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Table 2.9.3.-2

Level Number
tested

Acceptance criteria

L1 6 No individual value lies outside each of the stated ranges
and no individual value is less than the stated amount at
the final test time.

L2 6 The average value of the 12 units (L1 + L2) lies within each
of the stated ranges and is not less than the stated amount
at the final test time; none is more than 10 per cent of
labelled content outside each of the stated ranges ; and none
is more than 10 per cent of labelled content below the stated
amount at the final test time.

L3 12 The average value of the 24 units (L1 + L2 + L3) lies within
each of the stated ranges, and is not less than the stated
amount at the final test time; not more than 2 of the 24 units
are more than 10 per cent of labelled content outside each
of the stated ranges ; not more than 2 of the 24 units are
more than 10 per cent of labelled content below the stated
amount at the final test time; and none of the units is more
than 20 per cent of labelled content outside each of the
stated ranges or more than 20 per cent of labelled content
below the stated amount at the final test time.

Delayed-release dosage forms
Acid stage. Unless otherwise specified, the requirements of
this portion of the test are met if the quantities, based on the
percentage of the labelled content of active substance dissolved
from the units tested conform to Table 2.9.3.-3. Continue testing
through the 3 levels unless the results of both acid and buffer
stages conform at an earlier level.

Table 2.9.3.-3

Level Number
tested

Acceptance criteria

A1 6 No individual value exceeds 10 per cent dissolved.

A2 6 The average value of the 12 units (A1 + A2) is not more than
10 per cent dissolved, and no individual unit is greater than
25 per cent dissolved.

A3 12 The average value of the 24 units (A1 + A2 + A3) is not more
than 10 per cent dissolved, and no individual unit is greater
than 25 per cent dissolved.

Buffer stage. Unless otherwise specified, the requirements are
met if the quantities of active substance dissolved from the units
tested conform to Table 2.9.3.-4. Continue testing through the
3 levels unless the results of both stages conform at an earlier
level. The value of Q in Table 2.9.3.-4 is 75 per cent dissolved
unless otherwise specified. The quantity, Q, is the specified
total amount of active substance dissolved in both the acid and
buffer stages, expressed as a percentage of the labelled content.
The 5 per cent, 15 per cent and 25 per cent values in the Table
are percentages of the labelled content so that these values and
Q are in the same terms.

Table 2.9.3.-4

Level Number
tested

Acceptance criteria

B1 6 No unit is less than Q + 5 per cent.

B2 6 The average value of the 12 units (B1 + B2) is equal to or
greater than Q, and no unit is less than Q −15 per cent.

B3 12 The average value of the 24 units (B1 + B2 + B3) is equal
to or greater than Q, not more than 2 units are less than
Q −15 per cent, and no unit is less than Q −25 per cent.

Recommendations on dissolution testing are given in general
chapter 5.17.1.
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2.9.4. DISSOLUTION TEST FOR
TRANSDERMAL PATCHES
This test is used to determine the dissolution rate of the active
ingredients of transdermal patches.

1. DISK ASSEMBLY METHOD

Equipment. Use the paddle and vessel assembly from the
paddle apparatus described in the dissolution test for solid
oral dosage forms (2.9.3) with the addition of a stainless steel
disk assembly (SSDA) in the form of a net with an aperture of
125 μm (see Figure 2.9.4.-1).

Figure 2.9.4.-1. – Disk assembly

The SSDA holds the system at the bottom of the vessel and is
designed to minimise any dead volume between the SSDA and
the bottom of the vessel. The SSDA holds the patch flat, with
the release surface uppermost and parallel to the bottom of the
paddle blade. A distance of 25 ± 2 mm between the bottom of
the paddle blade and the surface of the SSDA is maintained
during the test (see Figure 2.9.4.-2). The temperature is
maintained at 32 ± 0.5 °C. The vessel may be covered during
the test to minimise evaporation.

