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This standard is issued under the fixed designation E2810; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice provides a general procedure for evaluating the capability to comply with the Uniformity of Dosage Units
(UDU) test. This test is given in General Chapter <905> Uniformity of Dosage Units of the USP, in 2.9.40 Uniformity of Dosage
Units of the Ph. Eur., and in 6.02 Uniformity of Dosage Units of the JP, and these versions are virtually interchangeable. For this
multiple-stage test, the procedure computes a lower bound on the probability of passing the UDU test, based on statistical estimates
made at a prescribed confidence level from a sample of dosage units.

1.2 This methodology can be used to generate an acceptance limit table, which defines a set of sample means and standard
deviations that assures passing the UDU test for a prescribed lower probability bound, confidence level, and sample size.

1.3 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety, health, and environmental practices and determine the applicability of
regulatory limitations prior to use.

1.4 This international standard was developed in accordance with internationally recognized principles on standardization
established in the Decision on Principles for the Development of International Standards, Guides and Recommendations issued
by the World Trade Organization Technical Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:*
E2363 Terminology Relating to Process Analytical Technology in the Pharmaceutical Industry

! This practice is under the jurisdiction of ASTM Committee E55 on Manufacture of Pharmaceutical and Biopharmaceutical Products and is the direct responsibility of
Subcommittee E55.03 on General Pharmaceutical Standards.

Current edition approved Oet—2647April 1, 2019. Published Oetober26+7August 2019. Originally approved in 2011. Last previous edition approved in 2642017 as
E2810 — 112-(2017). DOIL: +0-4+526/B28+6-HR+7-10.1520/E2810-19.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM Standards
volume information, refer to the standard’s Document Summary page on the ASTM website.
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E2709 Practice for Demonstrating Capability to Comply with an Acceptance Procedure
2.2 Other Documents:

JP Japanese Pharmacopoeia®

Ph. Eur. European Pharmacopoeia *

USP United States Pharmacopeia®

3. Terminology
3.1 Definitions—See Terminology E2363 for a more extensive listing of terms in ASTM Committee E55 standards.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 acceptable parameter region, n—the set of values of parameters characterizing the distribution of test results for which
the probability of passing the lot acceptance procedure is greater than a prescribed lower bound.

3.2.2 acceptance limit, n—the boundary of the acceptance region, for example, the maximum sample standard deviation for a
given sample meatrmean or minimum and maximum sample mean for given standard deviations.

3.2.2.1 Discussion—

The coefficient of variation (relative standard deviation) may be substituted for the standard deviation where applicable.

3.2.3 acceptance region, n—the set of values of parameter estimates (that is, sample mean and standard deviation) where
confidence limits attain a prescribed lower bound on the probability of passing a lot acceptance procedure.

3.2.4 confidence level, C, n—the prescribed overall level for calculating the uncertainty region of the parameters from the
sample estimates.

3.2.4.1 Discussion—

The preset confidence level is stated as a percentage, for example, 100 (1 — a) = 95 %, where a is a risk that is allocated to the two
parameters being estimated.

3.2.5 lower probability bound, LB, n—the nominal probability of passing the UDU test for a given set of parameter estimates.

3.2.6 multiple-stage acceptance procedure, n—a procedure that involves more than one stage of sampling and testing a given
quality characteristic with one or more acceptance criteria per stage.

3.2.7 representative sample, n—a sample that consists of a number of units that are drawn based on rational criteria such as
randomrandom, stratified, or systematic sampling and intended to assure that the sample accurately portrays the material being

sampted-sampled.
3.2.8 sampling plan, n—scheme for selecting dosage units from locations within a batch for testing purposes.

3.2.8.1 Discussion—

In this standard, either a single dosage unit is selected from each batch teeation:location (called Sampling Plan 1) or an equal but
greater than one dosage unit is selected from each batch location (called Sampling Plan 2).

3.2.9 uniformity of dosage units, UDU, n—the degree of uniformity in the amount of the drug substance among dosage units.
3.2.9.1 Discussion—

The requirements of the UDU test apply to each drug substance in dosage units containing one or more drug substances, unless
otherwise specified. The uniformity improves as the variability decreases.

4. Significance and Use

4.1 The methodology was originally developed (1-4)° for use in drug content uniformity and dissolution but has general
application to any multistage test with multiple acceptance criteria. Practice E2709 summarizes the statistical aspects of this
methodology. This practice applies the general methodology of Practice E2709 specifically to the UDU test.

3 Available from the Pharmaceuticals and Medical Devices Agency (PMDA), Shin-Kasumigaseki Building, 3-3-2 Kasumigaseki, Chiyoda-ku, Tokyo 100-0013, Japan,
https://www.pmda.go.jp.

+ Available from the European Directorate for the Quality of Medicines and Health Care (EDQM), Council of Europe, 7 allée Kastner, CS 30026, F-67081 Strasbourg,
France, http://www.edqm.eu.

3 Available from U.S. Pharmacopeial Convention (USP), 12601 Twinbrook Pkwy., Rockville, MD 20852-1790, http://www.usp.org.

¢ The boldface numbers in parentheses refer to a list of references at the end of this standard.
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4.1.1 While other methods can be used to estimate the probability of passing the UDU test, they are outside the scope of this
practice.

4.2 The UDU test procedure describes a two-stage sampling test, where at each stage one can pass or continue testing, and the
decision to fail is deferred until the second stage. At each stage there are acceptance criteria on the test results as outlined in Table
1.

4.3 The UDU test is a market standard. The USP General Notices include the following statement about compendial standards.
“The similarity to statistical procedures may seem to suggest an intent to make inference to some larger group of units, but in all
cases, statements about whether the compendial standard is met apply only to the units tested.” Therefore, the UDU procedure is
not intended for inspecting uniformity of finished product for lot/batch release or as a lot inspection procedure.

4.3.1 The UDU test defines a product requirement to be met at release and throughout the shelf-life of the product.

4.3.2 Passing the UDU test once does not provide statistical assurance that a batch of drug product meets specified statistical
quality control criteria.

4.4 This practice provides a practical specification that may be applied when uniformity of dosage units is required. An
acceptance region for the mean and standard deviation of a set of test results from the lot is defined such that, at a prescribed
confidence level, the probability that a future sample from the lot will pass the UDU test is greater than or equal to a prespecified
lower probability bound. Having test results fall in the acceptance region provides assurance that a sample would pass the UDU
test with at least the specified lower bound probability. This procedure does not account for any decrease in potency during the
shelf life, which could affect the ability to meet the UDU test requirements.

