
Saturday, 15 November 2003 

Documents Management Branch [HFA3051 
Food and Drug Administration 
5630 Fishers Lane 
Room 1061 
Rockville, MD 20852 

RE: Docket No. 03D-0493 

FORMAL COMMENTS ON: 

“Draft Guidance for Industry on Powder Blends and Finished Dosage Units - Stratified 
In-Process Dosage Unit Sampling and Assessment [G: \5831dft .doc 10/27/03]." 

Pursuant to a “request for comment” in FEDERAL REGISTER, Vol. 68, No. 216, pp 63109 - 63110. 

A review of the PQRI ‘recommendation’ on which this guidance is based (that 
embodies many of these comments) was submitted, on 25 September 2003, to 
CDER’s Ombudsman, Warren Rumble, (via e-mail: ombudsman@cder.fda.gov) and, 
on 30 September 2003, to Dr. Ajaz Hussain, Deputy Director, Office of 
Pharmaceutical Science, Center for Drug Evaluation and Research, Food and Drug 
Administration, Department of Health and Human Services (via e-mail: 
hussaina@cder.fda.gov). 

The comments being provided are based on that review and an intermediate-’ 
level review of the “Draft Guidance for Industry on Powder Blends and Finished 
Dosage Units - Stratified In-Process Dosage Unit Sampling and Assessment 
[G:\583ldft.doc 10/27,'03]." 

This commentary adds elements that connect various issues in the Draft 
provided by the Agency to current good manufacturing practice (CGMP), in general, 
and the drug CGMP and other regulations pertinent to this Draft guidance. 

The comments begin at Line 16 of the Draft. 
In general, the comments are in the current font, “News Gothic MT.” 
When a wording change within existing wording is suggested, the comment text 

is entered in an italicized News Gothic MTfont. 
When text additions are presented, they are placed within quotation marks (“ “) 

in the “News Gothic MT” font. 
Explanatory remarks and notes are indented on both margins. 
The original text is presented in a “TimesNewRoman” font and quoted references 

to CGMP are presented in a “Lydian” font. 
Should anyone in the Agency who reviews said comments need clarification on a 

given suggestion, then, they should e-mail drkine@dr-kimworn their questions and, 
where appropriate, this commenter will provide additional clarifying remarks. 

Respectfully, 



Formal Review of Guidance for Industry’: Powder Blends and Finished Dosage 
Units - Stratified In-Process Dosage Unit Sampling and Assessment 

“I. INTRODUCTION” 

This draft guidance begins with an “Introdaction” that in the first paragraph 
states (Li nes 1% 23), ‘I This guidance is intended to assist manufacturers of human drug products . . in meeting the requirements of 22 CFR 2 11.110 for demonstrating the w 
uniformity of in-process powder blends, and in-process and finished dosage units. This guidance 
describes the procedures for assessing powder mix adequacy, correlating in-process dosage unit test 
results with powder mix test results, and establishing the initial criteria for control procedures used in 
routine manufacturing. This guidance applies on/y to drug products that are a) single- 
“uniform”-layer tablets that are uncoated or coated with non-active films and/or sugar in a 
manner that does not significant/y erode the tablet core orb) capsules filled with a uniform 
mixture of so/ids.” 

Reviewing 21 CFR 211.110, this commenter finds no requirementper se “for 
demonstrating the adequacy of njixing to ensure uniformity of in-process powder blends and finished 
dosage units.” 

The clear requirements of 21 CFR 211.110 are (with underlining emphasis 
added): 

“(a) To assure batch uniformity and integrity of drug products, written procedures shall be established and 
followed &a~ describe the in-process controls, and tests, or examinations to be conducted on 
appropriate samples of in-process materials of each batch. Such control procedures shall be established 
to monitor the output and to validate the performance d those manufacturing processes that may be 
responsible for causing variability b the characteristics of in-process material and the drug product.” 

“Adequacy of mixing to assure uniformity and homogeneity” is but one of the 
suggested list of control procedures that, where appropriate, must be used (“Such 
control procedures shall include, but are not limited to, the following, where appropriate: (I) Tablet or 
capsule weight variation: (2) Disintegration time; (3) Adequacy of mjxing to assure uniformity and 
homogeneity; (4) Dissolution time and rate; (5) Clarity, completeness, or pH of solutions”).” 

“Adequacy of mixing to assure uniformity and homogeneity” is therefore simply one of the 
in-process control procedures that are applicable to tablets and capsules. 

The requirements set forth in 21 CFR 211.110(a) are for the development and 
use of written control procedures for each batch to monitor the output and validate 
the performances of ALL those manufacturing processes that may be responsible for 
causing variability in the in-process material and the drug product. 

“(b) Valid in+rocess sDecifications for such characteristics shall be consistent with drug product final 
SDecifications and shall be derived from previous acceptable process average and process variability 
estimates where possible and determined by the aoolication of suitable statistical orocedures where 
appropriate. Examination and testing of samples shall assure that the drUg product and in-process 
material conform Q sDecifications.” 

The requirements here are for valid in-process specifications that are consistent 
with the drug product final specifications. 

Today, given the general acceptance of statistics in all US industries, such 
specifications must be: 

a. Derived ‘(from previous (in,cluding developmental) acceptable process average and process 
variability estimates” for the batch- NOT just for the samples tested. 
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b. Determined “by the application of suitable statistical procedures.” [Note: To be suitab/eunder 
CGMP, 
i. The samples tested must span the batch output at the phase where the sampling is 

being performed and be sufficient to be batch-representative (21 CFR 
211.160(b)(2)), and 

ii. The statistical procedures used must predict, at a confidence level of not less than 
95 % (the recognized {since the 1960’s) consensus level of confidence required to 
meet the statistical quality control criteria established for the drug product in 21 
CFR 211.165(d)), that the batch is acceptable.] 

“(c) In-orocess materials shall be :tested for identity, strength, quality. .and purity as appropriate, and 
approved or rejected by the quality control unit, during the production process, e.g., at 
commencement QJ completion QJ siPnificant phases or after storage for long periods.” 

Here the requirements are for the testing of in-process materials “at the 
commencement or completion of significant” production “phases” (not just the final blend and 
the initially formed dosage unit stage) “or after storage for long periods.” 

“(d) Rejected in-process materials shall be identified and controlled under a quarantine system designed to 
prevent their use in manufacturing or processing operations for which they are unsuitable. 

Here the requirement is for a “quarantine system designed to prevent” the use of 
rejected in-process materials “in manufacturing or processing operations for which they are 
unsuitable” 

With these clear regulatory requirement minimums in mind, let us now examine 
the extent to which the guidance complies with these requirement minimums. 

"II. BACKGROUND" 
In presenting the “Background” (Lines 32 through 55) those that prepared it 

have left out the repeated failure of those generating the various documents cited to 
respond to, much less address, the science-supported dissenting views of this 
commenter (and perhaps other commenters). 

For example, until recently, Lee Kirsch, the editor of the PDA’s Journal of 
Pharmaceutical Science and Technology, has refused to publish (even as a “Letter to 
Editor”) this commenter’s dissenting views on the article referenced in Footnote 5 
("The Use of Stratefied Sampling of Blend and Dosage Units to 
Demonstrate Adequacy of Mix for Powder Blends, PDA J. Pharm. Sci 
Technol., 57:59-74, 2003W>. 

Before proceeding further, this commenter suggests that some of the key 
terminology used needs to define, in terms consistent with CGMP and statistics, the 
underlying science upon which inspection (sampling and sample evaluation) is based. 

To that end, this commenter offers the following definitions that have previously 
been shared with the Agency: 
Pupu/ation--- Any finite or infinite collection of individual entities. 

For control purposes, a population is also a collection governed by some 
property that differentiates between things that do and things that do not 
belong. 

The term population carries with it the connotation of completeness. 

2 



Formal Review of Guidance for Industry’: Powder Blends and Finished Dosage 
Units - Stratified In-Process Dosage Unit Sampling and Assessment 

Depending upon the setting, the drug-product CGMP regulations treat a lot, 
a batch, a small group of batches, or all of the lots or batches produced in a 
given time interval as the population being evaluated. 

Lot or batch quality evaluations must be designed to predict whether, or not, 
the samples tested (or examined) from a lot or batch being inspected not only 
meet their specifications but also predict that the lot or batch does, or does not, 
belong to the universe of releasable drug product. 

Sample - Any portion of a population. 
A sample is any subset of the population. 
It can be a single entity, a group of entities, or a portion removed from 

anot her sample. 
It carries the connotation of incompleteness. 

f?epresentativeSamp/e-Any subset of a population whose measured characteristics 
can be validly used to predict the characteristics of the population. 

When a CGMP regulation requires a representativesampie, that sample must 
be representative of the lot or batch addressed by said regulation. 

For a sample to be representative, it must satisfy three criteria: 
1. It must be from all portions of the population or, if sampling is performed 

during the production of a batch, it must appropriately span the 
production operation it covers from start to finish. 

2% Its size must be large enough that the results obtained from testing or 
evaluating that number of entities or amounts can v,alidly predict the 
population's distribution with respect to the parameters evaluated. 

3. Each removal of entities or an amount in the set of removals that define 
the complete sample must be done so that its removal does not bias or 
affect the selection of, the next removal in the set. 

Samp/e size- has more than one meaning. 
l For discrete populations (tablets, capsules, syringes, etc.), it is the number of 

entities (units) from a population that are either: 
l Removed by sampling or 
l Inspected (examined or tested) by some procedure or method. 
l For non-discrete populations (blender loads, drums of a component, bulk 

liquids, etc.) it is the amount of material (by weight or volume) from a 
population that is either: 

l Removed by sampling, or 
l Inspected (examined or tested) by some procedure or method. 

In the USP’s view, samplesize refers to the minimum number of entities (the 
USP article) for discrete populations. 

For non-discrete materials, the USP article is the stated amount of material 
that is required for a given USP test or evaluation. 

Depending on the context, the FDA and the Court (Judge Wolin in USA v. 
Barr) have used the term sample size to connote either: 
Q The physical amount of a non-discrete or discrete material that is to be 

sampled (a defined number of units in the discrete case or, in the non- 
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discrete materials’ case, nominally, at least three times the dosage unit 
weight) or 

D The amount (number, weight, or volume) to be used in a given test or 
evaluation to generate a result. 

Sampling-The controlled removal of any portion of a population for retention and/or 
examination or testing purposes. 

Representa five Sampling- Sampling in a manner that is designed to assure that the 
sample taken is representative of the population from which it is taken. 

in order to make valid nontrivial generalizations about the population from 
the results obtained by evaluating a sample from said ‘population, the sample 
must have been obtained by a sampling scheme that ensures four (4) 
conditions: 
1. The sample set must span the population - be from ail parts of the batch or, 

in the dynamic case, cover the production period from start to finish. 
2. Relevant characteristics of the population sampled must bear an established 

or proven relation to the corresponding characteristics of the population of 
all possible samples associated with the sampling scheme used. 

[Notice: In dynamic sampling, the number of samplings must be sufficient to 
reflect the variability in the production step that is being sampled, and each 
sampling must be representative of the local variability present at the time of 
sampling.] 

3. The population sample must be of sufficient size that valid generalizations 
about properties of th:e population may be inferred from the results obtained 
from the evaluation of those properties in the samples. 
The inferences from the results must be made using a recognized, proven 
“book of rules” whose validity rests on statistics, the mathematical theory of 
probability. 

4. The sampling of any given sample in the sampling set that defines the 
complete sample must be done in a manner that ensures it does not bias 
the next sample. 

Simple (Unrestricted) Random Sampfing- Sampling in a manner that each entity in 
the population has an equal chance of being the first member of the sample; each 
remaining entity has an equal chance of being the second member of the sample; and 
so on - subject to the constraint that “each possible sample has an equal chance of 
being selected.” 

Grab Samphg- Sampling by choosing any convenient sample of some defined or 
minimum size (number or amount) from a population. 

The defined USP sample, the art/k/e, is, of necessity, a grab sample as, of necessity, 
any “in commerce” sampling from a small portion of a batch. 
Dynamic Sampling- The controlled removal of portions of a population while the 
population is being produced. 

When dynamic, interval sampling occurs in pharmaceutical manufacturing 
during the production of a batch of drug product, the sample taken at each 
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sampling point must, itself, be representative of the possible variability in the 
drug product at that point (see Example 1). 

As a consequence of this, each dynamic sample must encompass the 
variability at the point that said sample is being taken. 

Example 1: Dynamic Sampling During Tablet Manufacture 
Since a firm’s sampling plan is dynamic and specifies taking samples from a 

21.station tablet press at intervals, then the sample taken at each sampling 
interval must be some whole-number multiple of the 21 tablets produced at that 
interval. 

Thus, when the sampling plan for this 21station press requires sampling at 
start up, “n”‘intervals during tablet production, and at the end of production, the 
final sample should conSist of at least ([n + 21 x 21 x some integer multiple) 
tablets. 

Static Sampling- The controlled removal of any portion of.a population for retention 
and/or testing purposes from the entire population after a given production step has 
been completed. 

Sampling Plan - The scientifically sound and appropriate strategy used to take a 
sample. , 

Sta tis tica/ Inference - Generalizations about the characteristics of a population 
derived from the study of one or more representative samples from the population. 

Statistical inference ta,kes two forms: 
0 Estimates of the magnitudes of population characteristics and 
0 Tests of hypotheses regarding population characteristics. 

StMstical inferences involve reaching conclusions about population 
characteristics from a study of samples that are known, or can validly be 
presumed, to be representative portions of the population. 

Statistical inferences are predictions of what would be the case if the parent 
population were fully analyzed with respect to the characteristic or 
characteristics evaluated. 

Distribution-A value ordered frequency table or figure depicting the range of values 
in the population and the number of entities having each value. 

In the world of drug products, the most common distributions found are the 
normal or Gaussian, the skewed Gaussian, the Poisson and, in multi-station 
production equipment, multi-moda/(usually bimodal). [The bimodal distribution 
is typically caused by tooling and setup differences or operational problems 
during the production of a given batch.] 

To simplify discussion, this discussion will presume that the distribution of 
an in-control pharmaceutical component, material or process product can 
validly be approximated as a pseudo-normal distribution. 

Normal, or Gaussian, Distribution- A unimodal symmetrical distribution having a 
population mean, v, and population standard deviation, CF. 

The variance of its distribution is CJ*. 
Its mean or average, p, is also its mode (the most frequent value) and 

median (the value that divides the distribution in half). 
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This is the case since a normal distribution is both unimodal and symmetrical 
Moreover, a is the distance from the mean, P, to the two inflection points on 

the curve that encompasses the population values. 
Thus, P is the location parameter for a normal distribution and u describes 

the spread, scatter or dispersion of the population about the mean. 
Defining zas the distance from the mean in units of standard deviation, the 

values of zcan be computed using the formula: 
z= (X-p)/o, (1) 

Where X is a given value in the population, 
Using z, we can ascertain the proportion, P, of entities in the population that 

have values of zsmaller than any given z. 
The proportions found are such that 34.13 % of the population is between 0 

and 1 or 0 and -1 z, 13.59 y0 between 1 and 2 or -1 and -2 z, 2.14 (j$$ is 
between 2 and 3 or -2 and -3 zand 0.14 % is outside of 3 or -3 z. 

Based on this, 68.26 % of the population is between -1 and +I z, 95.44% is 
between -2 and +2 z, and 99.72% is between -3 and +3 z 

Sample Mean- The average of the measured values for the samples evaluated. 
Usually, the mean is computed using the formula: 

X= l/nEni=,Xi (2) 
Where the Xi are the values observed for the nsamples evaluated. 

Sample Estimate of Variance- Denoted as s*, is the estimate of the variance, the 
second moment about the population mean, P. 