Figure 2.9.4.-2. – Paddle and disk

Procedure. Place the prescribed volume of the dissolution
medium in the vessel and equilibrate the medium to the
prescribed temperature. Apply the patch to the SSDA, ensuring
that the release surface of the patch is as flat as possible. The
patch may be attached to the SSDA by a prescribed adhesive
or by a strip of a double-sided adhesive tape. The adhesive or
tape are previously tested for the absence of interference with
the assay and of adsorption of the active ingredient(s). Press
the patch, release surface facing up, onto the side of the SSDA
made adhesive. The applied patch must not overlap the borders
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of the SSDA. For this purpose and provided that the preparation
is homogeneous and uniformly spread on the outer covering,
an appropriate and exactly measured piece of the patch may be
cut and used for testing the dissolution rate. This procedure
may also be necessary to achieve appropriate sink conditions.
This procedure must not be applied to membrane-type patches.
Place the patch mounted on the SSDA flat at the bottom of the
vessel with the release surface facing upwards. Immediately
rotate the paddle at 100 r/min, for example. At predetermined
intervals, withdraw a sample from the zone midway between the
surface of the dissolution medium and the top of the blade, not
less than 1 cm from the vessel wall.
Perform the assay on each sample, correcting for any volume
losses, as necessary. Repeat the test with additional patches.

2. CELL METHOD

Equipment. Use the paddle and vessel assembly from the paddle
apparatus described in the dissolution test for solid oral dosage
forms (2.9.3) with the addition of the extraction cell (cell).
The cell is made of chemically inert materials and consists of
a support, a cover and, if necessary, a membrane placed on
the patch to isolate it from the medium that may modify or
adversely affect the physico-chemical properties of the patch
(see Figure 2.9.4.-3).

Figure 2.9.4.-3. – Extraction cell
Support. The central part of the support forms a cavity intended
to hold the patch. The cavity has a depth of 2.6 mm and a
diameter that is appropriate to the size of the patch to be
examined. The following diameters can be used: 27 mm, 38 mm,
45 mm, 52 mm, corresponding to volumes of 1.48 mL, 2.94 mL,
4.13 mL, 5.52 mL, respectively.
Cover. The cover has a central opening with a diameter selected
according to the size of the patch to be examined. The patch
can thus be precisely centred, and its releasing surface limited.
The following diameters may be used: 20 mm, 32 mm, 40 mm,

50 mm corresponding to areas of 3.14 cm2, 8.03 cm2, 12.56 cm2,
19.63 cm2, respectively. The cover is held in place by nuts
screwed onto bolts projecting from the support. The cover is
sealed to the support by a rubber ring set on the reservoir.
Extraction cell. The cell holds the patch flat, with the release
surface uppermost and parallel to the bottom of the paddle
blade. A distance of 25 ± 2 mm is maintained between the
paddle blade and the surface of the patch (see Figure 2.9.4.-4).
The temperature is maintained at 32 ± 0.5 °C. The vessel may
be covered during the test to minimise evaporation.

Procedure. Place the prescribed volume of the dissolution
medium in the vessel and equilibrate the medium to the
prescribed temperature. Precisely centre the patch in the
cell with the releasing surface uppermost. Close the cell, if
necessary applying a hydrophobic substance (for example,
petrolatum) to the flat surfaces to ensure the seal, and ensure
that the patch stays in place. Introduce the cell flat into the
bottom of the vessel with the cover facing upwards. Immediately
rotate the paddle, at 100 r/min for example. At predetermined
intervals, withdraw a sample from the zone midway between the
surface of the dissolution medium and the top of the paddle
blade, not less than 1 cm from the vessel wall.
Perform the assay on each sample, correcting for any volume
losses, as necessary. Repeat the test with additional patches.