4.5 This practice can be used as an element for process demonstration or validation, continuous process verification, in-process
testing, or lot release (acceptance). As the circumstances and available information vary in these different application areas, this
practice does not prescribe a specific target, sample size, lower probability bound, or confidence level. These must be prospectively
selected by the user and may be different from those used in the acceptance limit tables provided in this practice.

5. Procedure

TABLE 1 Uniformity of Dosage Units Test Procedure

Note 1—All measurements of dosage units and criteria values are in
percentage label claim (%LC). At each stage calculate the sample average,
X—, and the sample standard deviation, s.

Number

Stage Tested Pass Stage If:
Number
Stage Pass-StageH:
Fested
S, 10 IM— X1+ 2.4 5 <15.0, where M is de-
fined below.
S, 20 (1) IM— X1+ 2.0 s < 15.0, using all 30

results (S; + S,).

(2) No dosage unit is outside the
maximum allowed range of 0.75 * M
to 1.25* M.

M is defined as follows:

If Tis less than or equal to 101.5 %LC, and
(1) If X" is less than 98.5 %LC, then
M =98.5 %LC.
(2) If X" is between 98.5 and
101.5 %LC, then M =X".
(3) If X" is greater than 101.5 %LC, then
M =101.5 %LC.

If Tis greater than 101.5 %LC, and
(1) If X" is less than 98.5 %LC, then
M =98.5 %LC.
(2) If X" is between 98.5 and 7, then
M=X"
(3) If X" is greater than T, then M =T.

T is the target content per dosage unit at the time of manufacture, expressed as
%LC. Unless otherwise specified in the individual monograph, T is 100.0 %LC.
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5.1 Ysing-theGenerating The Acceptance Limit Tabtes—in—TFhisPractice=—Table:
5.1.1 The general procedure that generates the acceptance limit tables is described in Practice E2709 and the specific procedure
for application to the UDU test is described in the literature (4). A simplified description on the construction and use of these tables

is given in this section. A computer program is required to generate the tables given a target 7 as a percentage of label claim (LC),
a lower probability bound LB, a confidence level C, and a sample size n.
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Note 1—All points below the lower bound contour have higher than a 95 % chance of passing UDU test if mean and standard deviation are known.
All points below the acceptance region contours pass the associated acceptance limit table for n =100 and n = 10.
ULS is the upper confidence limit for o.
Z is a standard normal critical value.

FIG. 42 Example of Simultaneous Confidence Interval with 95 % Lower Bound and Acceptance Regions
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5.1.2 The first step is to determine the acceptable parameter region. On a two-dimensional content space consisting of the true
mean (u) on the horizontal axis and standard deviation (o) on the vertical axis the upper 95 % LB boundary of this region is defined
by a contour, a curve that is concave downward and depicted by the solid curve in Fig. 1. The simulated 95 % boundary for the
actual probability of passing the USP UDU test is defined by the dashed contour that shows the effect of generating a lower bound.
The LB contour is determined by the LB probability (95 %) and the target under the assumption that the dosage unit content is
normally distributed. The acceptable parameter region is the set of points on or below the contour. Any (u, o) pair in the acceptable
region would pass the UDU test with a probability of at least the LB.

5.1.3 The second step is to generate the acceptance limit curve that defines the acceptance region.

SAMPLING PLAN 1

5.1.4 As described in Practice E2709, the sample mean (X°) and sample standard deviation (s) estimate the population
parameters u and ¢ within C % confidence limits as chosen by the user. The joint confidence region for pu and ¢ (5) has the shape
of an inverted triangle around a (X~,s) pair as depicted in Fig. 2 with the lowest vertex at (X7, 0).

5.1.4.1 To create an acceptance region, a value of X~ is selected starting with s = 0, then the confidence region is expanded by
increasing s until one of the upper vertices just touches the acceptable parameter region. The size of the confidence region is
determined by C and n. This value of s defines a point on the acceptance limit curve at (X7,s). Additional selections of X~ then
generate the acceptance limit curve, as depicted as dotted lines in Fig. 2. Acceptance limit curves are shown for n = 10 and n = 100,
illustrating that the acceptance limits approach the acceptable parameter region with increasing sample size.

5.1.5 Computer programs have been developed for generating acceptance limit tables, but these may not be available to all
practitioners. This practice contains four acceptance limit tables for many practical use situations.

5.1.6 Using the Acceptance Limit Tables in This Practice—Various acceptance limit tables are given in Tables 2-5. In each table
acceptance limits on the standard deviation are given for means ranging 90-110 % of LC in increments of 0.2 %LC for sample
sizes ranging from n = 10 to n = 500. In all tables, the target is set at 7 = 100 %LC, so the acceptance limits for standard deviations
are symmetrical around 100 %LC. This target is also required for interchangeability across the ICH regions (6). At the confidence
level of C =95 % used often in the regulatory arena, three levels of the probability lower bound are provided: LB = 90 % (Table
2), LB =95 % (Table 3) and LB =99 % (Table 4). These provide 90 %, 95 %, and 99 % coverage, respectively, of the population
of dosage units under consideration. The usual coverage is 95 %.

0 07 ced-often—tn—the—tres q A EeR birooloveleofthe—-probak +1s

5.1.6.1 Table 5 is provided at C =90 % and LB =95 % for comparison with Table 3 to demonstrate the effect of a lower
confidence level.

Norte 1—Tables can also be generated for other choices for ranges of means, such as 85.1 to 114.9 %LC, or for other sample sizes.
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FIG. 1 Example of 95 % Lower Bound and Simulated Probabilities of Passing USP UDU <905>
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TABLE 2 Acceptance Limits on Sample Standard Deviation (%LC) for
T=100 %LC, C =95 %, LB =90 %LC

Sample Average Sample Size (n)
(%LC) 10 30 40 50 60 80 100 120 150 200 500
Sample-Average Sampte-Size{r)