Usually, this statistic is computed using the formula: 
S* = [lIEni =l X*i - (Zy=* Xi)*] / [I7 (fil)] (3) 

However, the general .formula that should be used is: 
S2=[tZEni=1X2i -(E’i=~Xi)*] / [n(/Ff)] Pa) 

Where fis the degrees of freedom consumed in the computation process. 
When the XiS are “direct” measurements, then f is 1 because one degree of 
freedom is consumed in the computation of the “differences.” 
However, if the XrS are ratio measurements, as is often the case in hyphenated 
chromatographic/detector measurements using an Internal Standard, then f is 
2 and the proper formula to use is: 

s2 = [L?iE:“i=1 X2i - (Z”i ~1 Xi )‘I / [II (IFZ)] GM 

Samp/e Estimate of Variabi/ity- Denoted as s, is the square root of the variance. 
This term is often referred to as the “sample standard deviation.” 
That name is the source of the alternate abbreviation, “SD.” 
While variances are additive, standard deviations are not addi;tive. 
Thus, if one needs to add or average standard deviations, one must first 

convert them into variances by squaring them. 
Then, the variances can be added and the square root of the: a) sum or, 

dividing by the number added, b) the average variance, one can compute a) the 
total standard deviation or b) the average standard deviation. 
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Confidence - How certain one can be about the validity of the predicted 
characteristics of a population. 

Confidence depends on the valid application of a given statistical procedure 
to a set of observations made on a population-representative sample. 

Confidence /nterva/---The predicted range of values or states obtained from applying 
a statistical estimation procedure to the results obtained from a population- 
representative set of observations made on a sample. 
Specification- A predefined characteristic, or limit, or range of an attribute or 
variable that defines what is an acceptable product outcome for a given process step. 

Examples of attributes are: 
l Whiteness, and 
l Degree of perfection (for tablets, un-chipped, chipped, scratched, 

marked, spotted, specked, miss-punched, cracked, de-laminating, and 
broken). 

Examples of attribute characteristics are: 
l Color and 
l Shape. 
Examples of limits and ranges for tablet attributes include: ’ 
l No blue or brokentablets in any representative 1250 examined, and 
o NMT 3 chipped or cracked tablets in any re-presentative 800 examined. 
Examples of variables are: content, active release rate, and weight. 
Examples of limits and ranges for variable factors include: 
l Active level is 98 % to 102 % of thelabel claim (LC), 
l After 1 hour, not less than 10 y0 LC nor more than 30 y0 LG is released 

and, after 4 hours, not less than 70 % LC nor more than 80 % LC is 
released 

l Tablet weights must be between 190 and 210 mg. 

Specification Lirnit- A predefined upper limit, lower limit, or range that, for a given 
characteristic or variable factor, defines what is an acceptable product outcome for a 
given process step. 

Examples of limits and ranges for acceptable product outcomes include: 
o Acceptable batches contain /l/MT3 chipped tablets in any 800.unit sample, 
l The acceptable purity for a batch of Primidone is 99 % to 100 % by weight. 

hspection- The sampling of a sample from a population coupled with examining or 
testing that sample, or a sub-sample thereof, for compliance with predetermined 
specifications. 
Representative Inspection - The sampling of a representative sample from a 
population coupled with examining or testing that representative sample, or a 
representative subsample thereof, for compliance with predetermined specifications. 
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“III. SCOPE” 
With these definitions in mind, let us consider what the guidance proposes. 
First, the Draft’s definition of “5’tratzjiedsampZing” (Lines 60 through 65) seems to 

be problematic because, by targeting “locations in the compression/filling operation that have 
the greatest potential to yield extreme highs and lows in test results” (Lines 61 and 62), the 
sampling plan defined: 
+ Is not a batch representative samphgp/an 
+ Cannot ensure that the samples sampled are, as 21 CFR 211.160(b)(2) requires, 

representative of the batch. 
At least it claims to be a sampling plan for dosage units that samples at 

“predefined intervals” and collects “representative samples from” those “specifically targeted” 
areas 

However, as we shall see, as described in the Draft, the procedures proffered do 
j-& sample interval represerltative samples. 

Next, the Draft states (Lines 62 through 63, “These test results are used to monitor 
the manufacturing process output that is most responsible for causing finished product variability. 
The test results can be used to develop a single control procedure to ensure adequate powder mix and 
uniform content in finished products. ” 

Since the samples taken and tested are not even batch representative, how can 
the test results from the testing of a small number of non-representative dosage units: 
va Ii d ly “be used to develop a single control procedure to ensure adequate powder mix and uniform 
content in finished products?“ , 

The Draft cont,in’ues (Lines 67 through 70) with “The methods described-in this 
guidance are not intended to be the only methods for meeting Agency requirements to demonstrate the 
adequacy of powder mix. Traditional powder blend sampling and testing, in conjunction with testing 
for uniformity of content in the finished product, can be used to comply with current good 
manufacturing practice requirements.” 

Given the 1988 Supreme Court case, Berkovitz V. USA, this commenter was 
unaware that the Agency could legally have or promulgate any “Agency requirements to 
demonstrate adequacy ofmixing” that were at odds with the clear regulatory requirement 
minimums established in tee CGMP regulations. 

Yet the preceding seems to assert that the FDA has administrative authority to 
ignore clear regulatory requirements and substitute its own however sound 
requirements in their place without amending said regulations. 

Moreover, this Draft continues (Lines 71, 72 and Footnote 6) with “Useofat-, in-, 
or on-line measurement systems can also be appropriate and are described in other guidance 
documents.6 

b In August 2003, the Agency issued the draft guidance for industry PAT - A Framework for 
Innovative Pharmaceutical Manufacturing and Quality Assurance. Once finalized, it will represent 
the Agency’s perspective on this issue.” 

As others have when commenting on similar Draft 
guidance documents, this commenter objects to 
references to other Draft Guidance documents that may, 
or may not, be finalized and issued. 
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Next the Draft states (Lines 74 through 86 and Footnote 7), “This guidance 
provides recommendations on how to: 

l Conduct powder blend sampling and analyses. 
l Establish initial criteria for stratified sampling of in-process dosage units’ and evaluation of 

test results. 
l Analyze the stratified samples and evaluate data. 
l Correlate the stratified sample data with the powder blend data. 
. Assess powder mix uniformity. 
l Correlate the stratified sample data with the finished dosage unit data and assess uniformity 

of content. 
l Test exhibit and validation batches for adequacy of powder mix. 
l Test and evaluate routine manufacturing batches. 
l Report the use of stratified sampling in the application. 

’ The in-process dosage unit is a capsule or tablet as it is formed in the manufacturing process before 
it is coated or packaged.” 

Then, the Draft states (Lines 88 through 92), “The methods described in this guidance 
can be used to monitor active ingredient homogeneity of powder blends and to ensure uniform content 
of the finished product for solid oral drug products. These methods are only one way to satisfy the 
CGMP and application review requirements for in-process testing to demonstrate adequacy of powder 
mix and uniform content of the finished product.” (. 

1 Since these methods are based on a sampling plan that does notskeet theclear 
requirements of the CGMP regulations for the taking and testing of batch- 
representative samples, these “stratzj?edsampZing” methods cannot validly be tised to 
satisfy.any CGMP requirement. 

Therefore, these methods are, contrary to what the draft asserts, clearly not 
“one way to satisfy the CGMP” regulations governing drug products. .. 

Properly, the next sentence (Lines 92 and 93) should be revised to read, “The 
method assumes appropriate monitoring of all manufacturing steps as required by the regulations or 
and, where they exceed the CGMP miknums, the firm’s application commitments.” 

Since ail drug product manufacturers must meet all of the applicable CGMP 
minimums, a firm’s application commitments should only be an issue when 
they clearly exceed the CGMP minimums. 

Though those that drafted this guidance clearly recognized the need to assess 
“potency and other attributes that can affect the drug product,” the Draft continues with (Lines 
93 through 97) “This guidance does not discuss the assessment ofthe potency and other attributes 
that can affect the finished dosage units, or the homogeneity of inactive ingredients. Formulations 
with extremely low dose and/or high potency may call for more rigorous sampling than that described 
in this guidance to assess the uniformity of powder blends or the uniformity of content of the finished 
dosage units.” 

The guidance then adds a paragraph (Lines 99 through 105 and Footnote 8), 
“When using the methods described in this guidance, certain data or trends may be observed. We 
recommend that manufacturers scientifically evaluate these types of research data to determine if they 
affect the quality of a product and, if so, how. The FDA does not intend to inspect research data 
collected on an existing product for the purpose of evaluating the suitability of proposed methods. 
Any FDA decision to inspect research data would be based on exceptional situations similar to those 
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outlined in Compliance Policy Guide Sec. 130.300.8 Those data used to support validation or 
regulatory submissions will be subject to inspection in the usual manner. 

FDA/GM Compliance Policy Guide, Sec. 130.300, FDA Access to Results of Qua@ Assurance 
Program Audits and Inspections (CPG715 1.02),” - 

a paragraph that seems to be out of place in a “SCOPE” section. 
Moreover, this “out of place” paragraph seems to have been lifted from the 

Draft “PAT” guidance and inserted in the scope of a Draft guidance that purports and 
is represented to addresses CGMP compliance issues. 

Factually, if the results clearly indicate a batch failure that requires an 
investigation (and all such failures do require an investigation), the paragraph is 
seemingly at odds with the Agency’s policy of reviewing all of a firm’s investigations. 

“IV. CORRELATION OF IN-PROCESS STRATIFIED SAMPLING 
WITH POWDER MIX AND FINISHED PRODUCT” 

This section begins by stating (Lines 111 through 119) “If you plan to follow the 
procedures described in this guidance document, we recommend that you first complete the process 
development procedures described in this section before using the methods described in sections V, 
VI, VII. The subsections below describe how to assess the adequacy of powder mix, uniformity of 

A content of the in-process and finished dosage units through correlation and assessment of data from 
development, validation and manufacturing batches. These procedures can reveal deficiencies in.the ’ : 
blending operation that may not have been previously detected. We recommendthat manufacturers 
correct deficiencies in the blending operation before implementingthe routine manufacturing control 
‘methods described in this guidance.” . .‘,:, , ,, 

Given the section’s title and the Draft’s “Stratifiedsampling” definition, how -’ 
can a CGMP-compliant drug-product manufacturer follow this section’s 
“guidance” and still remain CGMP compliant? 

“A. Assessment of Powder Mix Uniformity” 

This subsection states (Lines 123 through 141): “We recommend the assessment 
of powder mix uniformity usingthe following procedures: 
l Conduct blend analysis on batches by extensively sampling the mix in the blender and/or 

intermediate bulk containers (IBCs). 
This commenter has no problems with what is said here provided the 

sampling plan: 
a. ‘Samples unbiased samples of sufficient size, 
b. The samples sampled are batch representative, 
c. Test-sample-aliquot size is unit dose or smaller, 
d. Sufficient sample aliquots are tested for each key variable factor, and 
e. Scientifically sound and appropriate batch spanning specifications are set 

for each critical variable factor (typically, the evaluation of the content of 
each active ingredient, disintegrant (or its surrogate), lubricant (or its 
surrogate), and, for “sustained release” dosage forms, each release 
regulator (or its surrogate). 
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0 Identify appropriate blending time and speed ranges, dead spots in blenders, and locations of 
segregation in IBCs. Determine sampling errors. 

While such research may be laudable, it would be better to focus on develop 
blends that are uniform and mechanically stable rather than to focus on 
“finding” those “spots” in a given set of experiments that appear to be “deadspots 
in blenders” or “locations of segregation in IBCs.” 

This commenter would cast the second bullet in positive terms as follows: 
a “Develop controls on component specifications, blender loading and 

blending regimens that eliminate ‘dead spots’ in the blender and 
‘segregation’ on storage in the IBCs.” 

l Define the effects of sample size (e.g., 1-10X dosage unit range) while developing a technique 
capable of measuring the true uniformity of the blend. Sample quantities larger than 3X can be used 
with adequate scientific justification. Appropriate blend sampling techniques and procedures 
should be developed for each product lwith consideration to various designs of blend powder 
sampling and the physical and chemical properties of the blend components. 

This commenter also disagrees with the tenor of this bullet point. 
The positive needs to be stated. 
This commenter recommends the following alternative: 

m “Develop a sampling plan that: a) samples aliquots of sufficient size that r _i _‘. , 
; j .I : h /, ;’ ‘1 / , I;‘ they are not significantly biased by the sampling,rjrocedure used and,,at a, 

,, : :...’ ,- , : ‘: ,. S( _( minimum, are at least five (5) times th,e amount ,needed for all te,sting ., 
;3 ~/ (I‘ ’ ,L .-\ -I when physical characteristic tests are performed or, when no physical 

characteristic tests are required, ten (10) times that needed~forall testing, 

‘, 
*’ b) takes a batch-representative set of samples from each batch, c) 

subsamples unbiased unit-does or smaller aliquotSfrom each sample,for 
all chemical tests, d) tests sufficient subsample.aliquots from each sample- 
to provide sufficient data to characterize the batch, and e) evaluates the 
results obtained against scientifically sound and appropriate specifications 
that, at the jast step, must be appropriately inside of the batch 
specifications for the dosage units by at least the amount of variability 
allowed for the weight of the dosage unit.” 

In this commenter’s experience, at full scale, for non-V blenders that are 30. 
cu-ft or smaller, sampling from 12 to 15 appropriately sampling locations in 
the blender (V’s require a few more points because of their geometry) or, if the 
sampling point is IBC oriented, the material in the blend,er valve wall area after 
the last container is filled and “T/M/B” when 50.kg IBCs (or “T/B” from 25.kg 
IBCs) are used. 

However, the preceding numbers are only valid “rules of thumb” for blends 
that are a) uniform and b) mechanically stable. 

l Design blend-sampling plans and evaluate them using appropriate statistical analyses. 
In general, this commenter agrees with what this bullet states, but would 

revise it slightly to.read as follows: 
* Design blend-sampling plans and evaluate them using -scientifically sound statistical 

analyses that are appropriate for non-discrete materials. 
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When modified in this manner, the wide spread misuse of statistical 
procedures that are appropriate for discrete materials but not for non-discrete 
materials should be eliminated. 

For example, when the materials are non-discrete, the values found from a 
given location are not totally independent of those in “adjacent locations. 

If one is testing drum samples from drums filled in a known sequence, the 
values found for a factor for material in the top of drum “n-l” should be about 
the same as that in, the -bottom of drum “n.” 

The statistical tests used for discrete units, in general, presume that the 
values found for each unit are independent of each other. 

. 

fundamental precepts of statistics. - 
While one can compute “standard deviations” from the results obtained, 

one cannot “measure variability.” 
Properly, one can only estimate the sample variabi’liy and/or the 

population variability. 
Further, to estimate these variabilities and properly apportion them with any 

level of confidence, many more aliquots and replicate determinations are 
needed than this Draft indicates. 

Moreover, to extrapolate from the results for a given batch to the process, 
the manufacturer needs to have rigorous controls on the physical properties of 
each of the components used - something that most manufacturers lack. 

Finally, as this commenter has clearly established in a review of the PDA’s 
Technical Report No. 25, provided to a// in the industry who wrote it, the statistical 
procedures contained therein are neither scientificallysoundnor appropriate for 
use in evaluating the properties of the batch. 

