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Cleaning Test Sieves—Ideally, test sieves should be cleaned using

only an air jet or a liquid stream. If some aperfures remain blocked by -

test particles, careful gentle brushing may be used as a last resort.
Test Specimen—If the test specimen weight is not given in the
monograph for a particular material, use a test specimen having a
weight between 25 and 100'g, depending on the bulk density of the
material, and test sieves having a 200-mm diameter. For 76-mm
sieves, the amount of material that can be accommodated is
approximately 1/7th that which can be accommodated on a 200-
mm sieve. Determine the most appropriate weight for a given material
by test sieving accurately weighed specimens of different weights,
such as 25, 50, and 100 g, for the same time period on a mechanical
shaker. [NOTE—If the test results are similar for the 25-g and 50-g
specimens, but the 100-g specimen shows a lower percentage through
the finest sieve, the 100-g specimen size is too large.] Where only a
specimen of 10 to 25g is available, smaller diameter test sieves
conforming to the same mesh specifications may be substituted, but

the endpoint must be redetermined. The use of test samples having a-

smaller mass (e.g., down to 5 g) may be needed. For materials with
low apparent particle density, or for materials mainly comprising
particles with a highly isodiametrical shape, specimen weights below
S5g for a 200-mm screen may be necessary to avoid excessive
blocking of the sieve. During validation of a particular sieve analysis
method, it is expected that the problem of sieve blocking will have
been addressed.

If the test material is prone to picking up or losing significant
amounts of water with varying humidity, the test must be carried out
in an appropriately controlled environment. Similarly, if the test
material is known to develop an electrostatic charge, careful
observation must be made to ensure that such charging is not
influencing the analysis. An antistatic agent, such as colloidal silicon
dioxide and/or aluminum oxide, may be added at a 0.5 percent (m/m)
level to minimize this effect. If both of the above effects cannot be
eliminated, an alternative particle-sizing technique must be selected.

Agitation Methods—Several different sieve and powder agitation
devices are commercially available, all of which may be used to
perform sieve analyses. However, the different methods of agitation
may give different results for sieve analyses and endpoint
determinations because of the different types and magnitude of the
forces acting on the individual particles under test. Methods using
mechanical agitation or electromagnetic agitation, and that can induce
either a vertical oscillation or a horizontal circular motion, or tapping
or a combination of both tapping and horizontal circular motion are
available. Entrainment of the particles in an air stream may also be
used. The results must indicate which agitation method was used and
the agitation parameters used (if they can be varied), because changes
in the agitation conditions will give different results for the sieve
analysis and endpoint determinations, and may be sufficiently
different to give a failing result under some circumstances.

Endpoint Determination—The test sieving analysis is complete
when the weight on any of the test sieves does not change by more
than 5% or 0.1 g (10% in the case of 76-mm sieves) of the previous
weight on that sieve. If less than 5% of the total specimen weight is
present on a given sieve, the endpoint for that sieve is increased to a
weight change of not more than 20% of the previous weight on that
sieve.

If more than 50% of the total specimen weight is found on any one
sieve, unless this is indicated in the monograph, the test should be
repeated, but with the addition to the sieve nest of a more coarse
sieve, intermediate between that carrying the excessive weight and
the next coarsest sieve in the original nest, i.e., addition of the ISO
series sieve omitted from the nest of sieves.

SIEVING METHODS
Mechanical Agitation

Dry Sieving Method—Tare each test sieve to the nearest 0.1g.
Place an accurately weighed quantity of test specimen on the top
(coarsest) sieve, and replace the lid. Agitate the nest of sieves for 5
minutes. Then carefully remove each from the nest without loss of
material. Reweigh each sieve, and determine the weight of material
on each sieve. Determine the weight of material in the collecting pan
ina smnlar manner. Reassembie the nest of sieves, and agﬂate for 5
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Determination under Test Sieves). Upon completion of the ana
reconcile the weights of maferial. Total losses must not exceed
the weight of the original test specimen. . . -

Repeat the- analysis with a fresh spec:lmen but u
sieving time equal to that of the combined times used a Ve
that this sieving time conforms to the requirements for= ¢
determination. When this eudpomt has been validated for'a sp
material, then a single fixed time of sieving may be used for
analyses providing the particle size d1smbutmr| falls within
variation.