[N 16 36 46 56 60 80 Er) 120 150 260 560

100.0 2.91 4.36 4.65 4.84 4.99 5.19 5.33 5.43 5.54 5.66 5.93
99.8 or 100.2 2.88 4.31 4.59 4.79 4.94 5.14 5.28 5.38 5.50 5.62 5.91
99.6 or 100.4 2.84 4.26 4.54 474 4.89 5.09 5.24 5.34 5.45 5.58 5.88
99.4 or 100.6 2.81 4.21 4.49 4.69 4.83 5.04 5.18 5.29 5.40 5.53 5.84
99.2 or 100.8 2.77 4.16 4.43 4.63 4.77 4.98 5.13 5.23 5.35 5.48 5.79
99.0 or 101.0 2.74 4.10 4.38 457 4.72 4.92 5.07 5.17 5.29 5.43 5.74
98.8 or 101.2 2.70 4.05 4.32 4.52 4.66 4.86 5.01 5.1 5.23 5.37 5.69
98.6 or 101.4 2.67 4.00 4.27 4.46 4.60 4.80 4.94 5.05 5.17 5.30 5.63
98.4 or 101.6 2.63 3.95 4.21 4.40 4.54 4.74 4.88 4.99 5.10 5.24 5.56
98.2 or 101.8 2.60 3.89 4.16 4.34 4.48 4.68 4.82 4.92 5.04 5.17 5.49
98.0 or 102.0 2.56 3.84 4.10 4.28 4.42 4.62 4.75 4.86 4.97 5.10 5.43
97.8 or 102.2 2.53 3.79 4.05 4.22 4.36 4.55 4.69 4.79 4.90 5.03 5.35
97.6 or 102.4 2.49 3.74 3.99 417 4.30 4.49 4.62 4.72 4.84 4.97 5.28
97.4 or 102.6 2.46 3.68 3.93 4.1 4.24 4.43 4.56 4.66 4.77 4.90 5.21
97.2 or 102.8 2.42 3.63 3.88 4.05 418 4.36 4.50 4.59 4.70 4.83 5.13
97.0 or 103.0 2.39 3.58 3.82 3.99 412 4.30 4.43 4.53 4.63 4.76 5.06
96.8 or 103.2 2.35 3.53 3.77 3.93 4.06 4.24 4.37 4.46 4.56 4.69 4.99
96.6 or 103.4 2.32 3.48 3.71 3.87 4.00 418 4.30 4.39 4.50 4.62 4.91
96.4 or 103.6 2.28 3.42 3.65 3.81 3.94 4.1 4.23 4.33 4.43 4.55 4.84
96.2 or 103.8 2.24 3.37 3.60 3.76 3.88 4.05 417 4.26 4.36 4.48 4.77
96.0 or 104.0 2.21 3.32 3.54 3.70 3.82 3.99 4.10 419 4.29 4.41 4.69
95.8 or 104.2 217 3.26 3.48 3.64 3.76 3.92 4.04 413 4.23 4.34 4.62
95.6 or 104.4 2.14 3.21 3.43 3.58 3.70 3.86 3.98 4.06 4.16 4.27 4.54
95.4 or 104.6 2.10 3.16 3.37 3.52 3.63 3.80 3.91 3.99 4.09 4.20 4.47
95.2 or 104.8 2.07 3.1 3.31 3.46 3.57 3.73 3.84 3.93 4.02 413 4.39
95.0 or 105.0 2.03 3.05 3.26 3.40 3.51 3.67 3.78 3.86 3.95 4.06 4.32
94.8 or 105.2 2.00 3.00 3.20 3.35 3.45 3.61 3.71 3.79 3.88 3.99 4.24
94.6 or 105.4 1.96 2.95 3.15 3.29 3.39 3.54 3.65 3.73 3.82 3.92 417
94.4 or 105.6 1.98 2.89 3.09 3.23 3.33 3.48 3.58 3.66 3.75 3.85 4.10
94.2 or 105.8 1.89 2.84 3.03 3.17 3.27 3.42 3.52 3.59 3.68 3.78 4.02
94.0 or 106.0 1.86 2.79 2.98 3.1 3.21 3.35 3.45 3.53 3.61 3.71 3.95
93.8 or 106.2 1.82 2.74 2.92 3.05 3.15 3.29 3.39 3.46 3.54 3.64 3.87
93.6 or 106.4 1.79 2.68 2.86 2.99 3.09 3.23 3.32 3.39 3.47 3.57 3.80
93.4 or 106.6 1.75 2.63 2.81 2.93 3.03 3.16 3.25 3.33 3.40 3.50 3.72
93.2 or 106.8 1.72 2.58 2.75 2.87 2.97 3.10 3.19 3.26 3.34 3.43 3.65
93.0 or 107.0 1.68 2.52 2.69 2.81 2.90 3.03 3.12 3.19 3.27 3.36 3.57
92.8 or 107.2 1.65 2.47 2.64 2.75 2.84 2.97 3.06 3.13 3.20 3.28 3.50
92.6 or 107.4 1.61 2.42 2.58 2.70 2.78 2.91 2.99 3.06 3.13 3.21 3.42
92.4 or 107.6 1.57 2.36 2.52 2.64 2.72 2.84 2.93 2.99 3.06 3.14 3.35
92.2 or 107.8 1.54 2.31 2.47 2.58 2.66 2.78 2.86 2.92 2.99 3.07 3.27
92.0 or 108.0 1.50 2.26 2.41 2.52 2.60 2.71 2.80 2.86 2.92 3.00 3.20
91.8 or 108.2 1.47 2.20 2.35 2.46 2.54 2.65 2.73 2.79 2.86 2.93 3.12
91.6 or 108.4 1.43 2.15 2.30 2.40 2.48 2.59 2.66 2.72 2.79 2.86 3.05
91.4 or 108.6 1.40 2.10 2.24 2.34 2.42 2.52 2.60 2.65 2.72 2.79 2.97
91.2 or 108.8 1.36 2.04 2.18 2.28 2.35 2.46 2.53 2.59 2.65 2.72 2.89
91.0 or 109.0 1.33 1.99 2.13 2.22 2.29 2.39 2.47 2.52 2.58 2.65 2.82
90.8 or 109.2 1.29 1.94 2.07 2.16 2.23 2.33 2.40 2.45 2.51 2.58 2.74
90.6 or 109.4 1.26 1.89 2.01 2.10 217 2.27 2.33 2.39 2.44 2.51 2.67
90.4 or 109.6 1.22 1.83 1.96 2.04 2.1 2.20 2.27 2.32 2.37 2.44 2.59
90.2 or 109.8 1.19 1.78 1.90 1.98 2.05 2.14 2.20 2.25 2.30 2.37 2.52
90.0 or 110.0 1.15 1.73 1.84 1.93 1.99 2.08 2.14 2.18 2.24 2.30 2.44

5.1.7 A representative sample of n dosage units is taken from the batch and the active content is measured on each unit, taken
as a random sample or as a systematic sample (selectlng and testmg one unit at equally spaced tlme intervals of manufacture across
the batch). Other sampling pta : 6 plans are outside the scope of
this practice.