Based on the preceding, this reviewer recommends deleting this “bullet and, 
provided the other changes suggested are made and sufficient test replications 
are made for each sample aliquot work-up tested, replacing it with the 
following: 
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l “Provided all of the observed average values for the multiple 
measurements made on each aliquot tested are within the scientifically 
sound and appropriate predetermined limits specified, at the 95.y0 
confidence level or higher, estimate the following parameters: batch 
mean, batch variance, the test variance, the within-location variability, 
the between-location variability, and the “random” error component for 
each factor evaluated. Use these values to estimate the true batch mean 
and limit values and the minimum “process” capability for the batch. 
Use that data to develop the appropriate control charts for that process. 
When there is significant between-location variance in the blend data, the 
manufacture needs to ascertain what combination of improved controls 
(on the physical properties of the components, formulation, blender 
loading, blending regimen, and, where the blender is unloaded into IBCs, 
blender unloadjng, IBC storage and IBC sampling) are needed to render 
the blend uniform.” 

“B. Correlation of Powder Mix Uniformity with sktcisiea f?y~!amica/l’ SampledIn- 
Process Dosage Unit Data” 

This subsection states (Lines 146 through 170): “We recommend the 
following steps for correlation: 
8 Conduct periodic sampling and testing of the jn-proces? dosage units by sampling them at defined 

intervals ~E%&HMM throughout the cc$np&ssion or filljng process. Use a~ minimum of 20 
appropriately spaced in-process dossige u&:s$mpling points. m At least 3 
sitffff3lgs one sample unit from each d&age-for@ng station iti the dosage-forming system 
being used should be taken from each ‘of t&se lkations for a total minimum of at least 440 
SBB@M three times the number of sample units needed to do all the in-process testing 
required by the CGMP regulations for drug products. ” 

This commenter finds that the Draft’s proposal does noJ ensure that the 
samples are representative of the batch. 

As an alternative, this commenter would propose that the dynamic sampling 
defined by this commenter should be used. 

In dynamic sampling, the number of intervals needed depends upon the 
uniformity of the blend -the more uniform the batch, the fewer intervals need 
to be sampled. 

However, rather than being rigorously fixed, some jitter in the interval should 
be built in to guard against a periodic variation. 

In addition, to ensure that the sample is “representative” of the batch at the 
sampling point some multiple of the number of compression stations in the 
tablet press or the encapsulation stations in the encapsulator must be collected 
at each sampling time point. 

Even when the dosage-unit-forming system has only seven stations, the 
sampling plan proposed does not collect the minimum number of samples 
needed for three times the testing that needs to be preformed. 

For today’s 250,000+ unit batches, the minimum number of tablet cores or 
filled capsules that can ,be tested for a single variable in the “true process 
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variability unknown” normal inspection case is 200 units when the distribution 
can be approximated as a normal distribution and 300 units when a 
distribution-free approach is needed. 

When the minimum is 200 units for a single variable factor (“the content of 
a single active), then, a valid sampling plan would need to sample no less than 
600 dosage units. 

Moreover, if not less than 200 units need to be tested and, for a 42station 
press, 84 units were collected at each of 20 intervals (for a total of 1660 units), 
at least 10 units would need to be sampled at RANDOM from each of the 20 
defined intervals, weighed, worked up, and properly tested. 

Those that review these comments will need to address these’issues and 
ensure that, whatever is suggested, the suggestions must conform to all of the 
clear requirement minimums of CGMP including scientifically sound 
representative-sample sampling and testing plans that provide some significant,” : 
level of confidence (95 % or higher) that the population estimates for the batch’ 
probabty do encompass all of the units in the batch. [Note: In contrast, the 
confidence level from the testing sets of 30 truly random units or 30 units “chosen at 
random from representative samples units collected at each interval” is /ess than20 
%. Moreover, factually, there is no way to take 10 valid random samples that are truly 
batch representative from the 20 representative interval samples. At a minimum, one 
must take 20 units at random (one at random from each interval sample) to span the 
batch. Thus, if the Agency truly believes that at least 20 intervals must be sampled to 
properly span the batch, theS random samples tested must be integer multiples of 20 
units. When one must be confident (at ,a confidence level of at least 95 y0 (a level that 
is adequate for batches of up to 500,000 units}) concerning the acceptability of a 
batch, between 200 and 306, “random” units (10 to 15 from each representative 
interval sample) need to be.‘weighed, worked up and appropriately tested (with 
multiple measurements to identify the testing uncertainty}). If a 99% level of 
confidence is required (a level that becomes more and more necessary when the size 
of the batch exceeds 3,000,OOO units), then the number of representative units that 
need to be tested is on the order of 900 to 1200 units. Lest anyone think that either of 
these numbers is significant, these numbers translate into the testing of not more than 
0.1% of today’s typical full-scale batch (today, a typical tablet batch nominally 
produces between 25O;OOO and 5,000,OOO dosage units).] 

l Take 3 a location-representafive number of samples from each additional location to further 
assess each significant event, t2 such as filling or emptying of hoppers and IBCs, start and end of the 
compression or filling process and equipment shutdown. This may be accomplished by using 
process development batches, validation batches, or by using routine manufacturing batches for 
approved products. 

l2 A signiJicant event is any operation during the solid dosage production process that can affect the 
integrity of the in-process materials - see section IX Glossary. 

This commenter agrees with the need for points to cover “significant events” 
and would add, start of compression of capsule filling and tooling or other 
maintenance disruptions. 

Again, the taking of seven-unit samples is scientifically unsupportable. 
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For start up, successive “all station” sample sets should be taken until the 
production equipment appears to the operator to be meeting its setup criteria. 

At that point, the first interval sample should be taken and, based on the 
nominal unit production speed and batch size, the sampling times for the 
intervals should be estimated. 

The preceding procedure should also be used whenever an interruption 
requires a maintenance step that changes the nature of the dosage forming 
system (such as a tooling replacement. 

After the normal “end of compression” or “end of filling” sample units are 
taken, a hopper run-down study similar to the start up one should be conducted 
until the unit-forming system looses weight control. 

While the testing of appropriate units from a) the starting up to “start” point, 
b) restarting up to “restart” point, and c) the “end of processing” sample to the 
loss of weight control should be used to verify the validity of the>controls 
established to define the “in control” points in the dosage-forming-step, the 
“significant event” “restart” sample sets must be included in and augment the 
number of samples required to be tested to establish the uniformity of the 
batch. 

Thus, a firm would need to test not less than 200 batch-representative units 
(10 from each of the 20 interval samples) plus 10 randomly selected units from 
each “restart” sampling,or 10 times the number of interval plus the number of 
restarts. ’ ’ ” ~ ,’ 

‘, 

This commenters&ikes this bullet point because it is not pertinent to the 
case at hand where the’tablet data are to be compared with the previous final 
blend data for the same batch. 

This must be the case because, given the lack of rigorous controls on the 
physical properties of the components used, the blend results from one batch 
cannot be validly compared to the tablet results from some other batch. 

l Prepare a summary of the data including the specific content values (content values 
corrected to the target unit orunit-fill weight) for each tablet tested and the corresponding 
statistical estimates derived therefrom minimally at the 9S-yO confidence level EHX&M&& 

For reasons similar to those stated for the previous bullet, this commenter 
does not understand the rationale for including “discrete event” issues in a 
section providing guidance for a comparison of the blend data from one batch 
to the dosage-unit data from that same batch. 

Also, since the individual results cannot be directly compared, the 
comparison must be made on a population statistics inferential basis. 

* Compare the powder mix uniformity statistics-derived results obtained using the approaches 
outlined in Subsection A with the corresponding in-process dosage-unit statistical population 
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inferential values derived from the specific response result values obtained. G&AS&&A 
Ihn.ra. 

Since there is no valid way to directly compare an individual result for a 
given blend sample to a given individual specific result from a given dosage 
unit, statistics must be used to compare the aggregate properties of the two 
process steps (final blend and dosage-unit formation). 

The Draft should address this reality. 
Also, to make the comparison an “apples to apples” comparison, the 

specific content values (not the observed content values) for the dosage unit 
values must be compared to the blend data 

l Investigate any discrepancies observed between powder mix and dosage-unit data and establish root 
causes. At least one trouble-shooting guide is available that may be helpful ,with this task.13 

_ Possible corrections may range from going back to formulation development to improve powder 
characteristics to process optimization. Sampling problems may also be negated by use of alternate 
state-of-the-art methods of in situ real-time sampling and analysis. 

13 JK Prescott, TJ Garcia, “A Solid Dosage and Blend Content Uniformity Troubleshooting Diagram,” Pharm. Technol., 
25 (3):68-88,200l. 

“C. Correlation of W Dynamical/y SampledIn-Process 
Dos~~e4InitSa~ples with the Finished Product” 

This subsection states.(Lines 174 through 185): “‘Werecommendthefollowingsteps: . I, 
l “Conduct testing for uniform content of the finished product using an appropriate CGMP- ’ :-- 

compliant procedure (21 ‘CFR21 1,.160(b)(3), 21 CFR 211.165(d), and, for controlled- ,:, 
release dosage forms, 2 1 CFR, 211.167(c)) or, when the manufacturer’s approved Y 
application or license specifies a larger batch-representative number is required to be 
tested, itf the larger number specified in the Abbreviated New Drug Application (ANDA) or the 
New Drug Application (NDA) for approved products.” 

The CGMP regulations minimums clearly require that batch representative 
samples be sampled and’tested since doing less renders the batch adulterated. 

Given the CGMP requirement minimums and the 1988 Supreme Court 
decision, Berkovitz v. USA, the Agency’s guidance cannot legally do less than 
what the CGMP regulations clearly require. 

l “Compare the statistical inferences derived from the results ~&S&&&A observed for the 
dynamically sampled in-process dosage unit analysis from the previous step with Iln;fr\rm 
~~ft~~fff: the corresponding statistical inferences derived from the representative sample 
results from ofthe finished dosage units from &M+HWWW this step. This analysis &M-M must 
be done without weight correction.‘4 

l4 Weight correction is a mathematical correction to Lll;m;n correct for the effect of pe&&i&& 
+&able the tablet weight on -measured tab/et content values - 
see Glossary, Section IX.” 

By definition, a “correction” does not eliminate anything; it corrects an 
observed factor (in this case the observed active content value) for the effect on 
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that factor of some partially correlated confounding factor (in this case, tablet 
weight). 

The correction presumes that a) the content level depends upon the weight 
of the dosage-unit core or, in the case of capsules, the dosage-unit fill and b) 
this weight dependency can be removed by multiplying each active level by the 
target unit weight divided the observed weight. 

Practically, this is obviously much easier to do for tablet cores than it is for 
the fill weight in the case of capsules. 

This commenter would prefer that the Draft used the term “specific 
content.” 

l “Prepare a summary of the data and analysis used to conclude that the +s&&&& dynamic in- 
process sampling provides assurance of uniform content ofthe finished product. We recommend 
you submit this summary with the application as described in section VIII of this guidance. n 

As these terms are defined, dynamic sampling takes batch-representative 
samples and complies with this CGMP requirement for the, in-process (21 CFR 
211.160(b)(2)) and drug product (21 CFR 211.160(b)(3)) samples while 
“stratzj?edsampEing” neither takes batch-representative samples nor complies with 
said CGMP requirement. 

~W.E~HIB~TI//WT/AL FULL-SCAL EVALIDATIONBATCH , 
Pi)W?DERMIXHOMoGENEITY" 

This section states (tines 188 through 234): “This section describes sampling and “’ . 
testing the powder mix of exhibit and process validation batches used to support implementing the ‘.~ 
s.tmG&A sampling z+E&& plans described in this guidance.” i #“, , 

Since, according to 21 CFR 211.110(a), the in-process controls for”,each .: 1 
batch’must be designed to “validate the performance of those manufacturing procesies that 
may be responsible for causing ,variability in the characteristics of in-process material and the drug 
product,” every batch is a process validation batch. 

Thus, even in the 1970’s, the CGMP regulations recognized that validation is 
a journey and not a destination. 

Given the preceding, this section must be addressing the initial validation 
batches for which the FDA generally has a higher expectation for the 
manufacturer to conduct intensified study to confirm that full-scale process 
does indeed produce batches that meet their scientifically sound and 
appropriate pre-established batch specifications. 

Based on the preceding, this commenter has changed the title by inserting 
the word “/N/T/AL FULL-SCALE” before “VALIDATION" in this section’s title. 

Turning to the text, as the Draft defines the term “stratiJiedsampZing,” it does 
not comply with the CGMP minimums for drug products. 

Moreover, this guidance does noJ describe the sampling method; it 
describes a general sampling plan. 

Therefore, this commenter has appropriately corrected the text to reflect 
both of these realities. 

“We recommend that during the manufacture of exhibit and process validation batches, you assess the 
uniformity of the powder blend, the in-process dosage units, and the finished product independently. 
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We recommend you use the following steps to identify sampling locations and acceptance criteria 
prior to the manufacture of the exhibit and/or validation batches.15 

I5 This is described in Section IV of this guidance.” 
In general, the steps and acceptance criteria proposed are not scientifically 

sound and appropriate and, therefore, do not comply with the CGMP minimums 
set forth in 21 CFR 211.110 and 21 CFR 211.160. 

Based on the preceding this Draft should be withdrawn and replaced by a 
Draft that a) is scientifically sound (including statistically sound) and b) does 
comply with the requirements set forth in the CGMP regulations for drug 
products, 21 CFR 211. 

I, 1. Carefully identify at least 10 sampling locations in the blender &+~RBM& that have been 
established to be potential areas of poor blending. Also careful/y identify at /east 20 
samplingcorrespondingidcationsintheblenderthathavebeen establishedtobeareas 
of excellent b/ending. For example, in tumbling blenders (such as V-blenders, double cones, or 
drum mixers), samples should be selected from at least two depths along the axis of the blender. 
For convective blenders (such as a ribbon blender), a special effort should be made to implement 
uniform volumetric sampling to include the corners and discharge area (at least 20 locations- are 
recommended,to adequately validate convective blenders). The 'poor b/ending',iocations 
shouldincludk at least onesample from all ‘boundary /ayer'locations.'T : j 

Though this commenter finds a few problems with the.approach:peiSeeyen - .’ 
.~when it is being applied to ‘exhibit’ and ‘initial full-scale validationbatches;’ ., ‘- 

-First, as written, the first sentence literally suggests that the manufacturer : *- 
can arbitrarily choose.loc,ations ‘to represent’ not ‘that are... potential problem areas of 
poor blending. ’ 

Literally, the careful selection process suggested encourages the 
manufacturer to ‘carefully’ choose areas of good blending and designate them 
as the ‘poorblending’ locations as much as it encourages them to properly select 
areas where the risk of “poor blending” is known to be highest. 

Moreover, it does not suggest that the areas chosen should have some 
justification (proof) that establishes the validity of the locations that have been 
selected 

Second, as originally written, the Draft fails to direct, as it should, the 
manufacturer to sample’an equal number of the same number of carefully 
identified ‘potential areas of excellent blending.’ 

This is required because an equal number of ‘potential non-problem areas’ 
need to be included to permit the validation to ascertain the validity of the 
hypothesized ‘potential poor blending’ and ‘potential excellent blending’ 
location selection process as well as to determine: a) the degree of contrast, if 
any, between the ‘potential poor blending’ and the ‘potential excellent blending’ 
locations and b) valid estimates of th,e variability of the batch vis-a-vis the 
target values established for the variable factors evaluated. 

Third, it fails to suggest that the appropriate ‘boundary layer’ locations 
should be explicitly included in the ‘poor blending locations’ set. 
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Since most engineers know the boundary layer materials (such as, the 
wall/blend interface, the,final upper surface, the final material in the blender’s 
discharge valve) have the greatest intrinsic risk for the materials to have 
properties that are significantly different from the bulk material, it seems odd 
that the guidance does not even suggest that sampling these materials should 
be included in any “worst area” directed portion of a sampling plan. 