If there is evidence that the partzcles retained on any (s
aggregates rather than single particles, the use of mechani
sieving is unlikely to give good reproducibility, and a d
particle size analysis method should be used.

Air Entrainment Methods

Air Jet and Sonic Sifter Sieving—Different types of
equipment that use a moving air current are available fo
system that uses a single sieve at a time is referred to as air jet sie
It uses the same general sieving methodology as that describe
the Dry Sieving Method, but with a standardized air jef 7¢]
normal agitation mechanism. It requires sequential anal
individual sieves starting with the finest sieve to obtain a f
distribution. Air jet sieving often mc]udes the use of finer
than those used in ordinary dry sieving. This tcchmque -
suitable where only oversize or undersize fractions are need

In the sonic sifting method, a nest of sieves is used, an
specimen is carried in a vcrtlcally oscillating column of ai
the specimen and then carries it back against the mesh’ oi':‘e
given number of pulses per minute. It may be necessary-to
sample amount to 5 g, when sonic sifting is employed.:

The air jet sieving and sonic sieving methods may
powders or granules when mechanical sieving techn
mncapable of giving a meaningful analysis, '

These methods are highly dependent upon proper dlspers
powder in the air current. This requirement may be hard to a
the method is used at the lower end of the sieving range (i
75 pm), when the particles tend to be more cohesive, and espe
there is any 'tendency for the material to dcvelup an’ elect
charge. For the above reasons endpoint determination is p
critical, and it is very important to confirm that the oversi
comprises single particles and is not composed of aggrega

INTERPRETATION

The raw data must include the weight of test specimen,
sieving time, and the precise sieving methodology and the
for any variable parameters, in addition to the weights refain
individual sieves and in the pan. It may be convenient to ¢
raw data into a cumulative weight distribution, and if it
express the distribution in terms of a cumulative weight und
range of sieves used should include a sieve through th.
material passes. If there is evidence on any of the test sieve
material remaining on it is composed of aggregates fnrmed

sieving process, the analysis is invalid. &

(788) PARTICULATE MATTE
- INJECTIONS

Particulate matter consists of mobile, randomly-sourcet
ous substances, other than gas bubbles, that cannot be
chemical analys:s due to the small amount of mat
represents and to its heterogeneous composition. In_]ectable .
including solutions constituted from sterile solids 'lﬂ
parenteral use, is essentially free from particulate matter
observed on vit_sqal {Eepection. The tests described herein
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croscopic and light obscuration procedures for the determina-
f particulate matter are given herein. This chapter provides a test
ch in two stages. The injection is first tested by the light
uration procedure (stage 1). If it fails to meet the prescribed
5, it must pass the microscopic procedure (stage 2) with its own
t limits. Where for technical reasons the injection cannot be
y light obscuration,” microscopic testing may ‘be used
ly. Documentation demonstrating that the light obscuration
edure is incapable of testing the injection or produces invalid
ts'is required in each case. It is expected that most articles will
the requirements on the basis of the light obscuration test alone;
cver, it may be necessary to test some articles by the light
iration test followed by the microscopic test fo reach a
usion on conformance to requirements. .
1 large-volume injections for single-dose infusion and those
ume  injections for which the monographs specify such
rements are subject to the particulate matter limits set forth for
est being applied, uriless otherwise specified in the individual
ograph. Excluded from the requirements of this chapter are
ions intended solely for intramuscular and subcutaneous
istration. - 1t . ¥
otall injection formulations can be examined for particles by one
cboth of these tests. Any product that is not a pure solution having a
d a'viscosity ‘approximating those of water may provide
eous-‘data’ when dnalyzed by the light obscuration counting
0d: Such materials may be analyzed by the microscopic method.
3 colloids, and liposomal preparations are examples.
la roducts that produce air or gas bubbles when drawn
he sensor, such as bicarbonate-buffered formulations, may also
microscopic testing. Refer to the specific monographs when a
of test applicability occurs. Higher limits are appropriate for
articles and will be specified in the individual monographs.
some instances, the viscosity of a material to be tested may be
iently high so as to preclude its analysis by either test method. In
Vent, a quantitative dilution with an appropriate diluent may be
ecrease viscosity, as necessary, to allow the analysis to be