5.1.8 The sample average (X") and sample standard deviation (s) are calculated. Enter the table row with the sample average
and the table column with the sample size to find the acceptance limit on the standard deviation. If the sample standard deviation
is at or below the acceptance limit then it can be asserted at the C % confidence level that the batch will have an LB % chance
of passing the UDU test. Some interpolation may be required for sample sizes and sample means not listed in the table.

5.1.8.1 Example 1—A sample of n = 60 dosage units provided dosage content statistics of X~ = 98.6 %LC and s =3.91 %LC.
Since s was below the upper limit of 4.41 %LC (using Table 3), we can state with 95 % confidence there is at least a 95 %
probability that a future sample taken from the batch will meet the UDU test.
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TABLE 3 Acceptance Limits on Sample Standard Deviation (%LC) for
T=100 %LC, C =95 %, LB =95 %LC

Sample Average Sample Size (n)
(%LC) 10 30 40 50 60 80 100 120 150 200 500
Sample-Average Sampte-Size{r)

(%EC) 6 30 40 50 60 ) Er) 120 150 260 560

100.0 2.81 418 4.46 4.64 4.78 4.98 5.11 5.21 5.31 5.43 5.69
99.8 or 100.2 2.77 413 4.41 4.59 4.73 4.93 5.07 5.16 5.27 5.39 5.67
99.6 or 100.4 2.74 4.08 4.35 4.54 4.68 4.88 5.02 5.12 5.23 5.35 5.64
99.4 or 100.6 2.70 4.04 4.30 4.49 4.63 4.83 4.96 5.07 5.18 5.30 5.60
99.2 or 100.8 2.67 3.99 4.26 4.43 4.57 4.77 4.91 5.01 5.12 5.25 5.55
99.0 or 101.0 2.64 3.94 4.20 4.39 4.51 4.71 4.85 4.95 5.07 5.20 5.49
98.8 or 101.2 2.60 3.88 415 4.33 4.47 4.65 4.79 4.89 5.01 5.14 5.44
98.6 or 101.4 2.57 3.84 4.09 4.27 4.41 4.59 4.73 4.83 4.94 5.07 5.38
98.4 or 101.6 2.54 3.79 4.03 4.21 4.35 4.54 4.67 4.77 4.88 5.01 5.31
98.2 or 101.8 2.50 3.74 3.99 4.16 4.29 4.48 4.61 4.70 4.82 4.94 5.25
98.0 or 102.0 2.47 3.68 3.93 4.1 4.23 4.42 4.55 4.65 4.75 4.88 5.18
97.8 or 102.2 2.43 3.64 3.88 4.05 418 4.36 4.49 4.58 4.68 4.81 511
97.6 or 102.4 2.40 3.58 3.83 3.99 412 4.29 4.42 4.52 4.63 4.74 5.05
97.4 or 102.6 2.37 3.54 3.77 3.93 4.06 4.24 4.36 4.45 4.56 4.68 4.97
97.2 or 102.8 2.33 3.49 3.71 3.88 4.00 4.18 4.30 4.39 4.49 4.62 4.90
97.0 or 103.0 2.30 3.43 3.67 3.82 3.95 4.1 4.24 4.33 4.43 4.55 4.83
96.8 or 103.2 2.26 3.39 3.61 3.77 3.88 4.06 417 4.27 4.37 4.48 4.76
96.6 or 103.4 2.23 3.33 3.55 3.71 3.83 4.00 4.12 4.20 4.30 4.41 4.69
96.4 or 103.6 2.20 3.29 3.50 3.65 3.77 3.93 4.05 414 4.23 4.35 4.62
96.2 or 103.8 2.16 3.23 3.44 3.60 3.71 3.88 3.99 4.07 417 4.28 4.55
96.0 or 104.0 213 3.18 3.40 3.54 3.66 3.81 3.93 4.01 4.10 4.21 4.47
95.8 or 104.2 2.09 3.13 3.34 3.49 3.59 3.76 3.86 3.95 4.04 4.15 4.41
95.6 or 104.4 2.06 3.08 3.29 3.43 3.54 3.69 3.80 3.88 3.98 4.08 4.34
95.4 or 104.6 2.03 3.03 3.23 3.38 3.48 3.63 3.74 3.82 3.91 4.02 4.26
95.2 or 104.8 1.99 2.98 3.18 3.31 3.42 3.57 3.67 3.75 3.85 3.94 4.19
95.0 or 105.0 1.96 2.93 3.13 3.26 3.36 3.52 3.61 3.70 3.78 3.88 412
94.8 or 105.2 1.92 2.87 3.07 3.20 3.31 3.45 3.56 3.63 3.72 3.81 4.05
94.6 or 105.4 1.89 2.83 3.02 3.15 3.24 3.39 3.49 3.57 3.65 3.75 3.98
94.4 or 105.6 1.86 2.78 2.96 3.09 3.19 3.33 3.43 3.50 3.58 3.68 3.91
94.2 or 105.8 1.82 2.72 2.91 3.03 3.13 3.27 3.36 3.44 3.51 3.61 3.83
94.0 or 106.0 1.79 2.67 2.85 2.98 3.07 3.21 3.30 3.37 3.45 3.54 3.77
93.8 or 106.2 1.75 2.63 2.80 2.92 3.01 3.14 3.24 3.31 3.39 3.47 3.70
93.6 or 106.4 1.72 2.57 2.74 2.86 2.96 3.09 3.17 3.25 3.32 3.41 3.62
93.4 or 106.6 1.69 2.52 2.69 2.81 2.90 3.03 3.1 3.18 3.25 3.34 3.55
93.2 or 106.8 1.65 2.47 2.64 2.75 2.84 2.96 3.05 3.1 3.19 3.27 3.48
93.0 or 107.0 1.62 2.42 2.59 2.70 2.78 2.90 2.99 3.05 3.12 3.21 3.40
92.8 or 107.2 1.58 2.37 2.52 2.64 2.72 2.84 2.92 2.99 3.05 3.14 3.33
92.6 or 107.4 1.55 2.32 2.47 2.58 2.67 2.78 2.86 2.93 2.99 3.07 3.27
92.4 or 107.6 1.52 2.26 242 2.52 2.61 2.72 2.80 2.86 2.93 3.00 3.20
92.2 or 107.8 1.48 2.21 2.36 2.47 2.54 2.66 2.74 2.79 2.86 2.93 3.13
92.0 or 108.0 1.45 2.16 2.31 2.41 2.48 2.59 2.68 2.73 2.80 2.87 3.05
91.8 or 108.2 1.41 2.1 2.26 2.35 2.43 2.53 2.61 2.66 2.73 2.80 2.97
91.6 or 108.4 1.38 2.06 2.20 2.30 2.37 2.47 2.55 2.60 2.67 2.73 2.90
91.4 or 108.6 1.35 2.01 2.15 2.24 2.31 2.41 2.49 2.54 2.60 2.67 2.83
91.2 or 108.8 1.31 1.96 2.09 2.18 2.25 2.35 2.43 2.47 2.54 2.60 2.76
91.0 or 109.0 1.28 1.91 2.04 2.13 2.19 2.29 2.36 2.41 2.47 2.53 2.69
90.8 or 109.2 1.24 1.86 1.98 2.07 2.13 2.23 2.30 2.34 2.40 2.46 2.62
90.6 or 109.4 1.21 1.81 1.93 2.01 2.07 217 2.23 2.28 2.34 2.39 2.55
90.4 or 109.6 1.18 1.75 1.87 1.95 2.02 2.1 217 2.21 2.27 2.33 2.48
90.2 or 109.8 1.14 1.70 1.82 1.90 1.96 2.05 2.1 2.16 2.20 2.26 2.41
90.0 or 110.0 1.1 1.66 1.76 1.85 1.90 1.99 2.04 2.09 2.13 2.20 2.33