“2. k. At each sample location defined in 
Step 2, collect a single unbiased sample of sufficient size so that it is: a) equal to or 
larger than the threshold size established for an ‘unbiased’sample from that blend and 
b) contains sufficient mass to provide at least five (5) times the material needed for all 
the possible tests when multiple variable factors are being evaluated or, when a single 
factor, like active content, is being evaluated, at least ten (10) times the unit-dose 
amount required for a single test aliquot. In addition, for one of the “poor” and one of the 
“excellent” locations selected at random, sample a sing/e replicate aCiquot of the same 
size as the first atiquot, Take care to ensure that the sampling pattern sequence used 
minimizes the risk of the current sample’s sampling being biased by the previous 
sample’s sampling. Then, for each variable factor test required to evaluate all of the key 
variable factors in the blend, subsample unbiased duplicate unit-dose (or smaller) 
aliquots from each of the samples collected, work each aliquot up separately, test each 

*., ). aliquot preparation with at least a duplicate measurements (or the equivalent) for each 
, re.sDonse being’evaluated, appropriately compute the regult values” fir each aliquot 

.i ,, ;, evaluated, ‘and tabulate the results obtained by variable evalyated and lo.+ion.. &EB@M . . 
_, I i _, i‘ “, I nl, For each factor evaluated,, a/l of,the resu/@foundshou/d: 

(_ a. Fall appropriately within the USP’s limits (for variables such as acti,ve content and 
.._., I :,, __ impurity level) or 

b. For variables (like, disintegrant content or level of release-control agent) that are 
surrogates or partial surrogates for a USP variable (like Dissolution or Drug Release 
for the directly evaluated blend variable ‘disintegrant content’and/or ‘level of release 
control agent), derived USP limits for variability. 

For the factor active content, for example, the results found should meet the following 
criteria : 11 
The fundamentals of scientifically sound sampling first and foremost 

require the samples sampled to be ‘unbiased’ by the sampling process. 
For powder blends, the general rule of thumb is that, for a suitable 

sampling device, the risk of sampling bias increases as the size of the 
sample sampled decreases. 

In this commenter’s experience, for sing/e-factor studies of active content 
using proper/y handled samples, sampling with sample sizes at about 10X the 
unit-dose weight have permitted the unbiased aliquoting of multiple (up to 
about 5) unit-dose (or smaller) aliquots without introducing any significant 
“sampling” bias or variability into the result values for the test aliquots. 

Similar multiple factor studies have shown that a lower multiple can be 
used because, in general, there is no need, on average, to test more than two 
aliquots for each factor from each sample aliquot. 
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After unbiased aliquots are sampled, the next hurdle is to develop a 
procedure for removing “unbiased” aliquots from such samples and 
quantitatively evaluating, each such aliquot. 

This commenter has found that, with training, a trained Analyst can reliably 
remove unbiased aliquots that are typically within 5 % of the target weight for 
aliquots down to between 50 and 75 mg and within 10 y0 of the target weight 
aliquot weights down 25 mg. 

Since only a small nu,m,ber of unbiased unit-dose aliquots are tested and 
the drug product batch must, if released meet the USP’s expectations, all 
must be within the range from 85 y0 to 115 % of the USP’s mid-range or, for 
drug products not listed in the USP, its equivalent FDA-approved or FDA- 
licensed target value. 

For the final blend, how far each must be inside of this range depends upon 
the relative variability contributions allowed after the final blend is sampled. 

For example, if a total post-final-blend variability allowed is “k 1%” for 
post-blend handling and “k 2 %” for the permitted tabieting weight range, the 
permissible range for the result values is reduced to “88 % to 112 % of said 
target. 

Using the preceding information, the properties of distributions, .and 
presuming that the distribution of the active.in the blend is at lea.st, pseudo 

. Gaussian, the process is said to be minimally, capable when .the permitted 
range divided by 6 times, the standard deviation observed is 1.34 or larger. 

Solving the precedingtfor the maximum permissible. “standard deviation,” 
you should find that, for this example: : ‘. 

(112 - 88) = (6 x 1.34) “relative s” or “relative s” 5 2.985 
Moreover, since the limiting relative uncertainty for tablet weights is about 

1 % and the limiting overall relative uncertainty for the post-blend handling 
operations is also on the order of 1 %, the limiting “RSD” in this case is c 
3.233. 

Thus, the maximum permissible “relative s” or “RSD”: 
a. Cannot be a fixed number and 
b. Depends upon the allowable range and the post-final-blend variability 

contributions to the drug product variability. 
Thus, rather than setting any number limit, the guidance should establish 

the USP’s expectation range as the basis and show the appropriate correction 
process that the manufacture must use to establish the maximum permissible 
RSD for the batch’s final blend to be sufficiently uniform. 

For capsules, where the limiting fill-weight RSD is typically 2 % or higher 
and the post-handling blend operations typically also have higher RSD, their 
limiting “RSD” is typically < 2.736. 

Abbreviating the “IelativeQost-blend variabititycontributions” discussed as 
“RPBVC” and generalizing from the preceding discussions, one gets the 
equation: 
RSD Observed for Active Content - < (30 - RPBVC Established for the processY8.04 (1’) 
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In addition, because unbiased samples are taken and unbiased aliquots are 
evaluated, the observed mean of all of the aliquots tested should be 
statistically the same as the formulation target active content level. 

Since a 95 % confidence level is the minimum that a firm could justify 
using under CGMP, the observed relative mean level should, in general, be 
within ‘f{(t[o.975,n] x RSDobserved )/&-1)” of the relative target level. 

Thus, the observed relative distance of the mean from the target should be 
such that the absolute value of that difference ( I&,served -Target!) is not 
greater than Kt~o.975,n] x RSDobse,.,,&/dn- 1) (where “N” is the number of aliquots 
tested) or: 

(1 ~Observed --Target 1) 5 #[om,n] X RSDY~n-U (2’) 
Using the preceding, the following can be set as the active content 

expectations for the unbiased sample aliquots tested from an acceptable 
batch: . E-1 

: 
0 “ . Uk* Determine the active content 

level for not less than duplicate aliquots from the sample or samples sampled from each 
sampling location (number of sample aliquots [n] 2 22; fn = 33 42 for a ribbon blender).” 

l “RSD (relative standard deviation) &T computed, f(c?‘fl all individual results I [(30 - 

_I. RPBVC Established for the process)/8.04],where RPBVC IS twice the SUM of the relative 
, )’ percentage magnitudes of the post-blend relative variabil,ity contributions.” 

* “All individual aliquot relative results for th-em active content are within 44&pe~& 
4 7 [(3Q - RPBVC)/2] y0 of the process !arget mean.” 

, “If samples do not meet these criteria, we recommend that you investigate the failure according to the 
flow chart in Attachment 1. We also recommend that you not proceed any further with 
implementation of the methods described in this guidance until the criteria are met.” 

Provided Attachment 1 is revised to reflect the changes introduced by this 
commenter, this commenter has no problem with this paragraph. 

This commenter does NOT agree with this paragraph because, as the 
commenter’s remarks on the taking and testing of unbiased samples indicate, it is 
possible to take and test unbiased sample aliquots in most every instance. 

When the blender size or configuration precludes directly sampling from it 
and/or introduces sample-level biases that cannot be overcome by increasing 
sample size, a valid IBCcontainersampling plan can be developed and used to 
overcome such problems. 

Because this is increasingly the case, this commenter recommends that the 
Agency include and establish the validity of a sampling plan that the Agency would 
recommend to the industry. 
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If the root cause of observed non-uniformity problems is related to the sampling 
device used and/or the sample techniques used, sound science requires that the 
manufacturer change either or both in a manner that eliminates such biases. 

“Some powder blends may present an unacceptable safety risk when directly sampled. The safety 
risk, once described, may justify an alternate procedure. In such cases, process knowledge and data 
from indirect blend uniformity assessment sampl&g combined with v 
I.n;+ the specific (weight corrected) result values and the predicted batch characteristics 
derived from the testing of nat less fban200 batch representative tab/et-core or capsule 
content samples (the minimum number required for a 95-y0 cdnfidence-level prediction of 
the acceptability of the batch) may be adequate to demonstrate the v 
the requisite level of blend uniformity. ~&&MM&& The supporting data, hazard evidence 
used to rule out direct sampling and the results analysis used to justify using these alternate 
procedures shouldbe described in a summary report that is maintained at the manufacturing facility.‘: 

When the health hazard is so high that directly sampling the blend samples 
is too risky, the manufacturer should document the facts of their claim and 
proceed to use other means (including the use of isolators for all sampling, 
handling, and evaluation operations that involve the active) to work with such 
materials. 

Because the procedures in P&l ‘Tecbrika/~Repuvf Nu. 25 do not meet the 
clear requirement minimums established in the CGMP regulations for drug 
products, such procedures cannot ,lawfu!ly be used. 

Moreover, based on the 1988 Supreme Court decision cited previously, it is 
not legal for any person in the Agency to recommend the use of any procedure 
that does not at least meet the applicable CGMP regulations. 

For both of the preceding reasons, this paragraph should be removed 
from the Draft. 

“VI. VERIFICATION OF MANUFACTURING CRITERIA” 

This section begins by stating (Lines 237 through 246): “You should complete the 
assessment of powder mix uniformity and correlation of stratified in-process dosage unit sampling 
development procedures before establishing the criteria and controls for routine manufacturing. We 
also recommend that you assess the normality and determine RSD &em of the results nC 
found for the GMP-compliant dynamic in-process dosage w units ’ testing that wem 
&ws@& was conducted on an appropriate representative sample units subset from the 
representative samples sampled. The RSD value from the in-process results should be used 
to classify the v in-ptocess core or capsule fill batch material as either readily- 
passing (RSD 5 44% 2.5 %) , marginally m passing '(~293 I 643% 3.7%) or 
inappropriate for demonstration of batch w uniformity (RSD > 642% 3.7 ye) . The 
procedures are discussed in the following sections: 

The first sentence was revised to a) remove the non-CGMP-compliant 
“stratified sampling” approach and b) substitute the CGMP-compliant “dynamic 
sampling” approach. 
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The sentence was then modified to make it more technically correct. 
Then, using a distribution resilient “process capability” approach, the RSD 

values in the Draft were revised to be congruent with an expectation range of 
from 85 % to 115 % of the targeted level with a Cp of 1.34 for the marginally 
passing level and Cp of 2.0 for a readily passing level. 

“A. In-Process Dosage Unit Sampling and Analysis” 

This subsection states (Lines 249 through 270): “Werecommendthefollowing steps: 

* “CarefiAly identity lxx&&~ points throughout the compression or filling operation to sample in- 
process dosage units. Your selection should be done in a manner that ensures the points 
selected encompass the dosage-forming phase of the manufacture of the batch. The 
sampling locations should also include significant process events (such as, hopper changeover,and 
hopper-filling, 8~ mechanical-failure-triggered machine shutdown and restart, :a~?d~: the 
beginning and’ end of the compression or filling operation;r6) f/7& Se OUt.Side df t/R!? 
dOSage-forming machiriery ‘s normal Operating enVe/Ope. There should be at least . . 20 locations e at which you sequentially 
sample a number of dosage units that is some integer multiple of the dosage-unit forming 
stations in the system being studied for a minimum total of not less than 600 units for 
each variable factor that $?ed.?@“be evaluated for to comply with the representative 
sample sampling requir~m&ks ofthz dliug CGiiP regulations (22 CFR212.16O(b)(2). In ” 1 
general, the samples at e@ samp!ing ppi@ should be placed in a suitable separate .^ ,” 
labeled container. These ilic~~~e”~~bai~sarnpling. locations and significant event locations. / . 

r6 The beginning and end samplesare taken from dosage units that would normally be included in the 
batch.” I_ ’ 

In the planning process forthe dynamic sampling of a production phase, the 
sampling needs to be defined in terms of “points” rather than “locations.” 

This is the case because the locafionof the sampling (the discharge chute 
from the dosage forming equipment) remains fixed and the sampling points are 
separated by time rather than location. 

While this commenter has no problem with the total number of points level, 
valid unbiased “process representative” dynamic sampling requires the 
sampling of not less than one dosage unit from each dosage-forming unit 
station at each sampling point. 

Typically, because the samples collected are used for both variable factor 
testing and attribute factor examination, some integer multiple of that number 
of dosage units is sampled at each sampling point. 

Because the manufacturer needs to be highly confident (a confidence level 
of 95% or higher) that their findings are truly predictive of the results that 
would be found if the entire batch were tested, not less than 200 batch- 
representative units (made up of an equal number of randomly selected units 
from the process-representative sample units collected at each sampling point) 
need to be tested for the single variable factor, active content, being addressed 
in this guidance. 

The need for testing such a 200-unit sample is dictated by 
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a. The lack of rigorous controls on each of the physical properties that affect 
the uniformity achieved each time a defined processing step set is 
performed using components whose properties vary in a complex 
undefined manner. 

b. The need for a confidence level of 95 % or higher in the validity of the 
estimation of the acceptability or non-acceptability of the batch at the end 
of this process phase. 

C. The numbers required by the applicable recognized statistical consensus 
standards (“IS0 3951” or “ANSVASQC 2 1.9”) for evaluating batches of 

‘discrete units for the normal inspection, “process variability unknown“ 
case, and 

d. A lack of sufficient production history to justify the use of a hierarchical 
sampling plan that initially tests a consensus-standard-recognized defined 

,subset (75 representative units in this case) and then proceeds in di-fferent 
:.pre-established manners depending upon the outcome observed for the 

initial subset tested. 
l “w For each sampling point, sample at least 7 one in-process unit for each dosage 

forming station in the dosage-forming system being used to form the in-process dosage units 
v General/y, some sequential integer multiple of the minimum . . 
number is collected so th,at the samples collected can be used for the manufacturer’s pre- . ,. ‘.:. * 
determined ,physical,attribute examinations for problems (such as picking, capping, . ‘::,‘i -,‘- 
chipping, breakage, anq’proper embossing and/or debossing. In general, the sample :‘-. : : 
collected at each samplin&‘~oiht is between.50 and 200 units. Thus, for a 20 sampling-: .*,,‘I) : 1’ :. 
point plan, the total sample collected is typically between 1000 and 4000 units.” “I , ,I., 

Because 2.2 C~~~~~;~IU~b~~Z~requires that each sample be representative .‘::i” .?-iZ 
of the batch, the number taken at each sampling point in a dynamic sampling I 

plan must be some integer multiple of the number of dosage-forming stations 
to ensure that the local (sampling point) variability is “captured“ in each 
sample sampled. 

l “A for a 20-point sampling, select, at random, 10 units from each 
sample point, weigh each, work up each unit in a manner that preserves the link between 
each unit’s identity and its weight, appropriately test the each worked up sample, 
determine the re.@ts for e&h sample, and weight correct each result and appropriately 
tabulate the results found. (The number of samples should be specified and justified for a given 
product and process.) 

l “Conduct an analysis of the dosage-unit s&&GKI dynamic sampling data weight-corrected results 
to demonstrate that the results obtained for the batch-representative samplestested indicate 
that the dosage units in the batch probablykttf have a near normal active-contentdistribution . . v . At the simplest level, one can determine the mean, median and mode 
values for the data set - when they are, within the observed result uncertainty, the same, 
the level of active in the batch of tablets can be considered to be normally distributed. If 
this simple test is inconclusive, then you should a frequency bar graph of depicting the 
frequency of values in a given narrow value range interval on its “Y=axis” against the 
intervals on the “X-axis” and examine this chart and the tabulation of the results versus 
time point. Indications of trends, bimodal distributions, or other forms of a distribution other than 
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normal should be investigated. If any of these - conditions significantly affect your 
ability to ensure batch w uniformity, w the root cause or 
causes for the non-uniformity of the results should be identified, appropriate corrective 
actions implemented, and the studies repeated until the results indicate that the batch is 
sufficiently uniform with respect to the level of active in the dosage units.” 