lie“tests described below for large-volume and small-volume
lions, the results obtained in examining a discreté unit or group
its for particulate matter cannot be extrapolated with certainty to
units that remain untested. Thus, statistically sound sampling
ed upon known operational factors must be developed if
ferences are to be drawn from observed data to characterize
:vel of particulate matter in a large group of units. Sampling
its should be based on consideration of product volume, numbers
titles historically found to bé present in comparison to limits,
e 'size distribution of particles present, and variability of
unts between units. 2 * Ao

HT OBSCURATION PARTICLE COUNT
' ~ TEST

Reference Standards (11)—USP Particle Count RS.
t applies to large-volume injections labeled as containing
100 mL, unless otherwise specified in the individual
b. It counts suspended particles that are solid or liquid. This
ies also to single-dose or multiple-dose small-volume
s [abeled as containing 100 mL or less that are either in
OR°0r in solution constituted from sterile solids, where a test for
ate matter is specified in the individual monograph. Products
the individual monograph specifies that the label states that
Oduct is to be used with a final filter are exempt from these
nents. 4 Y

Test Apparatus
paratus is an electronic, liquid-borne particle counting
hat uses a light-obscuration sensor with a suitable sample-

evice. A variety of suitable devices of this type are
cially available. It is the responsibility of those performing
to ensure that the operating parameters of the instrumentation
Propriate to the required accuracy and precision of the test
and that adequate training is provided for those responsible for
Imical performance of the test.
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It is important to note that for Pharmacopeial applications the
ultimate goal is that the particle counter reproducibly size and count
particles present in the injectable material under investigation. The
instruments available range from systems where calibration and other
components of standardization must be carried out by manual
procedures to sophisticated systems incorporating hardware- or
software-based functions for the standardization procedures. Thus, it
is mot possible to specify ‘exact methods to be followed for
standardization of the instrument, and it is necessary to emphasize
the required end result of a standardization procedure tather than a
specific method for obtaining this result. This section is intended to
emphasize the criteria that must be met by a system rather than
specific methods to be used in their determination. It is the
responsibility of the user to apply the various methods of
standardization applicable to a specific instrument. Critical opera-
tional criteria consist of the following. - i i

Sensor Concentration’ Limits—Use an instrument that has a
concentration limit (the maximum number’ of particles- per mL)
identified by the manufacturer that is greater than the concentration of
particles in the test specimen to be counted. The vendor-certified
concentration limit for a sensor is specified as ‘that count level at
which coincidence counts due to simultaneous presence of two or
more particles in the sensor view volume comprise less than'10% of

the counts collected for 10-pm particles.

Sensor Dynamic Range—The dynamic range of the instrumetit
used (range of sizes of particles that can be accurately sized and
counted) must include the smallest particle size to be enumerated in
the test articles. . ‘

Instrument Standardization

The following discussion of instrument standardization emphasiz-
es performance criteria rather than specific methods for calibrating or
standardizing a given instrument system. This approach i$ particu-
larly evident in the description of calibration, where allowance must
be made for manual methods as well as those based on firmware,
software, or the use of electronic testing instruments, Appropriate
instrument qualification is essential to performance of the test
according to requirements. Since different brands of instruments may
be used in the test, the user is responsible for ensuring that the counter
used is operated according to the manufacturer’s specific instructions;
the principles to be followed to ensure that instruments operate within
acceptable ranges are defined below.