5.1.8.2 Example 2—A sample of n = 70 dosage units provided dosage content statistics of X~ =97.8 %LC and s = 4.29 %LC.
Since n = was not provided in the Table 3, we must interpolate between entry n = 60 with the upper limit 4.18 %LC and entry
n = 80 with the upper limit 4.36 %LC as follows:

acceptance limit = 4.18+[(4.36 — 4.18)(80 — 70)/(80 — 60)]
—4.18+[(0.18)(10)/(20)] = 4.27 %LC

Since s =4.29 %LC was above the upper limit of 4.27 %LC, we cannot state with 95 % confidence there is at least a 95 %
probability that a future sample taken from the batch will meet the UDU test.

5.1.8.3 Example 3—A sample of n = 60 dosage units provided dosage content statistics of X~ =98.6 %LC and s =3.91 %LC at
time of manufacture. At the end of shelf life the dosage units are predicted to have lost potency such that the effective
X"=96.2 %LC. Since s = 3.91 %LC was above the upper limit of 3.71 %LC (using Table 3), we cannot state with 95 % confidence
there is at least a 95 % probability that a future sample taken from the batch will meet the UDU test throughout the shelf life.
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TABLE 4 Acceptance Limits on Sample Standard Deviation (%LC) for
T=100 %LC, C =95 %, LB =99 %LC

Sample Average Sample Size (n)
(%LC) 10 30 40 50 60 80 100 120 150 200 500
Sample-Average Sampte-Size{r)

[N +0 36 46 50 60 80 Er) 120 150 200 560

100.0 2.62 3.88 413 4.31 4.43 4.61 4.73 4.82 4.92 5.03 5.27
99.8 or 100.2 2.59 3.84 4.09 4.26 4.39 4.57 4.69 4.78 4.88 4.99 5.25
99.6 or 100.4 2.56 3.79 4.04 4.21 4.34 4.52 4.64 4.73 4.84 4.95 5.22
99.4 or 100.6 2.53 3.75 3.99 4.16 4.29 4.47 4.59 4.68 4.78 4.90 517
99.2 or 100.8 2.49 3.70 3.94 4.1 4.23 4.41 4.54 4.63 4.73 4.85 5.13
99.0 or 101.0 2.46 3.65 3.89 4.06 418 4.36 4.48 4.57 4.68 4.79 5.07
98.8 or 101.2 2.43 3.61 3.84 4.01 413 4.31 4.43 4.52 4.62 4.74 5.02
98.6 or 101.4 2.40 3.56 3.79 3.95 4.08 4.25 4.37 4.46 4.56 4.68 4.96
98.4 or 101.6 2.37 3.51 3.74 3.90 4.02 4.19 4.31 4.40 4.50 4.62 4.90
98.2 or 101.8 2.34 3.47 3.69 3.85 3.97 414 4.26 4.34 4.44 4.56 4.83
98.0 or 102.0 2.31 3.42 3.64 3.80 3.92 4.08 4.20 4.29 4.38 4.50 4.77
97.8 or 102.2 2.27 3.37 3.59 3.75 3.86 4.03 4.14 4.23 4.32 4.44 4.70
97.6 or 102.4 2.24 3.33 3.54 3.70 3.81 3.97 4.09 417 4.27 4.38 4.64
97.4 or 102.6 2.21 3.28 3.49 3.64 3.76 3.92 4.03 4.1 4.21 4.31 4.58
97.2 or 102.8 2.18 3.23 3.45 3.59 3.70 3.86 3.97 4.05 4.15 4.25 4.51
97.0 or 103.0 2.15 3.19 3.40 3.54 3.65 3.81 3.91 4.00 4.09 419 4.45
96.8 or 103.2 212 3.14 3.35 3.49 3.60 3.75 3.86 3.94 4.03 413 4.38
96.6 or 103.4 2.08 3.09 3.30 3.44 3.54 3.69 3.80 3.88 3.97 4.07 4.32
96.4 or 103.6 2.05 3.05 3.24 3.38 3.49 3.64 3.74 3.82 3.91 4.01 4.25
96.2 or 103.8 2.02 3.00 3.20 3.33 3.43 3.58 3.68 3.76 3.85 3.95 419
96.0 or 104.0 1.99 2.95 3.14 3.28 3.38 3.53 3.63 3.70 3.79 3.88 412
95.8 or 104.2 1.96 2.91 3.10 3.23 3.33 3.47 3.57 3.64 3.73 3.82 4.06
95.6 or 104.4 1.98 2.86 3.05 3.18 3.27 3.41 3.51 3.58 3.67 3.76 3.99
95.4 or 104.6 1.89 2.81 2.99 3.12 3.22 3.36 3.45 3.52 3.61 3.70 3.92
95.2 or 104.8 1.86 2.76 2.94 3.07 3.16 3.30 3.40 3.47 3.55 3.64 3.86
95.0 or 105.0 1.83 2.72 2.89 3.02 3.1 3.25 3.34 3.41 3.48 3.58 3.79
94.8 or 105.2 1.80 2.67 2.84 2.97 3.06 3.19 3.28 3.35 3.43 3.51 3.73
94.6 or 105.4 1.77 2.62 2.79 2.91 3.00 3.13 3.22 3.29 3.36 3.45 3.66
94.4 or 105.6 1.73 2.58 2.74 2.86 2.95 3.08 3.16 3.23 3.30 3.39 3.60
94.2 or 105.8 1.70 2.53 2.69 2.81 2.90 3.02 3.1 3.17 3.24 3.33 3.53
94.0 or 106.0 1.67 2.48 2.64 2.76 2.84 2.96 3.05 3.1 3.18 3.26 3.46
93.8 or 106.2 1.64 2.43 2.59 2.70 2.79 2.91 2.99 3.05 3.12 3.20 3.40
93.6 or 106.4 1.61 2.39 2.54 2.65 2.73 2.85 2.93 2.99 3.06 3.14 3.33
93.4 or 106.6 1.58 2.34 2.49 2.60 2.68 2.79 2.87 2.93 3.00 3.08 3.27
93.2 or 106.8 1.54 2.29 2.44 2.55 2.62 2.74 2.82 2.87 2.94 3.02 3.20
93.0 or 107.0 1.51 2.24 2.39 2.49 2.57 2.68 2.76 2.82 2.88 2.95 3.14
92.8 or 107.2 1.48 2.20 2.34 2.44 2.52 2.63 2.70 2.76 2.82 2.89 3.07
92.6 or 107.4 1.45 2.15 2.29 2.39 2.46 2.57 2.64 2.70 2.76 2.83 3.00
92.4 or 107.6 1.42 2.10 2.24 2.34 2.41 2.51 2.58 2.64 2.70 2.77 2.94
92.2 or 107.8 1.38 2.06 2.19 2.28 2.36 2.46 2.53 2.58 2.64 2.71 2.87
92.0 or 108.0 1.35 2.01 2.14 2.23 2.30 2.40 2.47 2.52 2.58 2.64 2.81
91.8 or 108.2 1.32 1.96 2.09 2.18 2.25 2.34 2.41 2.46 2.52 2.58 2.74
91.6 or 108.4 1.29 1.91 2.04 2.13 2.19 2.29 2.35 2.40 2.46 2.52 2.67
91.4 or 108.6 1.26 1.87 1.99 2.07 2.14 2.23 2.29 2.34 2.39 2.46 2.61
91.2 or 108.8 1.23 1.82 1.94 2.02 2.08 217 2.24 2.28 2.34 2.39 2.54
91.0 or 109.0 1.19 1.77 1.89 1.97 2.03 2.12 2.18 2.22 2.27 2.33 2.48
90.8 or 109.2 1.16 1.73 1.84 1.92 1.98 2.06 2.12 2.16 2.21 2.27 2.41
90.6 or 109.4 1.13 1.68 1.79 1.86 1.92 2.00 2.06 2.1 2.15 2.21 2.34
90.4 or 109.6 1.10 1.63 1.74 1.81 1.87 1.95 2.00 2.04 2.09 2.15 2.28
90.2 or 109.8 1.07 1.58 1.69 1.76 1.81 1.89 1.95 1.99 2.03 2.08 2.21
90.0 or 110.0 1.03 1.54 1.64 1.71 1.76 1.84 1.89 1.93 1.97 2.02 2.15

