterile Bacteriostatic water for injection,
sterile water for Inhalation, and sterile water for Irrigation.

The USP states qualifications for sterility and packaging
methods that delineate between the various specific types of
water.However, there are two basic types of water preparation,
Water for injection and purified water. The analytical standards
for these two types of water are very similar, differing in the fact
that water for injection has stricter bacterial count standards and
must also pass the bacterial Endotoxin test. Preparation meth-
ods are very similar to a point; however, water for injection
preparation must incorporate distillation or double pass reverse
0SmOSsis.

The source water supplied to the purification system for prep-
aration of USP water must comply with drinking water stan-
dards as defined by the United States Environmental protection
Agency in the National primary drinking water regulations or
equivalent international regulations. Although the water source
must be safe to drink, there is quite a range of problematic con-
taminants that may be present in the water. Chlorine is most
certainly present in the water and will have to be removed at
some point in the purification process. The analytical standards
for USP water have been significantly streamlined. In the cur-
rent USP 24, analyses for conductivity, total organic carbon, and
bacteria (plus bacterial Endotoxin in the case of WFI) are all
that is required. Virtually no water source will meet the con-
ductivity requirement and therefore reduction of ion content of
the water is the primary required treatment in USP water prepa-
ration systems. TOC (Total Organic Carbon) reduction is often
accomplished by the same processes employed to reduce ion
content.However, if no membrane technology is utilized in the
ion reduction treatment, specific treatment for TOC reduction
techniques to be utilized in final storage and distribution sys-
tems. Maintaining low bacteria counts throughout the treatment
processes, storage, and distribution system is difficult and there-
fore bacterial control technology is extremely important in USP
water preparation systems.

Considering the required treatment objectives of USP water
preparation systems, several categories of treatment warrant ex-
amination: Dechlorination, ion reduction, bacterial control, and
removal of specific impurities.

Dechlorination:

There are several methods of dechlorinating water. The most
common method is filtration through activated carbon media.
There are also other dechlorination medias including of a reduc-

ing agent, most commonly sodium metabisulfite, is also a com-
mon dechlorination method. Recently it has been demonstrated
that high dosage exposure to UV light will dechlorination.

Carbon Filtration:

Carbon dechlorinates by chemical reaction with the free
chlorine in water, froming hydrochloric acid and carbon mon-
oxide or dioxide.

Carbon is effective on chloramines as well as free chlorine
although significant increased contact time is required. The
carbon bed should be sized for an EBCT (Empty Bed Contact
Time) value of 2-5 for free chlorine removal with the volume
dependent on chlorine concentration and background water
characteristics. For chloramines removal, EBCT value should
be 7.5-12.Carbon filters are also effective for TOC (Total Or-
ganic Carbon) reduction. The biggest problem with carbon
filters is their propensity to become colonized by bacteria. To
combat this colonization, the carbon bed should be hot water
or steam sanitizable.Furthermore; disinfection UV lights should
be installed on the inlet and outlet of the carbon filter to prolong
the interval between sanitizations. In pharmaceutical dechlo-
rination applications the primary concern is cleanliness of the
carbon. Minimal fines, low ash content, and adequate hardness
are desired. All carbon should be acid washed at the produc-
tion facility. Upon installation, the carbon bed must be rinsed to
drain until all fines are washed away. The bed should be peri-
odically backwashed throughout its service life. Other granular
medias have been demonstrated effective at chlorine removal.
Most notable is a dissimilar metal media that is highly effective
for free chlorine removal. This media does not readily promote
bacterial growth which is a significant advantage.However, dis-
similar metal medias are expensive and very heavy, prompting
significant backwash requirements and for chloramines removal
significantly more media is required.

Injection of Reducing Agent:

Injection of a reducing agent in the water stream requires
very little equipment.

Therefore the capital cost of this dechlorination method is ex-
tremely low. There is an ongoing expense of chemical procure-
ment. Also; the mixing of reducing agents in water produces haz-
ardous gasses. Another disadvantage of utilization of reducing
agents for dechlorination is the promotion of growth of certain
organisms that thrive in a reduced environment. When utilizing
a reducing agent the dose must be kept as low as possible to
minimize proliferation of these organisms. It can be somewhat
difficult to maintain an adequate but low dosage of reducing
agent in the presence of widely fluctuating chlorine levels.

) (P
SHSWHEILE /3 el salihe /s gandipalide /.l

$29 upla /3

= das 5 Llall docgdl £ 52 ko
S gomad) 8 5131 3 ke ‘3“/2”353"

B PRSI (]

Ldatl gl ple sde Ol Ardlxe Ja0Ixa
cla‘o [ A9