The following information for instrument standardization helps
ensure that the sample volume accuracy, sample flow rate, particle
size response curve, sensor resolution, and count accuracy are
appropriate to performance of the test. Conduct these procedures at
intervals of not more than six months. . ;

SAMPLE VOLUME ACCURACY

. Since the particle count from a sample aliquot varies directly with
the volume of fluid sampled, it is imporiant that the sampling
accuracy is known to be within a certain range. For a sample volume
determination, determine the dead (tare) volume in the sample feeder
with filtered distilled or deionized water that has been passed through
a filter having a 1.2-um or finer porosity. Transfer a volime of filtered
distilled or deionized water that is greafer than the sample volume to a
container, and weigh. Withdraw through the sample feeding device a
volume that is appropriate for the Specific sampler, and again weigh
the container. Determine the sample volume by subtracting the tare
volume from the combined sample plus tare volumes. Verify that the
value obtained is within 5% of the apptopriate sample volume for the
test. Alternatively, the sample volume may be determined using a
suitable Class A graduated cylinder (see Volumetric Apparatus (31)).
[NoTE—Instruments of this type require a variable tare volume. This is
the amount of sample withdrawn prior to counting. This volume may
be determined for syringe-operated samplérs by sefting the sample
volume to zero and initiating sampling; so that the only volume of
solution’ drawn is' the ‘tare. Subtract the tare volume from the total
volurhe of solution-drawn in the Sampling cycle ta determine the

sample volume.]

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

D
A

j
oC

LARM

—

2724

SAMPLE FLOW RATE

Verify that the flow rate is within the manufacturer’s specifications
for the sensor used. This may be accomplished by using a calibrated
stopwatch to measure the time required for the instrument to
withdraw and count a specific sample volume (i.e., the time between
beginning and ending of the count cycle as denoted by instrument
indicator lights or other means). Sensors may be operated accurately
over a range of flow rates. Perform the Test Procedure at the same
flow rate as that selected for calibration of the instrument.

CALIBRATION

Use one of the following methods.

Manual Method—Calibrate the instrument with a minimum of
three calibrators, each consisting of near-monosize polystyrene
spheres having diameters of about 10, 15, and 25 pm, in an aqueous
vehicle.” The calibrator spheres must have a mean diameter of within
5% of the 10-, 15-, and 25-pm nominal diameters and be standardized
against materials traceable to NIST standard reference materials. The
number of spheres counted must be within the sensor’s concentration
limit. Prepare suspensions of the calibrator spheres in water at a
concentration of 1000 to 5000 particles per mL, and determine the
channel setting that corresponds to the highest count setting for the
sphere distribution. This is determined by using the highest count
threshold setting to split the distribution into two bins containing
equal numbers of counts, with the instrument set in the differential
count mode (moving window half-count method). Use only the
central portion of the distribution in this calculation to avoid
including asymmetrical portions of the peak. The portion of the
distribution, which must be divided equally, is the count window. The
window is bounded by threshold settings that will define a threshold
voltage window of +20% around the mean diameter of the test
spheres. The window is intended to include all single spheres, taking
into account the standard deviation of the spheres and the sensor
resolution, while excluding noise and aggregates of spheres. The
value of 20% was chosen based on the worst-case sensor resolution of
10% and the worst-case standard deviation of the spheres of 10%.
Since the thresholds are proportional to the area of the spheres rather
than the diameter, the lower and upper voltage settings are determined
by the equations:

v, = 0.64V,

in which ¥, is the lower voltage setting and Vs is the voltage at the
peak center, and ;

Vo= 144V,

in which ¥, is the upper voltage setting.

Once the center peak thresholds are determined, use these
thresholds for the standards to create a regression of log voltage
versus log particle size, from which the instrument settings for the 10-
and 25-pum sizes can be determined.