SAMPLING PLAN 2

5.1.9 As described in Practice E2709, Sampling Plan 2 (two-stage sampling) divides the population into primary sampling units
(locations). L locations are selected and from each of them a subsample of r items is taken for a total of N=Lxr units. The variance
of a single observation, 62, is the sum of between-location and within-location variances. ¢ is estimated by \/((1/r)*MSB+(1
— 1/r)MSE) where MSB and MSE are the between location and within location mean square errors from the analysis of variance
table. The confidence limit for o° is determined using MSE and MSB (see Practice E2709). The joint confidence region is as in
Sampling Plan 1. For fixed values of the between and within location standard deviations, the sample mean (X) is set at 83.5. Then
the confidence region is expanded by increasing the sample mean until the left vertex just touches the acceptable parameter region.
Then the sample mean is set at 116.5 and the confidence region is expanded by decreasing the sample mean until the right vertex
just touches the acceptable parameter region. The size of the confidence region is determined by C, L, and r.
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TABLE 5 Acceptance Limits on Sample Standard Deviation (%LC) for
T=100 %LC, C =90 %, LB =95 %LC

Sample Average Sample Size (n)
(%LC) 10 30 40 50 60 80 100 120 150 200 500
Sample-Average Sample-Size{r)

{%EC) ET:) 36 46 50 60 80 Er) 120 150 200 560

100.0 3.21 4.47 4.71 4.88 5.00 5.16 5.27 5.35 5.44 5.54 5.76
99.8 or 100.2 3.17 4.42 4.67 4.83 4.95 5.12 5.23 5.32 5.41 5.51 5.74
99.6 or 100.4 3.13 4.37 4.61 4.78 4.90 5.07 5.19 5.27 5.36 5.47 5.71
99.4 or 100.6 3.09 4.32 4.56 4.72 4.85 5.02 5.14 5.22 5.32 5.42 5.67
99.2 or 100.8 3.06 4.27 4.50 4.67 4.79 4.96 5.08 5.17 5.26 5.37 5.63
99.0 or 101.0 3.02 4.21 4.45 4.61 4.73 4.91 5.02 511 5.21 5.32 5.58
98.8 or 101.2 2.98 4.16 4.39 4.55 4.67 4.84 4.96 5.05 5.15 5.26 5.52
98.6 or 101.4 2.94 4.1 4.34 4.50 4.62 4.78 4.90 4.99 5.08 5.20 5.46
98.4 or 101.6 2.90 4.05 4.28 4.44 455 4.72 4.84 4.93 5.02 5.13 5.40
98.2 or 101.8 2.86 4.00 4.22 4.38 4.50 4.66 4.78 4.86 4.96 5.07 5.33
98.0 or 102.0 2.82 3.95 417 4.32 4.44 4.60 4.71 4.80 4.89 5.00 5.26
97.8 or 102.2 2.78 3.89 4.11 4.26 4.37 4.54 4.65 4.73 4.82 4.93 5.19
97.6 or 102.4 2.75 3.84 4.05 4.20 4.31 4.47 4.58 4.67 4.76 4.86 5.12
97.4 or 102.6 2.71 3.79 4.00 414 4.25 4.41 4.52 4.60 4.69 4.80 5.05
97.2 or 102.8 2.67 3.73 3.94 4.08 419 4.35 4.45 453 4.63 4.73 4.98
97.0 or 103.0 2.63 3.68 3.88 4.03 413 4.29 4.39 4.47 4.56 4.66 4.91
96.8 or 103.2 2.59 3.62 3.82 3.97 4.07 4.22 4.33 4.40 4.49 4.59 4.84
96.6 or 103.4 2.55 3.57 3.77 3.91 4.01 4.16 4.26 4.34 4.42 4.52 4.76
96.4 or 103.6 2.51 3.52 3.71 3.85 3.95 4.10 4.20 4.27 4.36 4.46 4.69
96.2 or 103.8 2.47 3.46 3.65 3.79 3.89 4.03 413 4.21 4.29 4.39 4.62
96.0 or 104.0 2.43 3.41 3.60 3.73 3.83 3.97 4.07 414 4.22 4.32 4.55
95.8 or 104.2 2.40 3.35 3.54 3.67 3.77 3.91 4.00 4.08 4.16 4.25 4.48
95.6 or 104.4 2.36 3.30 3.48 3.61 3.71 3.84 3.94 4.01 4.09 4.18 4.40
95.4 or 104.6 2.32 3.24 3.43 3.55 3.65 3.78 3.87 3.95 4.02 4.1 4.33
95.2 or 104.8 2.28 3.19 3.37 3.49 3.58 3.72 3.81 3.88 3.96 4.04 4.26
95.0 or 105.0 2.24 3.13 3.31 3.43 3.52 3.66 3.75 3.81 3.89 3.97 4.19
94.8 or 105.2 2.20 3.08 3.25 3.37 3.46 3.59 3.68 3.75 3.82 3.91 411
94.6 or 105.4 2.16 3.03 3.20 3.31 3.40 3.53 3.61 3.68 3.75 3.84 4.04
94.4 or 105.6 212 2.97 3.14 3.25 3.34 3.47 3.55 3.61 3.69 3.77 3.97