The critical caveats are: a) the samples tested must be representative of the 
batch and b) the number tested must be sufficient to provide a high level of 
confidence (typically, at the 95 y0 confidence level or higher) that the outcomes 
observed for the samples tested do, in fact, reflect the untested units in the 
batch. 

0 “Prepare a summary of this analysis. Potential investigation results along with a description of 
batch normality should, be included in the summary. Sk&x& For drug product applications 
presented to the Agency for review, you should submit this summary with the application as 
described in section VIII of this guidance.” 

“In addition to this analysis of batch normality, we recommend that you classify the test results as 
readily pm+ passing or marginallypw passing according to the following procedure: I‘ 

“B. Criteria to Meet the Readily J-&w Passing Classification” 

This subsection statas.(Lines 274 through 286): “Foreachsepar+@jndjvidua/batch; : ‘. J,& ::,:, 
compare,the test results to the foflowing criteria:” ,...‘: _, ‘c.. :* . .,i 

* “For’all~individual,,rcs$ts (for’eachbatch, n > 68 ZOO), the overall RSD 5 44 2.5 percent,“. . . ‘j I, : , ,, 
To be confident (at ‘the 95 s confidence level) that the “normally, :: :“, : 

distributed? results obtained for. the samples tested apply to the batch, one’ :’ : I 
must test nbt~less than 200 representative units. ,, ,; 

Testing a smaller number reduces the level of confidence that one can have 
that the results found for the samples tested match those of the untested 
portion of the batch. 

Levels of confidence below “95 %” are not consistent with either CGMP 
or today’s expectations for batch quality. 

Similarly, since the post-release expectation (based on the USP’s any article 
requirements) is that all units must be between 85 y0 and 115 y0 and the level 
of capability (Cp) for a process that corresponds to a “readily passing” batch is 
2.0, the upper limit on the overall RSD for the results from the testing of not 
less than 200 batch-representative units should be 2.5 percent - NOT the 
Draft’s 4.0 (which roughly translates into a “process capability” of “1.25,” a 
value that does not meet,the recognized minimum value for even a marginally 
capable process. 

In today’s “six sigma” quality world, a normally distributed product having 
its mean at 100 y0 of the target and an RSD of 2.5 y0 still translates into an 
expectation that the batch contains units that are outside of the USP’s 
expectation range. 
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l “For all individual results (for each batch, no ZOO/, the overall mean percent of the 
target value should be not less than the target value percent. In practical terms, [jIfl 
+&0.975,,,) x RSD 1 +Gl % > Targetprocess %, ” 

A critical CGMP-compliance issue is whether or not the overall mean is 
sufficiently close to the target level to ensure that the CGMP formulation 
requirement set forth in 21 CFR 211.101(a) 

l “Each IGG&&R sampling-point mean is within 90.0 percent to1 10.0 percent of target strength.” 
As stated previously, the samples are from different points in time not from 

different locations. 
Based on this, the Draft’s text should be changed in the manner indicated. 

l “All of the individual results are within the range of 7542 85.0 percent to &2&Q 11.5. percent of the 
target strength. ” , 

For a batch to be characterized as “readily passing,” all of the results found 
must be within the USP’s “any article” expectation range and not its lifetime “no 
units can be outside of” range. 

This is the case because the percentage of samples tested is typically less 
than 0.1,s of the batch. 

Iti ‘such cases., alI reswlts must be inside of 85 y0 to 2 15 y0 of the permitted ‘, > 
target b&ause:firidi’ng any outside of that range clearly’estabiishes the reality : p 
.that,,post r.elease,.some sets of 30 will fail the USP’s uniformity of d&sa.ge units- -:: 
,Qy content uniformity criteria for the active content and, if such qrticles are 
tested, the batch wiII,faiI.. ,, ‘. 

Therefore’, the “readily pass” range must be “85 % to 115 %” or narrower. ‘. 

If your test results meet these criteria, tkeyafe the batch can be classified as readily- passing 
and, provided you have adequate controls on all of the physical properties of the components 
in your formulation, all of the data for the development and other initial validation batches 
supports the batch-to-batch r&producibility of the results obtained, you GSII may be able to 
start routine batch testing using the Standard Verification Method (SVM) described in section VII. If 
your test results fail to meet these criteria, we recommend that you compare the:results with the 
marginally- passing criteria described below.” 

“C. Criteria to Meet the MarginaZZyJk49 Passing Classification” 

This subsection states (Lines 290 through 306): “Ifyour dosage unj.t test results fail 
to meet the criteria for the readi2ypas.s classification, you should first investigate the findings to 
see if there are any processing factors associated with a given sampling point that may have 
cause the data at thatpoint to one or more results that either caused the batch not to meet a 
given “readily passing” criterion. This is especial/y important in cases where the problem 
point or points are associated with “significant events, n (like the start of dosage unit 
formation or the end of dosage-unit formation or an equipment-related interruption and 
restart), where the procedure may easily be changed (for example, changing the end of 
formation point from “after the last of the final blend has been loaded into the hopper, 
continue running until the level of b/end in the hopper reaches the ‘25 %’ full mark” to “after 
-,. into the hopper, continue running until the level .,. reaches the ‘50 %’ fufl mark) to 
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reduce the risk of an excursion. lfany valid result is outside of the range from 75 y0 to 125 % 
of target, all that you should .do is investigate and revert to the formulation development 
stage as the current process does not reliably produce in-process units that meet the CGMP 
minimums. . . fn some cases, you may be able to justify evaluating- 
m another set of dosage units and .wq~~ comparing the test results 
to the following criteria:” 

When one finds results outside of those expected, the first thing that they 
should do is review the results and look to see if the unexpected results have a 
possible cause that can ‘be addressed by a change in procedure. 

For example, if the most of the results for “Point 22” are much different that 
the results found for “Point 21” or “Point 23” and “Point 22” corresponds to a 
“significant event” such as “restart after tooling change” look to see what can be 
done to change the rest&-t procedure and/or the point at which formed dosage 
units are again collected as part of the batch that could reduce the risk of 
including such “different” units into the batch of dosage units suitable for further 
processing. 

However, unlike the USP’s “grab sample” approach, where one can justify the 
relaxation of the acceptance criteria for sample average properties like the mean 
and the RSD when the iesting is expanded from one level of units to a larger 
number bf units, sampl,iQg that complies with the CGMP should yieldresults4hat 

:o / @& “mean” and “‘RSD” values that are respectively: a) closer td t,be:target$eveI, 
_” : at-d, b) smaller or certainsly not larger than the value found for the st$all’e~ number 

c$ batch-repiesentative samples. ;,’ .-’ 7, ? _,, 
” Thus, to even propose to widen the RSD for acceptability’, th&e:that wrote,the 

1, lI&ft are’ “admitting” that the sampling and testing plans they propose do not 
reflect the CGMP minimum requirement for that both must be r@p&sentative of 

’ the batch. 

l For all individual results (for each batch, n L 440 400), the overall RSD < 443 2.5 percent.” 

0 “For all individual results (for each batch, nz 400), the overall mean percent of the 
target value should be not less than the target value percent. In practical terms: 

Pn +(t(0.975,n) x RSD/ +I)] y. 1 Targetprocess %. (3’)” 
A critical CGMP-compliance issue is still whether or not the overall mean is 

sufficiently close to the target level to ensure that the CGMP formulation 
requirement set forth in 21 CFR 211.101(a) 

l Each -lwAe~ sampling-point mean (of 20 units chosen at random from the number 
collected at each samp/ing,point) is within 90.0 percent to 110.0 percent of target strength. 

l All individual results are within the range of 75.0 percent to 125.0 percent of target strength and 
not more than one (I) unit in 100 units tested is outside of the range from 85 y0 to 115 % 
of the target strength and no test point of 20 contains more than one (1) unit that is 
outside of the 85 y0 to 115 y0 range. 

The only area where testing more batch-representative units can validly 
tolerate a widening of the control expectations is in the expectation for the 
limiting values observed. 
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Since to be using these criteria, the distribution of units has been found to 
be “normal,” testing more units increases the probability that one or more units 
from the extreme limits: of the population’s distribution will be selected and 
tested. 

However, any allowance for this risk must be tempered by the USP’s clear 
post-release, “any article” requirements for active content. 

The revision of the lait criterion proposed properly reflects that reality. 

“If your test results meet these criteria, BXXI&S the batch can be classified as marginalz’y pass 
passing. If your samples do not meet these criteria, we recommend that you investigate the failure, 
find justified and assignable cause(s), correct the deficiencies, and repeat the powder mix 
homogeneity assessment, in-process dosage unit sampling correlation, and initial criteria 
establishment procedures. The disposition of batches that have failed the marginaZZypa.ss criteria is 
outside the scope of this guidance. 306 

“D. Sample Locations for Routine Manufacturing” 

We recommend that you prepare a scientzjkally sowzdandjustified summary of &your in-process 
data analysis from the powder, mix assessment and SW&&& dynamically sampled, batch- 
representative formed- dosage-unit sample testing studies that you have performed. From the 
data analysis, you should establish the s$~&4%4 dynamically formed dosage-units’ sample 

“‘* : locations for routine manufacturing, taking into account significant process events andtheir,effect on 
I I’ . _ . in-process dosage unit and finished dosage unit quality -attributes. You should -idem@ and 

I designate z&&a&4-0 not less than I 1 “routine production n sampling+xxx&kw$ime.pojnts (the 
start point, the end point, and not less than 9 approximate/y &en& spac$d.intermediate 
points) during capsule filling or tablet compression &+~~BsM thatyburstudies have established 

_. ” lo be representative ofthe entire routine manufacturing of the forme.d units that comprise the 
* 1’ thatch while making provision for the inclusion of any ‘significant events’ that may.occur 

during this production step. In addition, the number sampled at each point should be 
appropriately adjusted to be that integer multiple of all of the dosage forming stations in the 
forming system that is required to satisfy all of the firm’s pre-established sampling and 
sample evaluation (examination and testing) for the said formed units.” 

Apparently, those that drafted this portion of the guidance are again 
attempting to turn a CGMP requirement (21 CFR 211.160(b)(2)) that the in- 
process sampling be representative of the batch into an explicit guidance 
“suggestion” that choosing a number of points “to represent” the batch 
somehow satisfies this CGMP requirement when it does not necessarily do so. 

The reality is that this juxtaposition of terms, “to represent the entire routine 
manufacturing” for the clear regulatory requirement of 21 CFR 211.160(b)(2), 
“Such samples shall be representative and properly identified,” is neither scientifically sound 
nor CGMP-compliant. 

This is the case because the samples from any set of points, including those 
from sets that are not batch representative, can be validly held “to.represent” the 
properties of the batch. 

However, only thbse samples from point sets that meet the requirements for 
a dynamically sampled batch-representative set meet the CGMP requirements 
set forth in 21 CFR 211.160(b)(2). 
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Thus, the guidance should specifically require the selection to include the 
start point (just after the manufacturer begins to collect the formed units as a 
part of the batch) and the end point (the last units included in the batch) 
because, for a dynamicaJ/y sampled sample must span the batch to be “ batch 
representative”, as requ,ired by the CGMP regulations. 

Therefore, this commenter has altered the Draft text to reflect the preceding 
factual scientific and regulatory realities. 

“VII. ROUTINE MANUFACTirRING BATCH TESTING ANQ BA TM VfR/F/CA T/ON 
METHODS FOR THE NNfSHED DRUG-Pi?ODUCT 

This section begins by stating(Lines 320 through 322): “WgAtiercompletingthe 
in-process procedures described above as well as any others required to comply with the in- 
process CGMP requirements get forth in 22 CFR211 Subparts F, 1 and J, we recommend that 
you evaluate the routine manufacturing batches against the folIowing criteria w 
7 to assess the adequacy ofthe powder mix and W%%RR uniformity of the 
active content in the finished dosage form.” 

Since this section seems to address the testing of the finished drug product 
and applying methods to, evaluate the results to “verify” the acceptability of the 

‘+ batch; its title (Line 318) needs to be changed as shown. ’ 3 
t. f ,’ _,. i, 1 Though this guidance only addresses active contentuniformity.of the final 

,, ._ l_,_ -’ ‘blend, the in-process dosage form and thefinished drug product; the-.in-process 
.~,.>,.‘i and .drug-product CGMP requirements cover uniformity~,with respect to other 

variable factors as well as, in the case of the drug prod~uct, other criteri.a. 
These must be met ,along with the scientifically sound and regulatory- 

compliant recommendations set forth in this Draft. 
,I’ To,recognize the preceding realities, this commenter has modified the Draft 

in the manner shown. 
In addition to revisions required to make the text CGMP compliant, those 

modifications include: 
a. Rewording of the phrase “uniform content” to make it more grammatically 

and technically correct, “uniformity of the active content . ..I’ and 
b. Adding the appropriate article modifier, “the,” to the phrase “indrugproduct.” 

The text of this section continues with (Lines 324 th,rough 331): 
“These routine manufacturing batch-testing methods include the Standard Criteria Method (SCM) and 
the Marginal Criteria Method (MCM). The SCM consists of two stages, each with the same 
accept/reject criteria. The second of the two stages recommends using a larger sample size to meet 
these criteria. The MCM uses accept/reject criteria that are different from the $X&4 SCM’s criteria. 

If the batch data fail to conform to the SCM criteria, we recommend continued sampling and testing to 
intensified criteria (MCM). Both verification methods and the procedures for switching from one to 
the other are detailed below and m the flow chart in Attachment 2.” 

First, the grammar needs to be corrected in the I.ast sentence in the first 
paragraph to change “SCM” to “SCM’s criteria” since that is what is the difference 
to which the sentence alludes 
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This must be the difference that needs to be stated because the obvious 
difference in the two methods their titles, “SCM” and “MCM,” does not need to be 
stated. 

Second, in order to ensure that a batch representative sample is taken and to 
minimize the time costs and other risks that the proposed text engenders when it 
talks of different samplings, this commenter has rewritten this text to reflect that 
the sampling should be a one-time event and the various schema for evaluating the 
acceptability of the batch for release should test the appropriate batch 
representative subsatiple from the batch at each stage. 

The basis for the r&i$ons proposed are the criteria established in the relevant ,. 
applicable consensus standards (IS0 395Xt.989, “Sampling procedures and 
charts for inspection by variables for percent nonconforming,” and its American 
counterpart, ANSI 2 1.9-1993, “Sampling Procedures and Tables for Inspection by 
Variables for Percent Nonconforming”) because these,are recognized minimum 
consensus statistical qutiliity control standards that are suitable for demonstrating 
compliance with the clear explicit requirements set forth in 21 CFI? 211.165(d), 
“Acceptance criteria for the sampling and testing conducted by the quality control unit shall be 
adequate to assure that batches of drug products meet each appropriate specification and appropriate 
statistical quality control criteria as a condition for their approval and release. The statistical quality 

>- ‘” / control criteria shall include appropriate acceptaqce levels and/or appropriate rejection levels.” 
_., ,‘, Moreover, the least test-inten.$iv& “c&@s,‘~ ~.of. the .‘fcases” outjined in these 

. ,,standards that can validly be uSed ,are ftie approp.kiate “process variability 
I unknown” cases. 

This is the scientifically sound limiting sii$atian because the drug products that 
are covered by this guidance are ma.de,fro’m components whose key physical 
properties are either uncontrolled (the usual situation for one or more of the key 
physical properties for almost all components) or J-I& rigorously controlled to a 
level that the permitted variability has been demonstrated to have no effect on 
variability in the active content (the situation that exists in all the cases of which 
this commenter is aware). [Note: Even in situations where. the process is adaptive, the 
key properties that can affect the process output need to be at least adequately 
characterized. In most cases, today’s manufacturers neither adequately characterize nor 
control key physical properties that are known to affect final blend, in-process core and 
drug product uniformity with respect to not only active content but also the critical factor 
of active availability (as measured by Dissolution or Drug Release).] 

