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Cation exchange:
Heresin + M~ ¢ X- ¢ H0
M-resin + H* + X- + H.0 {pure)
Anion exchange:
Resin-NH, + H* + X~ + H,0—
Rmn-NH, *HX + H;0 (pure}

Water purified in this manner, referred (0 as
demineralized or deionized water, may be used
inany pharmaceutical preparation or preserip-
tion calling for distilled water,

Reverse Osmosis

Keverse osmosis is one of the processes referved
1o i the industry as cross-llow (or il

Chapter 13 = Solutions

34

centrated solution 1o a more concentrated soly
tion, the flow in this cross-flow svsten s from
more concentrited to a less concentrated solu
tiowt; thus the term reverse osmosis, Depending
on their pore size, crass-flow filter tnembrae:
can remove particles defined in the range of mi.
erofiltmtion (0.1-2 pg, e.g., bacteri); ultradil-
tration (0.01-0.1 pg, eg., virus); nanofiltration
10.001-0.01 g, e.g., orgunic compunnds in the
nolecular weight range of 300-1000% and re-
verse osmosis {particles smaller than 0,001 g
Reverse osmosis removes virtually all viruses,
bacteria, pyrogens. and organe molecules and
90 10 9%% of ions 13}

Preparation of Solutions

RS
{low) membrane filtration (3). In this Process, a
pressurized stream of water is passed parallel w
wwmner side of a filler membrane core. A por-
tion of the feed water. or influem, penmeates the
membrane as @ltrate, while the halance of the
waler sweeps tangentially along the membrane
toexit the system without being Liltered. The fil-
iered portion is called the permeate begause 1
has permeated the membrane. The water that
has sassed through the system s called the
toncentrate because it containe the comcen
brated comaminants rejected by the mem
brane. Whereas in osmosis, the flow through s

semipermeable membrane is from a less con-

Most pharmaeutical solutions sre Hnsattaed
with solute. Thus the amounts of solute 1o be
dissolved are usually well below the tapacity of
the volume of solvent employed. The sirenghs
of pharmaceutical prepurations are uspally ex-
pressed in terms of percent strengtis, although
for very dilute Preparations, expressions of ra-
liv strength may be used. These Cxpressivns
and examples are shown m Table 1 3.4
The symbol % used without qualificatson {as
with whv, viv, or wiw) means percent weight in
volume for solitions or suspensions of solids i
liguaids: percent weight in volume for solunons
of gases in Luids; percent valume m volurme

TABLE 13.4 COMMON METHODS OF EXPRESSING THE STRENGTHS OF
ONS

PHARMACEUTICAL PREPARATI
N et
Beatssion _ exemsson

Percent weught in volume % wiv

Pertent volume in volume

MEANING ANDEXAMPLE SR
Grams of constituent in 100 mL of preparation
fe.g. 1% wiv = 1 g constituent it 100 mL preparation)

¥ v Mililiters of constituent In 106 mi of preparation
(.., 1% wiv 1 mi censtituent in 100 mi preparation)
Percan: weight inweight 9% wiw Grams of eonstituent in 100 @ of preparstion (e .
% wiw = 1 g corstituent in 100 g preparation)
Hatio sirengthiweight in o iy Grams of constituent in stated milliliters of praparation
Yolume (R0, 1:1000 whv = 1 g eanstituent in 1000 mi.p i
Ratq Srengthvolumein e yiv Milliliters of const in milliliters of prap fe.g.
Yolume F1000 wy = 1 mL consti in 1000 mL ion)
J:f?"tnglh:\m@\t in = Wi Grams of constiuant in stated number of grams of preparation
Ight
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{e.g., 1:1000 wiw - 1 4 constituent in 1000 g preparation)
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