94.2 or 105.8 2.09 2.92 3.08 3.20 3.28 3.40 3.49 3.55 3.62 3.70 3.90
94.0 or 106.0 2.05 2.86 3.02 3.13 3.22 3.34 3.42 3.48 3.55 3.63 3.82
93.8 or 106.2 2.01 2.81 2.97 3.08 3.16 3.27 3.36 3.42 3.48 3.56 3.75
93.6 or 106.4 1.97 2.75 2.91 3.02 3.10 3.21 3.29 3.35 3.42 3.49 3.68
93.4 or 106.6 1.93 2.70 2.85 2.96 3.04 3.15 3.23 3.28 3.35 3.42 3.61
93.2 or 106.8 1.89 2.65 2.79 2.90 2.97 3.08 3.16 3.22 3.28 3.36 3.53
93.0 or 107.0 1.85 2.59 2.74 2.84 2.91 3.02 3.10 3.15 3.21 3.29 3.46
92.8 or 107.2 1.81 2.54 2.68 2.78 2.85 2.96 3.03 3.09 3.15 3.22 3.39
92.6 or 107.4 1.77 2.48 2.62 2.72 2.79 2.89 2.96 3.02 3.08 3.15 3.32
92.4 or 107.6 1.74 2.43 2.56 2.66 2.73 2.83 2.90 2.95 3.01 3.08 3.24
92.2 or 107.8 1.70 2.37 2.51 2.60 2.67 2.77 2.84 2.89 2.94 3.01 3.17
92.0 or 108.0 1.66 2.32 2.45 2.54 2.61 2.70 2.77 2.82 2.88 2.94 3.10
91.8 or 108.2 1.62 2.26 2.39 2.48 2.55 2.64 2.71 2.75 2.81 2.87 3.02
91.6 or 108.4 1.58 2.21 2.33 2.42 2.48 2.58 2.64 2.69 2.74 2.80 2.95
91.4 or 108.6 1.54 2.16 2.27 2.36 2.42 2.51 2.58 2.62 2.67 2.73 2.88
91.2 or 108.8 1.50 2.10 2.22 2.30 2.36 2.45 2.51 2.55 2.61 2.66 2.81
91.0 or 109.0 1.46 2.05 2.16 2.24 2.30 2.39 2.44 2.49 2.54 2.60 2.73
90.8 or 109.2 1.42 1.99 2.10 2.18 2.24 2.32 2.38 2.42 2.47 2.53 2.66
90.6 or 109.4 1.38 1.94 2.04 212 2.18 2.26 2.31 2.36 2.40 2.46 2.59
90.4 or 109.6 1.34 1.88 1.99 2.06 212 2.19 2.25 2.29 2.34 2.39 2.51
90.2 or 109.8 1.31 1.83 1.93 2.00 2.05 2.13 2.18 2.22 2.27 2.32 2.44
90.0 or 110.0 1.27 1.77 1.87 1.94 1.99 2.07 212 2.16 2.20 2.25 2.37

5.1.10 Computer programs have been developed for generating acceptance limit tables, but these may not be available to all
practitioners. The International Society for Pharmaceutical Engineering (ISPE) has made available information for common tables
for Sampling Plans 1 and 2, a SAS program, and other useful tools.”

5.1.11 Using the Acceptance Limit Tables in This Practice—For a given sampling plan with L locations with » dosage units
tested at each location and a specified confidence level and probability of passing the USP UDU test, the acceptance limit table
provides a lower and upper range for the overall L x r mean based on the pooled within location standard deviation (SE) and the
standard deviation of the L location means (not the between location variance component). The pooled location standard deviation
is the square root of the average L within location variances.

7 https://www.ispe.org/initiatives/blend-uniformity-content-uniformity/tools



https://standards.iteh.ai/catalog/standards/sist/66922746-71db-4da1-b0af-33d8c168fb81/astm-e2810-19

E2810 - 19
ull

5.1.11.1 Two examples of acceptance limit tables for Sampling Plan 2 are provided below. These two sampling plans were
selected based on material given in two papers (7, 8) published by an ISPE Blend Uniformity/Content Uniformity (BUCU) group
that became active after the FDA withdrew a process validation guidance. ISPE has made available information regarding various
activities of the group.® Table 6 and Table 7 contain information available from the ISPE.” Both tables were created using a
confidence level of C =90 % and a LB = 95 % and assume a target value of 100 %LC. Table 6 applies to a sampling plan with
20 locations with 3 results per location (20 x 3) and Table 7 applies to 40 locations with 3 results per location. The between location
and within location standard deviations start at 0.1 %LC and increment by 0.1 %LC up to the maximum possible range on the
overall mean.