Finally, one of the precepts introduced in FDAMA (the 1997 Food and Drug 
Administration Modernization Act) when addressing medical devices was the 
recognition of applicable national and international standards where such are 
appropriate. 

This commenter understands that it would be in the best interests of public 
health and public health safety if the Agency were to do likewise when it comes to 
the scientifically sound inspection of drug product samples. 

Based on the preceding, the text should be revised to read as follows: 
“These routine manufacturing batch-testing methods are the Standard Criteria 
Method (SCM) and the Marginal Criteria Method (MCM). In both methods, the 
samples sampled shouEd consist of at least that number of randomly 
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distributed, batch representative dosage units required to satisfy the testing 
(21 CFR 211.165(d)) and sample retention criteria (21 CFR 211.170(b)) 
established in the CGMP regulations. In general, this mean that the sample 
should consist of not less than three times the number of finished dosage units 
required to perform all of the CGMP-mandated testing plus the number needed 
to conduct any and all finished dosage unit examinations required by the 
manufacturer. 

,’ 
~,’ 

/ 

The first method, SC’, consists of three stages, each with the accept/reject s 
criteria appropriately derived from the criteria set forth in the recognized 
consensus sta’ndards, “I’S0 3951” and “ANWASQC Z 1.9," for the “process 
variability unknown, standard deviation” case 16* for batches larger than 
150,000 dosage units 16B. The second stage provides for the testing of a 
reduced number of samples as compared to the numbers required for the first 
and third stages.. In each case, this guidance recommends testing an s 
appropriate number of batch-representative samples and using the results from ’ 
both each test group and the aggregate samples tested to evaluate the batch’s 
conformance to each stage’s criteria. The second method, MCM, tests a large 
number of samples and uses accept/reject criteria that are different from the 
criteria established in the SCM. i’ 

j 
16* Because the current state of the pharmaceutical industry is such that the critical 

physical properties of the components arenot. rigorously, controlled, there can be 
no expected process variabiljty. This ip the case simply because there is no valid 
way to define the process when the .inputs are allowed to vary in unknown ways 
without any effective means for the-process controls and steps to adapt to the 
unknown variations and unknovqn:variation interactions. Until such time as that 
changes, the manufacture of dosage fort-& that can be affected by these variations, 
especially the tablet and solids in capsules dosage forms that this guidance 
addresses must use a scientifically sound model that is based on the ‘process 
variability unknown’ reality. 

16BSince most of today’s routine production tablet and dry-filled capsule batches 
produce more than 150,000 dosage units, this is the sample testing level that 
should be selected for r,outine testing. 

If the batch-representative results meet the USP’s lifetime criteria but fail to 
conform to the SCMcriteria, we recommend testing additional samples and 
using the criteria in the IMCMto assess whether or not the batch is acceptable 
for release with respect to the uniformity of its active content. Both verification 
methods and the procedures for switching from one to the other are detailed 
below and in the flow chart in Attachment 2.” 

This reviewer leaves it up to the Agency personnel to appropriately revise 
“Attachment 2. ” 

This commenter recommends deleting Lines 333 through 371 as shown, and 
replacing it with a) the text that follows the justification for deleting the Draft text 
or b) some similarly scientificallysoundand appropriate method that can determine 
the acceptability (or lack thereof) of the batch. 
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Justification for the Deletion 

The preceding section is not based on the applicable sound statistical 
science and it does not meet the statistical quality control criteria established 
in 21 CFR 211.165(d). 

This is the situation because: 
1. The sampling plan does not collect enough samples to meet the inherent 

sample-size sufficiency component of the requirement that the sample be 
batch representative. 

2. The correction of the results for unit weight is noJ scientifically sound 
because 
a. Especially in the case of sugar-coated and mu’ltiply film-coated and 

waxed tablets and finished capsules that are difficult to weigh, empty, 
and reweigh the “shell” to determine the weight of fill (post-fill banded 
and gel-coated capsules), the weight variability observed is not provably 
attributable to the variation in the weight, and 
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b. In general, it introduces an unwarranted artifkial bias into the final 
results. 

3. Even at the 30-unit.level, the results found can only be extrapolated to 
the batch at a confidence level that is less than 20 %. 

4. The proposed method fails to address the issues of: a) the “built in 
quality” with respect to the critical physical properties of the components 
used or b) the continuity of production (idea//y, dedicated equipment and 
processing or, /ess @e&/y, long runs the produce multiple (10:s or 100’s) 
lots of a single drug:product at a steady rate). [Note: In general the only the 
SCM, StageZand lMCMprocedures can validly be used for short runs. Moreover, 
when the tablet or hard-gelatin solid.fiil capsule manufacturer fails to adequately 
control the key physical properties of the components used to manufacture the 
“final blends” and formed dosage units, the MCIMprocedure is the only procedure 
that validly be used even when the initial validation batches happen to give results 
for the initial validation batches’ final blend samples and formed dosage units 
that are readily passing.] 

5. The acceptance criteria fail to properly consider, much less address, more 
than one possible ‘batch failing’ situation including, but not limited, to: 
a. Valid content test result values may be found that are out,side of the 

USP’s post-release expectation that all content values must be inside of . 

the range from 335 y0 to 115 %” of the target level, _,; ,. ,’ , 
b. Valid content ‘values may be found that are outside of the USP’s lifetime,.! ,, ’ ,( 1 I<: ; 

acceptance range~of“‘15’~0’to 125 %” of the target level, ,;y cj_ ‘I,,- l,>, ,> ,*- 
c. A mean for’the”samples tested that is not close enough to the target 1 ‘,t ‘: !:‘: ‘- 

mean to supportthe release of the batch. t ;,7 . : 
6. The sampling planand the result acceptance criteria for the finished drug : 1,:j-i.. .::.: 

product units do not comply with the statistical quality control mandates, + 1 -“p,* 
including scientifically sound, “appropriate acceptance levels and/or appropriate 
rejection levels” set forth in 21 CFR 211.165(d). 

Moreover, as written, some of the statements in this section are blatantly at 
odds with not only CGMP and sound science, but also with common sense. 

How can anyone believe that the active content test results from as few as 
10 units in batches of, hundreds of thousands or millions of units can 
confidently predict that uniformity of the blend and the final drug product batch 
not only with respect to the measured active content but also with respect to 
the other critical batch ‘post-release requirements established by the USP 
including, but not limited to, active availability (as measured by Dissolution and 
Drug Release), impurity level, and water content. 

Factually, even if the $0 units tested are somehow &at& representative, 
one can only be less than 20 y0 confident that those values reflect the 
distribution of the active content in the batch of dosage units. 

Moreover, with respect to the untested variable factors that are required to 
meet other uniformity criteria, one can have little, “-K 20 %,” (unless there is 
proof of some absolute correlation between active content and the unmeasured 
variable) or close to “zero” (when the variables [e.g., water content] are not 
correlated with the active level) confidence in the uniformity of the batch with 
respect to variables other than active content. 
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For example, the Draft falsely asserts, “If your results pass these criteria, the 
adequacy of mix and uniformity of content for the batch are adequate and you can use stage 1 
of SCM for the next batch.” [Note: At the 95 % confidence level, the calculated RSD is 
an approximately 25 y0 uncertain estimate of the batch RSD for sets 30 representative 
units and a 45 y0 uncertain estimate of the batch RSD for sets of 10 representative 
units. For the lo-unit case, this means that a ‘passing RSD: of “5.0%” can easily be 
found for batches that have a true batch RSD larger than 7.2 % and, for the 30.unit 
case, the true batch RSD can be larger than 6.2 %.I 

The preceding underscores the non-validity of the RSD acceptance criteria 
set for the sample results and the lack of any supportable science for setting 
sample-based acceptance criteria, for whatever reason, that are the same for 
different numbers of samples. [Note: in contrast, the United States Pharmacopeia 
(USP) seems to have gotten it about right for their grab-sample-based any-article-in- 
commerce sample-basedacceptance criteria. They properly specified a limit (range) for 
the individual units (somet.hing that this Draft fails to do) that was narrower (85 % to 
115 %) and set a smaller RSD (6.0 [with an upper uncertainty limit of about 91) for 
sets of 10 than the corresponding limit (75 y0 to 125 %) and RSD (7.8 with an upper 
uncertainty limit of about 10) for sets of 30 units. In contrast, the Draft’s obviously 
sample-based acceptance criteria: a) fail to set any limits on the individual result 
values and b) improperly:sets the same RSD for the lo-unit and the 30.unit sample 
results.] 

The CGMP regulat@is clearly and plainly require scientifically sound: and * ‘. _ i’ s;.’ 
appropriate ;.,ba.tch-based acceptance criteria - not the samp:le-based I:~(; ,-“:.‘,:j, 1 
acceptance criteria-set’fp;th,I?,‘this ,Draft. I ” _:-: ,, . : ,(’ : ‘, , * % 

Based on all-df:,the p’reced’jng,,,this commenter suggests an alternativeis : :’ z?:., 
needed that,;‘at a mrni’mum’: ? : 1 .; 

a. Tests ba~ch-represent~tiv~. samples sets having sizes appropriate to’):. J 
today’s state of control over the inputs and processes that affect the, 
uniformity of the drug product, 

b. Ensures that the batch has the mean strength that it purports or is 
represented to have 

C. Does ensure that the process produces drug-product dosage units that are 
evaluated in a manner that complies with 21 CFR 211.165(d), and 

d. Utilizes “ANWASQC 2 1.9,” a recognized applicable consensus American 
National Standard that is equivalent to the recognized international 
standard (‘IS0 3951:1989’) as the basis for the sampling, testing, and 
result evaluation plan proposed for representative dosage units sampled 
and tested at any stage. “ANWASQC 21.9” can validly be, and has been 
used, to derive statistical quality control acceptance specifications 
appropriate to the batch that comply with the clear mandates for such set 
forth in the drug product CGMP regulations at 21 CFR 211.165(d). 

The commenter’s detailed alternative is as follows: 

“A. A Standard Criteria Method (SCM That ONLY Addresses Active Uniformity 

We recommend using the SCMverification method for assessing batch active 
content uniformity when the following conditions have been met: 
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l The initial procesq validation studies have determined that the initial 
batches meet the criteria established for the readily passing case. 

l The mean, mode and median values for all initial full-scale validation 
batches and all previous batches have demonstrated that it is valid to 
treat the distribution of the active content values in the ‘final blend’ and 
‘dosage units’ as being normally distributed about the observed mean for 
each batch. [Note: for this to be the case, mean, N mode, = median, for n 
2 200 for the initial ‘validation batches and the first ten (10) batches in the 
previous and current campaigns, and, for all other batches, n 2 75.1 

e You have establish&d (proven): 
a. You have suitable: 

i. Direct controls on the key physical properties of each and every 
component’that you use in the formulatiQn of the “final blend” 
from which you form the dosage units 

or 
ii. (hdirect controfs) Established granulation steps that adeauatelv 

mitigate the variability in the physical properties of components 
used to manufacture the “final blend” used to manufacture the 
formed dosage units, 

,?nd ..I,:! ’ _’ 
_ .* b. These contro’ls are adequate to control the variability?0 a6 extetit!~~L:l~; I, :, ,; 

. that enslrres’$h:e “final .blends” produced are adequately:uniform. !.:,,.T: -- ‘. I~ 
[No~e:&lBnufadt,iir.ers and the Agency often talk the talk of ‘building q&Gty~~ 
itito ttieir produd&:“ Unless the manufacturer builds in appropriately na.rro’w ’ ; 

r:,, 
* 

control ‘limits on the physical properties of the components used and/or 1; 
granulates’ the comp‘ijnent materials appropriately to overcome physicals*’ 
property incompati,bilities, then not only are they not only are they not walking 
the walk of ‘building quality into their products’ but also, more importantly, 
the findings from the previous cases cannot properly be used to predict the 
probable uniformity of the next batch produced. In spite of the preceding 
realities, this commenter continues to hear manufacturers openly stating that 
they cannot control the physical properties of their component, they must take 
whatever their suppliers supply. Does anyone doubt that such positions do 
not build quality into dry-solids-based dosage forms?] 

e The production must be either in dedicated systems with strong 
preventive maintenance programs or the production campaigns must 
have long runs (>> 10 batches) with strong preventive maintenance 
programs, and the blending equipment must be free from patterned wear 
that may adversely affect the blending of the components. [Note: The SCM 
approach cannot be validly applied to mixers (like, of example, non-rotating shell 
blenders) that are subject to non-uniform wear that introduces ever-changing 
wear patterns into the blender. Nor is this approach viable in “short run 
systems” or systems whose blending patterns are not controlled.] 

e Production must be at a ‘steady’ rate, and at least the 10 previous 
batches must have met the ‘SCM acceptance criteria. 
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l The testing on the previous batch demonstrated that the previous batch 
met the SCMmethod-selection and batch-acceptance criteria. [Note: Use 
SCM, Stage 0 Examination when, overall, the previous batch was tested by and 
met ,all of the ‘SCM, Stage Clcriteria; use SCM, Stage 1 Examination when, on 
initial testing, the previous batch met all of the ‘SCM, Stage I’ criteria; and use 
SCM, StageZExaminationin all other instances: a) wh,ere, overall, the previous 
batch was required to be tested to meet and met ail of the ‘SCM, Stage 2 
criteria, b) where you are starting up a new campaign (non-‘steady state’ batch 
production), or c) where: i) the results from the five previous consecutive MCM 
batches meet the ‘SCM, Stage 2’ criteria, ii) the controls on the physical 
properties of the components used are sufficient to support the switch from 
MCMto SCM, Stage 2, and iii) quality management elects to switch from MCM 
to SCM, Stage 2 Examination.] 

* The CGMP-compliant, batch-representative in-process blend (or, if safety 
or other considerations have led the Agency to authorize batch- 
representative form,ed dosage-unit testing in lieu of blend testing) met the 
scientifically sound, in-process, batch, content-uniformity, acceptance 
criteria established for this drug product blend. 

In cases where: a) the authorized in-process test for active content is tablet 
cores or capsule fill in lieu of blend testing, b) it has been established:that none j 

’ ,, _’ 
of fhe.post-dosage-forming steps change the active content in the dosageun/ts, _I ‘, : .! 

‘.c) not+&s’than ‘ZOO batch-representative cores were tested, and d)the~‘reWIts I : .: ’ : 
. ,. 

. I fr,om tt$testing of the 200 batch-representative cores’ met their dcceptance , .‘: ‘. I_ 
criterja,, you can use:.fhe Stage 0 Evahation option to evaluate both. the 

“:; 
:’ 

u,nifo,rmity of the ‘final blend’ with respect the active content :as.-twell. as ‘-1 
’ “‘uniformity of-the active content for the ‘freshly formed’ dosageunits;: ’ j’ rt, ,,, “I 

In cases where the process development studies have shown that none of the 
post.dosage forming steps have any significant adverse impact on the 
variability of the active content, the manufacturer can dynamically sample a 
batch representative sample and appropriately test a suitably sized batch- 
representative subsample from the in-process dosage-forming step. If you can 
validly use the Stage 2 Evaluationoption, can validly use the Sampling Choice A 
alternative, and have elected to use this alternative, proceed to Stage 1 
Evaluation, Sampling Choice A; otherwise (elected sampling at a later point or 
mandated sampling at a later point), proceed to Stage 1 Evahat&, Sampling 
Choice B. [Note: Even if you can validly collect the sample at a later post processing 
point where, the time-related dosage-unit forming effects, if any, have been only 
partially randomized because of the mixing that occurs in the subsequent processing 
steps, this guidance only discusses two options (the in-process dynamic sampling and 
the completely randomized options). This choice was made to minimize the 
complexity of the guidance. Should you choose to sample at some step where the 
dosage units are only partially randomized, you will need to devise and justify a 
sampling plan that is appropriate to your sampling point.] 