Automated Method—The calibration (size response) curve may
be determined for the instrument-sensor system by the use of
validated software routines offered by instrument vendors; these may
be included as part of the instrument software or used in conjunction
with a microcomputer interfaced to the counter. The use of these
automated methods is appropriate if the vendor supplies written
certification that the software provides a response curve equivalent to
that attained by the manual method and if the automated calibration is
validated as necessary by the user.

Electronic Method—Using a multichannel peak height analyzer,
determine the center channel of the particle counter pulse response for
each standard suspension. This peak voltage setting becomes the
threshold used for calculation of the voltage response curve for the
instrument. The standard suspensions to be used for the calibration
are run in order, and median pulse voltages for each are determined.
These thresholds are then used to generate the size response curve
manually or via software routines. The thresholds determined from
the multichannel analyzer data are then transferred to the counter to
complete the calibration. If this procedure is used with a comparator-
based instrument, the comparators of the counter must be adjusted
accurately beforehand.

KET
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SENSOR RESOLUTION

The particle size resolution of the instrumental particle co
dependent upon the sensor used and may vary with individua].
of the same model. Determine the resolution of the particle
for 10-pm particles using the 10-um calibrator spheres. The
standard deviation of the size distribution of the standard
used is not more than 5%. Acceptable methods of determ
particle size resolution are (1) manual determination of the amoy
peak broadening due to instrument response; (2) using an
method of measuring and sorting particle sensor voltage ou
multichannel analyzer; and (3) automated methods.

Manual Method—Adjust the particle counter to ope
cumulative mode or total count mode. Refer to the calibraty
obtained earlier, and determine the threshold voltage for thejl
spheres. Adjust 3 channels of the counter to be used in the calib
procedure as follows: ik

Channel 1 is set for 90% of the threshold voltage.
Channel 2 is set for the threshold voltage, g
Channel 3 is set for 110% of the threshold voltage

Draw a sample through the sensor, observing the coun
2. When the particle count in that channel has reached appro:
1000, stop counting, and observe the counts in Channels
Check to see if the Channel 1 count and the Channel 3
1.68 + 10% and 0.32 4 10%, respectively, of the count in
If not, adjust Channel 1 and Channel 3 thresholds to me
criteria. When these criteria have been satisfied, draw a
suspension through the counter until the counts in Channe]
reached approximately 10,000, or until an appropriate volume
10 mL) of the sphere suspension has been counted. Veri
Channel 1 and Channel 3 counts are 1.68 + 3% and 0.3
respectively, of the count in Channel 2.

Record the particle size for the thresholds just determine
Channels 1, 2, and 3. Subtract the particle size for Channel
size for Channel 3. Subtract the particle size for Channel 1.1
size for Channel 2. The values so determined are the, obs
standard deviations on the positive and negative side o
count for the 10-um standard. Calculate the percentage of
of the sensor by the formula: :

100[ ({5757 )

in which S, is the highest observed standard deviation determin
the sphere; Ss is the supplier’s reported standard deviation
spheres; and D is the diameter, in pm, of the spheres as spec
the supplier. The resolution is not more than 10%.
Automated Method—Software that allows for the a
determination of sensor resolution is available for some ca
This software may be included in the instrument or Uu
conjunction with a microcomputer interfaced to the coul
use of these automated methods is appropriate if the vend
written certification that the software provides a resolution dt
nation equivalent to the manual method and if the auto
resolution determination is validated as necessary by the U
Electronic Method—Record the voltage output distribut
particle sensor, using a multichannel analyzer while, sam
suspension of the I0-um particle size standard. To d
resolution, move the cursor of the multichannel analyz
down the electric potential scale from the median pulse
identify a channel on each side of the 10-um peak
approximately 61% of the counts observed in the cent
Use of the counter size response curve to convert the m
these two channels to particle sizes provides the particle si
1 standard deviation of the 10-um standard. Use these
calculate the resolution as described under Manual Method.
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