Figure 2.9.4.-4. – Paddle over extraction cell

3. ROTATING CYLINDER METHOD

Equipment. Use the assembly of the paddle apparatus
described in the dissolution test for solid oral dosage forms
(2.9.3). Replace the paddle and shaft with a stainless steel
cylinder stirring element (cylinder) (see Figure 2.9.4.-5). The
patch is placed on the cylinder at the beginning of each test.
The distance between the inside bottom of the vessel and the
cylinder is maintained at 25 ± 2 mm during the test. The
temperature is maintained at 32 ± 0.5 °C. The vessel is covered
during the test to minimise evaporation.

Procedure. Place the prescribed volume of the dissolution
medium in the vessel and equilibrate the medium to the
prescribed temperature. Remove the protective liner from
the patch and place the adhesive side on a piece of suitable
inert porous membrane that is at least 1 cm larger on all
sides than the patch. Place the patch on a clean surface with
the membrane in contact with this surface. Two systems for
adhesion to the cylinder may be used :
— apply a suitable adhesive to the exposed membrane borders

and, if necessary, to the back of the patch,
— apply a double-sided adhesive tape to the external wall of

the cylinder.
Using gentle pressure, carefully apply the non-adhesive side
of the patch to the cylinder, so that the release surface is in
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Figure 2.9.4.-5. – Cylinder stirring element
Dimensions in centimetres

contact with the dissolution medium and the long axis of the
patch fits around the circumference of the cylinder.
The system for adhesion used is previously tested for absence
of interference with the assay and of adsorption of the active
ingredient(s).
Place the cylinder in the apparatus, and immediately rotate the
cylinder at 100 r/min, for example. At determined intervals,
withdraw a sample of dissolution medium from a zone midway
between the surface of the dissolution medium and the top of
the rotating cylinder, and not less than 1 cm from the vessel
wall.
Perform the assay on each sample as directed in the individual
monograph, correcting for any volume withdrawn, as necessary.
Repeat the test with additional patches.

Interpretation. The requirements are met if the quantity of
active ingredient(s) released from the patch, expressed as the
amount per surface area per time unit, is within the prescribed
limits at the defined sampling times.
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2.9.5. UNIFORMITY OF MASS OF
SINGLE-DOSE PREPARATIONS
Weigh individually 20 units taken at random or, for single-dose
preparations presented in individual containers, the contents of
20 units, and determine the average mass. Not more than 2 of
the individual masses deviate from the average mass by more
than the percentage deviation shown in Table 2.9.5.-1 and none
deviates by more than twice that percentage.
For capsules and powders for parenteral administration,
proceed as described below.

CAPSULES
Weigh an intact capsule. Open the capsule without losing any
part of the shell and remove the contents as completely as
possible. For soft shell capsules, wash the shell with a suitable
solvent and allow to stand until the odour of the solvent is no
longer perceptible. Weigh the shell. The mass of the contents
is the difference between the weighings. Repeat the procedure
with another 19 capsules.

Table 2.9.5.-1
Pharmaceutical Form Average Mass Percentage

deviation

80 mg or less 10

More than 80 mg and
less than 250 mg 7.5

Tablets (uncoated and
film-coated)

250 mg or more 5

Less than 300 mg 10Capsules, granules (uncoated,
single-dose) and powders
(single-dose) 300 mg or more 7.5

Powders for parenteral
administration* (single-dose)

More than 40 mg 10

Suppositories and pessaries All masses 5

Powders for eye-drops and
powders for eye lotions
(single-dose)

Less than 300 mg
300 mg or more

10
7.5

* When the average mass is equal to or below 40 mg, the preparation
is not submitted to the test for uniformity of mass but to the test for
uniformity of content of single-dose preparations (2.9.6).

POWDERS FOR PARENTERAL ADMINISTRATION
Remove any paper labels from a container and wash and dry
the outside. Open the container and without delay weigh the
container and its contents. Empty the container as completely
as possible by gentle tapping, rinse it if necessary with water R
and then with alcohol R and dry at 100-105 °C for 1 h, or, if the
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