In all other cases, the samples to be tested should be taken at random from 
the batch-representative finished drug-product ‘Attribute Evaluation and 
Reserve’ sample collected from the output of the last processing step that the 
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drug-product units unde;rgo prior to their being packaged for distribution. In 
such cases, you should’proceed to Stage I Evahation, Sampling Choice i3. 
[Note: Typically, at this poi:nt the intermediate processing steps have randomized the 
units to the extent that any sample ‘of sufficient size’ selected from the batch can 
validly be considered to be representative of the batch. Moreover, provided that 
sample in its aggregate initially contains sufficient sample for twice the number 
needed for all attribute examinations, it should also contain sufficient samples for all 
variable tests and the sample units required for the ‘Reserve,’ if any, (21 CFR 
211.170(b)). In general, such an aggregate sample should initially contain more than 
three times the number of samples required to do all variable.testing for SCM, Stage2 
Evaluation. ] 

When it is valid to use SCM, the manufacturer should start up using the Stage 
ZEva/uation(see Note) option until, for at least 10 consecutive ‘SCM, Stage2 
Eva/uatim’ batches in any production campaign or “run,” the batches meet the 
following criteria: 
a. &J valid relative active-content resu.lts have met the ‘SCM, Stage 2 

acceptance criteria, 
b. u valid relative active content test result values are in the range ‘85.0 % to 

115. %’ of the target level, 
,. c. The relative content mean for each batch is not less than.99.o;% and not 

...‘- _ .” ^. more than 101.5 y0 of the validated target level, 
‘/ ), ,;, r.d:. The mean, mode and median relative content ,values*are ,appro%imately 

:,*. ,,.’ ; ,. 1, equal (to within some small (C 3 %) relative percent) [anormal sfistribution 
. a, test] to each other, and 

., : ,. ,1 e. ! The mean of the relative mean values for this and the previous,9. batches is 
- nof less than 99.5 y0 and not more than 100.7 y0 of the target value. [a 

“running average”]. 
[Note: The SCM, Stage Oontion is a special case of the SCIVI, Stage 2 case that can be 
used in instances where, for valid personnel safety reasons, the manufacturer is 
justified in (and the Agency has accepted the manufacturer’s) using the freshly formed 
dosage units both to: 
a. Establish ex-post-facto the uniformity of the blend by ‘weight correcting’ the 

relative content values to approximate the uniformity of the blend that went into 
their manufacture, and 

b. Use the uncorrected content result values to establish the batch uniformity at the 
‘formed dosage units’ stage. 

Because the preceding is uses a single set of measured content result values for the 
formed units in lieu of establishing the uniformity of the blend before initiating the 
dosage-unit forming phase of the drug-product manufacturing process, the minimum 
number of representative samples must be the number required for the ‘normal 
inspection, batchvariability-unknown case.’ Lacking any knowledge of the uniformity 
of the ‘final blend,’ you cannot validly presume that the current ‘final blend’ meets the 
prior uniformity criteria established by the previous batches. This is the only time 
when the weight corrected data should be used for making a decision. For all other 
situations, it is not a valid to use the weight-corrected resutts to ascertain’whether or 
not the in-process dosage units meet their pre-established acceptance criteria. This is 
the case because making such corrections obscures what can be and, in many cases, 
is the significant variability in the amount of active in the dosage unit because of the 
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variability in its core weight (for tablets) or its fill weight (far capsules). Factually, a 
batch is not in control when the dosage unit active levels range from 70 % to 140 % 
of the target level even if their weight-corrected values are in the range from 95 y0 to 
105 % of the target.] 

When the preceding conditions (‘a.’ through ‘e.‘) are aJ met, you may validly 
switch to the SCM, Sfage 1 Eua/uatiu/~ option and use it as long as: 
1. Production of the batches proceeds at a ‘steady’ rate and 
2. There are no failures of any batch to meet any of its ‘SCM, Stage 1’ 

acceptance criteria. 

Based on the preceding, the SCM inspection plans and their acceptance 
criteria are as follows: 

1. Stage 0 Evaluation 

Using the dynamically sampled relative active content results found for the in- 
process freshly formed dosage units and American National Standard, 
‘ANSVASQC 21.9-1993,’ follow that standard‘s applicable instructions, 
examples and tables (pages 37 through 52) in conjunction with the firms pre- 
established Acceptable Quality Level (AQL) for the allowable percentage of units 
outside of the expectation range to determine whether or not the batch is 
acceptable. [Note: Because the USP’s “any thirty” limit is an aggregateof not more 

,_, : than 3.333333 y0 (1 in 30) outside of the range 85 % to 115 ,%,‘the maxi,mum,tabulated 
; i.r- AQL that can be permitted’for a tablet product i,s, 1.5 % (corresponding to,an M200 of > I ‘2.86 %). Typically, the results of the process developmen~f and ‘initial, process 

validation studies can be used to select the appropriate value for a tablet.or capsule 
,. ” drug product. Given the higher variabilities inherent in the filling of capsules than in 

j the forming of tablets in the 1970’s when the USP established these,uniformity 
criteria, the USP waffled by stating that no more than “1 or 2 in 30” can be outside of 
“85 % to 115 %.‘I Even though today’s equipment has reduced the limiting 
uncertainties in both the forming of tablets and the filling of capsules, the USP has not 
changed its expectations. In most cases a firm can justify’ using the “1.5 %” AQL 
although quality-based manufacturers routinely produce drug products having an AQL 
of 0.65 or less. “Six sigma” producers should easily be able to establish and support 
an AQL of 0.1 (corresponding to an fvl20e of 0.294 %). Because of the CGMP batch 
target conformity requirement set forth in 21 CFR 211.101(a) (‘The batch shall be 
formulated with the intent to provide not less than IO0 percent of the labeled or established amount of active 
ingredient’), it is often the case that the firm may be justified in setting a larger upper- 
limit AQL and a smaller lower AQL because the manufacturer has elected to add a 
justified slight overage to: a) ensure that 21 CFR 211.101(a) is met and b) reduce the 
number of units that must be composited (either physically or, where possible, by 
averaging the content data to determine the batch’s mean content level is not less 
than the nominal ‘overageless minimum target level. The procedure in this guidance 
will presume: a) different AQL values for the upper and lower limits and b)the AQL for 
the upper limit (AQLu) is not less than the AQL for the lower limit (AQLI).] 

When it is appropriate to use this option and you elect to use it, you should 
proceed as follows: 
1. Weight correct the results found for the “freshly formed” dosage units in the 

in-process dosage forming step, and check to see that the weight-corrected 
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meet the batch acceptance criteria established for the in-process “final 
blend” (see “Section V”) and, when they do, proceed to Step 2; else 
proceed to Step 12. 

2. Write down the pre-determined AQLu and AQLL values (for example, 1 .O and 
0.65). 

3. Using Tab/e B3(on page 41 of the standard), look up [by reading down 
from the ‘(normal inspection)’ header] and write down the ‘M200’ values that 
correspond to the AQL levels justified for the process (for the example, 
Mu.zoO is ‘2.04’ y0 and ML,200 is ‘1.42’ %). 

4. Using the “as is” relative content results, compute and/or write down from 
the previous in-process studies, the relative mean (&cc %) and the relative 
standard deviation (RSDzoO %). 

5. If the relative mean is less than 99 %, the batch fails the batch’s mean 
acceptance criterion.and you should proceed to Step 11; otherwise proceed 
to Step 6. 

6. Compute the following relative quality indices: 
a. Qu = [ 115 % - (%o~ %)]/(RSD200 %) 
b. QL = [(Z2i,0 %) - 85%]/(RSDzw, %) 

7. Look up in Tab/e B-Sthe estimated batch percentage above U (pu) and the 

., estimated batch percentage-below L (pJand compute p by adding pu and 
PL) 

;~ _. . 

8. Compare pu with Mu, pi with ML,‘and p with thehigher off&, orjML. [Note: 
Given that the manufacturer must strive to comply with kLWR.211.~~l(a), AQL” 
should almost always be higher than’ dr’, at the’least, not less thak~ AQLL. Hence, p 
should almost always be compared to Mu.] 

‘9. The batch is acceptable if each ‘p’ value is less than the ‘M’ value to which 
it is compared. 

10. If the batch is acceptable, appropriately note that the active content met its 
AQL acceptance criteria in your records and then proceed with the 
evaluation of the next variable factor (typically, Dissolution or Drug Release) 
that needs to be evaluated for the batch’s acceptability; otherwise proceed 
to Step 11. 

11. Report the problem to the proper quality manager and with this official’s 
assistance, initiate the appropriate investigation, and, If the statistical 
quality results, though outside of the statistical qua.lity criteria, the mean 
and/or the standard deviation, indicate that testing additional samples may 
find the batch to be acceptable and the investigation indicates that 
additional testing is warranted, you should set the Examination method to 
‘SCM, Stage 2 and proceed to the Stage 2 Evahation section. 

12. If the specific relative content results fail to meet their valid ‘final blend’ 
acceptance criteria bnd, after a thorough investigation, quality-unit 
management decides’ that, in spite of this failure, the processing of the 
batch should continue and the results of the evaluation of the drug product 
be used to determine the acceptability of the batch, then set the 
Examination method to ‘IWCIW and proceed to the MCMsection. 
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2. Stage I Evaluation 

Sampling Choice A: Dynamic Sampling As The Dosage Units Are Formed 
When it is valid to use this option, we recommend that you proceed as follows: 
1. Choose a ‘routine production’ sampling point plan that calls for taking a 

start sample, an end sample, and not less than some appropriate odd 
number of approximately evenly spaced intervals during-routine-production 
sample points as well as provides for an additional ‘restart’ sampling point 
each time there is an interruption in the routine production. [Note: The 
number of intervals should be inversely proportional to the uniformity of the blend. 
In general, that number should be not less than three (3). For the examples 
shown, that number will be nine (9) a number for blends that are moderately 
uniform across the batch. The reason for using an odd number is to ensure that 
the routine sets include’s mid-point set. If any are collected, each “restart” sample 
should be treated as a ‘special condition” sample and appropriately ‘“positioned” I 
between the preceding and the subsequent routine sampling point.] 

2. At each sampling point, into a separate suitable pre-labeled container 
collect in sequence not less than four (4) times the number of dosage units 
as there are active dosage-forming stations in the production equipment. 
Collect each in an appropriate pre-labeled intermediate storage container. 
[Note: To ensure that adequate samples are collected for ail tests and 
examinations, includingphysical’examinations, collect not.less than 1600 to 2500 
samples in all (typically, less than i-y0 of today’s minimum full-scale production 
batch). ideally, the sk-npfes‘ collected ‘are-,first used. for the non-destructive 
physical attribute exam’inations (which atypically require the visual examination of 
800 or 1250 dosage units {‘ANWASQ-2’1.4’)) and t-hen returned to their original 
labeled intermediate-storage containers for use in the requisite variables testing 
program.] 

3. After all of the requisite samples have been collected, conduct the requisite 
physical examinations and proceed to Step 4, 

4. If the requisite physical examinations show that the samples collected meet 
the drug product batch’s pre-set “physical properties” acceptance criteria, 
proceed to Step 5; otherwise, proceed as directed by the appropriate 
quality unit management person with executive authority [9 Physical 
Properties Failure] 

5. From each intermediate-storage container, select twenty (20) units at 
random and place then in a suitable pre-labeled test-sample container that 
contains a separate compartment for each dosage unit and has a lid so 
that, after the units are selected, the sample container can be sealed, and, 
after the twentieth unit is selected, close the container. When the requisite 
test samples have been collected from all the intermediate containers, 
proceed to the InMalt Testing Decision section. 

Sampling Choice B: Static Sampling After The Finished Dosage Units Have Been 
Completely intermingled 

When it is appropriate to use this option, we recommend that you proceed as 
follows: 
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1. If all the finished dosage units are in a single bulk-storage container proceed 
to Step 2; if they are in two to five (5) bulk-storage containers, proceed to 
Step 3; otherwise, proceed to Step 4. 

2. Have the units transferred from that bulk container into another bulk 
container. During the transfer process, at not less than 10 random intervals 
across the transfer, collect not less than 180 randomly selected units for 
from each interval during the transfer of the batch (not less than 1800 units 
in all). When the requisite sample has been collected, proceed to Step 5. 

3. Prepare a set of appropriately numbered and labeled intermediatestorage 
sample containers (one for each bulk container). Then, in sequence, 
randomly select 2Oq units from each bulk container and place it in its 
intermediate storage containers. Repeat the container sampling sequence 
until at least 1800 samples have been selected. When the sampling has 
been completed, proceed to Step 5. ,/ ‘. 

4. Prepare a set of appropriately numbered and labeled intermediate-storage 
sample containers (one for each butk container) divide 2000 by the number 
of containers and round the result up to the near higher integer value. At 
random, collect that integer number of finished dosage units from each bulk 
container taking care to maintain then container link between the 
intermediate sample,and the bulk container from which it was taken. When 
the sampling ,has been ‘completed, proceed to Step.5. 

5. After all of the requisite samples. have been collected:, conduct the requisite 
physical examinations andproeeed’to’Step 6. 

6. If the requisite physida’l examintitions show that the samples collected meet 
the drug product ba&h~s’pr&et “physical properties” acceptance criteria, 
proceed to Step 7; otherwise; proceed as directed by the appropriate 
quality unit management person with executive authority [3 Physical 
Properties Failure] 

7. Divide 200 by the number of intermediate-storage samples generated by the 
preceding steps. Round that number up to the nearest whole integer. 
Randomly collect that integer number of dosage units from each 
intermediate-storage sample container and, as the dosage units are being 
collected place the sampled dosage units into a properly numbered and 
labeled test-sample storage container. When the requisite subsample set 
has been collected proceed to the /nifia/ 7eM.g Decision section. 

lniiial Testing Decision 

We recommend that you proceed as follows: 
1. If you have arrived at this point from Sampling Choice A, proceed with the 

test-sample containers to Step 2; if you have arrived here from Samphg 
Choice B, proceed with the test-sample containers to Step 5. 

2. Sequentially, open a given test-sample container, remove, weigh, record the 
weight, and return each test dosage unit in a manner that preserves the link 
between the dosage unit’s weight and the dosage unit weighed. When the 
20fh unit has been returned to the opened test-sample container, close that 
test-sample container. Proceed to St&p 3. 

41 



Formal Review of Guidance for Industry’: Powder Blends and Finished Dosage 
Units - Stratified In-Process Dosage Unit Sampling and Assessment 

3. Repeat Step 2 until the weights of all of the dosage units in the test-sample 
containers have been measured and recorded and proceed to Step 4. 

4. Then, verify that the weights of the dosage units meet the batch’s pre-set 
“weight uniformity” criteria. When they do, proceed to Step 7; otherwise, 
proceed as directed by the appropriate quality unit management person 
with executive authority (+ Weight Uniformity Failure). 

5. Weigh 200 units, chosen at random, from the sample containers, 
appropriately distribute them into a set of ten (10) labeled test-sample 
containers, and proceed to Step 6. 

6. If the weights obta’ined meet the pre-determined weight range, weight 
average, and distribution criteria, proceed to Step 7, otherwise, proceed as 
directed by the appropriate quality unit management person with executive 
authority [* Weight Uniformity Failure]. 