TABLE 6 Sampling Plan 2 (20 Locations: 3 Results at Each Location) Acceptance Limits on Overall Mean (%LC) for
T=100%LC, C =90 %, LB =95 %LC

Standard Deviation of Location Means (%LC)

[2)
m

%L 0.1 02 03 0.4 0.5 0.6 07 0.8

LL UL LL UL LL UL LL UL LL UL LL UL LL UL LL UL
01 840 1160 844 1156 848 1152 852 1148 856 1144 860 1140 864 1136 868 1132
02 842 1158 845 1155 848 1152 852 1148 856 1144 860 1140 864 1136 868 1132
03 844 1156 846 1154 849 1151 853 1147 857 1143 8.1 1189 865 1135 868 1132
04 847 1153 848 1152 8.1 1149 854 1146 858 1142 8.1 1139 865 1135 869  113.
05 849 1151 8.0 1150 8.3 1147 855 1145 859 1141 862 1188 866 1134 870  113.0
06 81 1149 8.3 1147 85 1145 857 1143 860 1140 863 1187 867 1133 871 1129
07 854 1146 8.5 1145 87 1143 859 1141 862 1138 865 1135 868 1132 872  112.8
08 856 1144 8.7 1143 89 1141 861 1139 863 1137 866 1184 869 1181 873 1127
09 859 1141 8.0 1140 8.1 1139 863 1137 865 1135 868 1132 871 1129 874 1126
10 81 1139 8.2 1138 8.4 1136 865 1135 867 1133 8.0 11380 872 1128 875 1125
11 864 1136 85 11385 866 1134 868 1132 869 11381 872 1128 874 1126 877 1123
12 866 1134 8. 1133 8.8 1132 870 1130 872 1128 874 1126 876 1124 879 1121
13 8.9 1131 8.0 11380 871 1129 872 1128 874 1126 876 1124 878 1122 881  111.9
14 871 1129 872 1128 873 1127 875 1125 876 1124 87.8 1122 880 1120 882  111.8
15 874 1126 8.5 1125 876 1124 877 1123 879 1121 8.0 1120 82 1118 884  111.6
16 876 1124 8.7 1123 878 1122 8.9 1121 881 1119 82 1118 884 1116 886 1114
17 879 1121 80 1120 81 1119 882 111.8 883 1117 85 1115 8.7 1113 889 1111
i8 841 1119 82 {118 83 1117 84 1116 886 1114 8.7 1113 89 1111 891 1109
19 84 1116 85 1115 886 111.4 87 1113 888 1112 89 1111 891 1109 893 1107
20 87 1113 8.7 1113 88 1112 889 1111 890 1110 89.2 1108 893 1107 895 1105
21 89 1111 8.0 1110 891 1109 892 1108 893 1107 89.4 1106 896 1104 897 1103
22 892 1108 8.2 1108 893 1107 894 1106 895 1105 897 1103 898 1102 900  110.0
23 894 1106 895 1105 896 1104 897 1103 898 1102 89.9 1101 90.0 1100 902  109.8
24 897 1103 8.7 1103 898 1102 899 1104 900 1100 901 1099 903 1097 904  109.6
25 899 1101 900 1100 901 1099 902  109.8 903 1097 904 1096 905 1095 907  109.3
26 902 1098 902 1098 903 1097 904  109.6 905 1095 90.6 1094 90.8 1092 909  109.1
27 904 1096 905 1095 906 1094 907 109.3 908 1092 909 1091 91.0 1090 911 1089
28 907 1093 907 1093 90.8 1092 909 1091 910 1090 911 1089 912 1088 914 1086
29 909 1091 9.0 1090 911 1089 912 1088 91.3 1087 914 1086 915 1085 916 1084
30 912 {088 912 1088 913 1087 914 1086 915 1085 91.6 1084 917 1083 919  108.1
31 914 1086 915 1085 916 1084 917 1083 918 1082 919 1081 920 1080 921  107.9
32 97 {083 917 1083 91.8 1082 919 1081 920 1080 921 1079 922 1078 923  107.7
33 919 1081 920 1080 921 1079 922 1078 923 1077 924 1076 925 1075 926 1074
34 922 1078 922 1078 923 1077 924 1076 925 1075 926 1074 927 1073 928  107.2
35 924 1076 925 1075 926 1074 927 1073 928 1072 929 1071 930 1070 931  106.9
36 97 1073 927 1073 928 1072 929 1071 930 1070 931 1069 932 1068 933  106.7
37 929 1071 930 1070 931 1069 932 1068 933 1067 934 1066 935 1065 936  106.4
38 932 1068 933 1067 933 1067 934 1066 935 1065 936 1064 937 1063 938  106.2
39 934 1066 935 1065 936 1064 937 1063 938 1062 938 1062 940 1060 941 1059
40 937 1063 938 1062 938 1062 939 1061 940 1060 941 1059 942 1058 943 1057
41 939 1061 940 1060 941 1059 942 1058 943 1057 943 1057 945 1055 946 1054
42 942 1058 943 1057 943 1057 944 1056 945 1055 946 1054 947 1053 948 1052
43 944 1056 945 1055 946 1054 947 1053 948 1052 949 1051 950 1050 951  104.9
44 947 1053 948 1052 948 1052 949 1051 950 1050 951 1049 952 1048 953 1047
45 950 1050 950 1050 951 1049 952 1048 953 1047 954 1046 955 1045 956  104.4
46 952 1048 953 1047 954 1046 954 1046 955 1045 956 1044 957 1043 958  104.2
47 955 1045 955 1045 956 1044 957 1043 958 1042 959 1041 960 1040 961  103.9
48 957 1043 958 1042 959 1041 959 1041 960 1040 961 1039 962 1038 963  103.7
49 90 1040 960 1040 961 1039 962 1038 963 1037 964 1036 965 1035 966  103.4
50 9.2 1038 963 1037 964 1036 964 1036 965 1035 96.6 10384 967 1033 968  103.2
51 95 1035 966 1034 966 1034 967 1033 968 1032 969 10381 970 1030 971 1029
52 97 1033 968 1032 969 1031 970 1030 970 1030 971 1029 972 1028 973 1027
53 970 1030 971 1029 971 1029 972 1028 973 1027 974 1026 975 1025 976 1024
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8 https://ispe.org/search?keys=BUCU
9 https://ispe.org/initiatives/blend-uniformity-content-uniformity/tools/sampling
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