7! If the previous batch met the acceptance criteria for a Stage 1 Emamritatlbn, 
proceed to Step 8; otherwise proceed to Stage 2 Examination. ‘” 

8. From the sample-test containers select a 75unit batch representative 
sample as follows: 
a. Divide 75 by the number of test-sample containers, round the result to 

the next lower integer, and, use that as your test-container-basis 
sampling. num:ber. [Note: ,For example, when dynamic sampling is used for an -.,.- 
uneventful routine production batch and.your “routine batch” sampling interval- ,: ‘;;+:,-, 
plan is “Start,‘j.~-,intervaf samples, and “End,” you will have 11 containers., ,’ 3 1. : ;’ 
Since 75,/,11 is,6,4@3~1,.youc ,basis sampling number is 6.1 ._I .; j r:,., i,^ 

b. Appropri,ately,remove,‘and track your,basis number of units from each : 1 ‘- ; ,.:Y 
test-contai,her’+id~properly transfer each into a suitable, appropriately ,‘i,’ -<;!,:,>,- 
labeled, sample-preparationcontainer [Note: In the example, in doing this -: “J, :‘I 
you will collect 66 dosage units 6 each in 11 trays. Th,is will leave you needing 
to collect 9 additional units in a 12th tray.] 

c. Then, if necessary, randomly select one unit from one of a pre- 
determined reduced subset of the test-sample containers, and 
appropriately transfer that unit into a suitable, appropriately labeled, 
sample-preparation container. [Note: In the example case, you might elect 
to sample the additional unit needed from each of the 9 intermediate point 
test-sample containers.] 

d. Repeat Step c until a total of 75 units have been properly transferred 
into your suitable sample-preparation containers. [Note: In the 
dynamically sampled case, you will need to use a set of suitable, point-labeled 
preparation-sample trays that maintain the links between the point, the unit 
and the unit’s weight. In all other cases, you need only use at most one 
‘intermediate-unit-collectioncontainer (IUCC),‘-labeled preparation-sample 
container more than the original number of IUCCs.] 

e. When the requisite 75unit sample has been properly collected, proceed 
to Step 9. 

9. Taking into account the stability of the sample preparations, the processing 
capability of the laboratory, the maximum test-unit groupings that can be 
handled, and the laboratory’s SOPS, select an appropriate preparation work- 
up plan to use for preparing and analyzing the 75 units. After selecting the 
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proper work up plan, proceed to Step 10. [Note: If the sample preparations 
have limited stability, it may be necessary to use a ‘sequential sample 
prep/test/evaluate/decide’ plan. If the sample preparation solutions are 
moderately stable, a ‘groups of five’ plan may be appropriate. If the sample 
preparation solutions are very stable, then a ‘groups of 15’ or a ‘groups of 25’ plan 
may be appropriate. Generally, the design, staffing and/or operation of most labs 
do not permit groups larger than about 25 to be prepared at about the same time.] 

10. Verify that the preparationsample containers or trays that contain the base 
number of units are sequentially numbered and that the next higher number 

, has been assigned to the container that contains the ‘make up’ units. When 
you have finished, proceed to Step 11. [Note: When, for example, the number 
of IUCCs is six (6) and the number of sampleepreparation containers is therefore 
seven (7) (with six containing 12 units each and the seventh containing 3 units), 
you should have assigned the number tags ‘1’ through ‘6’ to the six containing 12 

: / . . each and the tag ‘7’ to ‘the last container.] 
11. Using the ‘test grouping’ plan selected in Step 10, proceed to select and 

work up the test samples in the first group using the assigned random 
numbers to populate each group derived from the weight/unit linked 
dynamically sampled units and the container numbers to populate each 
group derived from statically sampled units. If you need assistance in 
deciding how to’Yacco’mplish, you may use the guidance provided in the. _ ;I( .‘:?’ I 
*following note:, [Ir;(@: For example; when you are evaluating a dynamically., -’ :“,, ‘T+. i, 
sampled--batch Bri$‘the ‘prepa’ration plan specifies groups of fifteen (15) ,you “1 :‘-?, ‘: 
could start by randdml~ selecting one (1) dosage unit from each of the 1’2 trays ’ ’ .‘: “‘T-,* 
(one from trays ‘1’ through ‘11~’ and then trays ‘1’ through ‘3’)for the first group of -’ ‘. ’ 

. 15, folIdwed:by one, from trays ‘4’ through ‘12’ and one from trays ‘1’ though ‘6Ti, :‘ ’ 
for the second.group of 15, followed by one from trays ‘7’ through ‘12’ and one, ,.’ - 
from trays ‘1’ through ‘9’ for the third group of fifteen, followed by one from trays 
‘10’ through ‘12’ and the trays ‘1’ through ‘12’ for the fourth group of 15, and 
finish by working up by the 11 remaining units in trays ‘1’ trough ‘11’ and the 4 
units remaining in tray ‘12’ for the fifth group. When you are evaluating a 
statically sampled batch, like the one discussed in Step 9 (six original basis set 
preparation containers and a 7th container to hold the three additional units to 
make the total 75) and the preparation set size is 15, for the first set, ‘Set 1,’ 
select any 2 from each of containers ‘1’ through ‘6’ to get 12 and then one from 
the odd containers (‘1, ’ ‘3’ and ‘5’) to get the 15 needed. For the second set, ‘Set 
2,’ select 2 from each of the containers ‘1’ through ‘6’ and then one from the even 
containers (‘2, ’ ‘4’ and ‘6’) to get the second set. Repeat the preceding test- 
sample selection plan for Sets ‘3’ and ‘4.’ For the last set, Set ‘5,’ select 2 from 
each of the containers ‘1’ through ‘6’ and use the three (3) in container ‘7’ to 
complete the 15.1 

12. Test each group prepared and evaluate the results obtained as follows: 
a. Verify that the measurement system was in control (suitable) during the 

entire testing interval. 
b. Verify that the result values obtained are valid. 
c. If all of the results are valid and between 85 % and 115 %, proceed to 

Step 13; otherwise, notify your supervisor and the appropriate quality 
manager of the problem and proceed as the quality unit directs. [Note: If 
the unexpected results are confirmed to be valid and only one value of all of the 

43 



Formal Review of Guidance for Industry*: Powder Blends and Finished Dosage 
Units - Stratified In-Process Dosage Unit SampIikg and Assessment 

values collected is outside of the range from 85 y0 to 115 y0 but still inside the 
range from 75 5 to 125 ‘%, the ‘SCM, Stage I’ testing should be allowed to 
continue until, subject to the OOB conditions stated later in this Note, all 75 
units have been evaluated with the proviso that the other 125 units required to 
satisfy the testing requirements for Stage 2 will need to be appropriately 
evaluated, and the Examination method set to ‘SCM, Stage 2.’ In addition, 
there is no need to evaluate the results against the Stage 1 Evaluation criteria 
because its first criferibn that the SCMresults must meet is “aiJ valid content 
result values mist be within the relative range from “85.0 % to 115. %.” Out- 
of-Bounds (006) Limits On SCM Testing. If the number of valid result values 
outside of the range from 85 y0 to 115 y0 exceeds 3 and you elect to continue 
testing, after completing the testing of the 75 units and finding 6 or fewer OOB 
content results, you will need to switch to MCM, test its number of samples, 
and set the Examination method to ‘MCM.’ When the number of valid OOB 
result values outside of 85 y0 to 115 y0 exceeds 12 or any one is found to be 
outside of 75 5 to 125 %, the batch should be considered a failure and the 
testing terminated.] 

13. When all of the groups have been tested and their results found to be 
acceptable, proceed to Step 15; otherwise proceed to Step 14. 

14. Select and prepare the next group to be tested and ,proceed to Step 12. 
l!.,!,,jf .the licks. (between weight, original location point of production; and. ,., 

result) ha+ been ,pr@erved (the dynamic sampling case) for, the- un’@s,, “$4: \-. 
,.I.. 

,_l._ I., 
,) 5 prpceed td Step. 16; btherwise proceed to Step 17. ‘( J ,A,;‘,; ::“z,<‘;: ; \ > 

&fi..;,~om.pute t,he,wejght$orrected relative result values (the rela&i$e Specjfic,., ‘.\;*.. 
> 

I ::‘. 
active content) and use that discrete-units data, the compalrable .-non- (i’ ., ’ 

‘- ‘/ Idiscrete’ blend data .pbtained when ‘the final blend was tested ,and:athe ‘: 
*-.I 

I,:..* 
appropriate scientifihally sound statistical assessment procedures ,to’ 
estimate the average variability introduced by the blend manipuiation’steps 
between the blend sampling point and the formation of the dosage units, 
and proceed to Step 17. 

17. Using the measured relative results’ data obtained for the 75 units tested, 
evaluate the statistical quality of the batch using ‘AN$I/ASQC 2 1.9’ for the 
‘variability unknown, reduced inspection, 75.representative dosage units’ 
case (‘ANWASQ’C 2 1.9,’ Tab/e 5-4 page 42) as follows: 
a. Write down the pre-established AQLu and AQLL values (for example, 1.0 

and 0.65). 
b. Using Tab/e 5-4(on page 42 of the.standard), look and write down the 

“MT~” values that correspond to the preaestablished AQL levels (for the 
example, Mu.75 is ‘3.17’ y0 and ML,75 is ‘2.27’ %), 

c. Compute the 75-sample relative mean ($XT5 %) and the relative standard 
deviation (RSD75 %). 

d. If the relative mean is less than 98 % proceed td Step 18; otherwise 
proceed to Step e. 

e. Compute the following relative quality indices: 
i. Qu = [I 15 - (j& %)]/(RSDT5 %) 

ii. QL = [(gT5 %) - 85]/{RSDy5 %) 
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f. Using Tab/e B-5, look up the estimated batch percentage above U (pu) 
and the estimated batch percentage below L (pJ and compute p by 
adding pu and pi), 

g. Compare pu with Mu! pL with ML, and p with the higher of Mu or ML. 
[Note: Given that the manufacturer must strive to comply with 21 CFR 
211.101(a), AQLu should almost always be higher than or, at least, not less 
than AQLL. l-ience, p should almost always be compared to Mu.] 

h. The batch is acceptable if each ‘p’ value is less than the ‘M’ value to 
which it is compared. 

i. If the batch is acceptable, appropriately note that the active content met 
its AQL acceptance criteria in your records and then proceed with the 
evaluation of the next variable factor (typically, Dissohiion or Drug 
Rdease) that needs to be evaluated for the batch’s acceptability (3 
EXIT); otherwise proceed to Step 18. 

18. If the statistical quality results, though outside of the statistical quality 
criteria, the mean and/or the standard deviation, indicate that testing 
additional samples may find the batch to be acceptable, set the 
Examination method to Stage 2 Examination and proceed as that section 
directs; otherwise proceed to Step 19. [Note: For the RSD, a comparison of 

,‘:.‘ the observed RSD to the Maximum Standard Deviation (MSD) (computed using the 
j., .: ‘- I, Tabi.e B,-6 and the instructions beneath it) can be used as a guide in this decision ’ _ .> ‘I-1, , I 

_’ maki,ng process. In general, if the observed RSD is less than the MSD, a Stage,2: 8’ ,: ‘, :,. 
._ -: ,’ ,,,,.~va/u$ion should be conducted. When the RSD is greater than. MSD,. but.,@ ), 

,’ _. :: signifrcantly’greater .than MSD, you should set the Examination method .to’the 

I % ‘1 ,@~$naj Crifeiia Njeth,od (KM) and proceed to the MCM section. Simila’rly;. if the ,:, 
‘;. 

” I’-mean is wittii.n the rshge from 96 y0 to 104 y0 of the target, additidn~l testing mdy :: I ~I j -;’ ‘, ‘: 
be warranted especially, given 21 CFR 211.101(a), when the mean is on the high 
side and it or the pu that fails to meet the acceptance criteria established.] 

19. Report the problem to the proper quality manager and with this official’s 
assistance, initiate the appropriate investigation, and, if that investigation 
indicates that additional testing is warranted, you should set the 
Examination method to ‘SC/& Stage 2’ and proceed to the Stage 2 
Evaluation section. 

In general, when the results pass these criteria, you can use the SC.for the 
next batch. If test results fail to meet the Stage 1 criteria, you may be able to 
validly conduct the full-AQL sample testing provided in SfageZand accept the 
batch when it meets the StageZacceptance criteria or you may need to switch 
to the MCNImethod. In ‘the worst cases, a valid result outside of the relative 
range of 75 yO to 125 yO or a significant number of units outside of the relative 
range of 85 yO to 115 %, you should reject the batch and, if possible rework it. 

3. Stage 2 Evaluation 

For this choice, how you proceed depends upon how you arrived at this point in 
the evaluation of the acceptability of a batch for release. In general, there are 
three ways that you can get to this point, (1) the ‘SCM, Stage 0 active-content 
results can meet their batch ‘final blend’ acceptance criteria but, for whatever 
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reason, fail to meet their ‘dosage unit’ acceptance criteria; (2) the previous 
batch was required to be tested using the SCM, StageZ.Eva/uatiorr, and (3) the 
valid results from an initial SCM, Stage 1 EvaIuationfailed to meet the batch 
acceptance criteria but no valid results were outside of the relative range, ‘75 
% to 125 % of the target,’ and not more than a few units were outside of the 
relative range ‘85 % to 115 y0 of the target.‘. [Note: In situations ‘(1)’ and ‘(Z), 
200 batch-representative samples will need to be collected and tested. In ‘(3),’ the 
requisite 200 sample units will have already been collected and up to 75 of them will 
have been tested leaving a:balance of about 125 units to be tested. In. SCM, Stage 1 
Evahation situations where the finding of an excess number of out of specification 
units has terminated the SCM, Stage1 Evahation, a quality-unit decision to authorize 
switching to the SCM, StageZEvahationprocedure will also trigger the testing of the 
balance of the 75 units selected for the SCM, Stage 2 Evahation set before the SCM, 
Stage 2 Evahation is started. Thus, this ‘SCM, Stage 2 Evahation’ entry option only 
needs to address those issues associated with evaluating the remaining 125 units. In 
all cases, where the test goes to completion’, a total of 200 units will be tested and 
their relative content values used to determine whether ornot the batch meets its 
specifications and AQL criteria.] 

With the preceding introduction in mind, you should proceed as follows: 
,I “ , _ j, l5 If the samples needed have already been selected (SCM, StagqP’Euahation 

,’ ,- ‘: ,..“’ ;..,. triggered by a non-conformity to the active content, acceptance criteria- in. 
: i., ,,.,I the SC/& Stage I Evahation), proceed to St&l&; &her-wise :proceedtd’ :;‘Z.:~ . /, ,( ” Step 2. ci I ,s .,.. :..lt- 
,; , :,;2.‘ If you are justified in choosing, and have elected: to @erform;. dynamic ‘- 

I ‘.. 
,. ‘/, 

sampling, ‘proceed to Step 3; otherwise, proceed to,Step~c7. ~ .I ;_ - 

;< ,, 5 ‘3. Choose a “routine production’ sampling point plan that calls for taking a .’ 
start sample, an end sample, and not less than some appropriate odd 
number of approximately evenly spaced intervals dur’ing-routine-production 
sample points as well,as provides for an additional ‘restart’ sampling point 
each time there is an interruption in the routine production. [Note: The 
number of intervals should be inversely proportional to the uniformity of the blend. 
In general, that number should be not less than three (3). For the examples 
shown, that number will be nine (9), a number for blends that are moderately 
uniform across the batch. The reason for using an odd number is to ensure that 
the routine sets include a mid-point set. If any are collected, each “restart” sample 
should be treated as a “special condition” sample and appropriately “positioned” 
between the preceding and the subsequent routine sampfing point.] 

4. At each sampling point, collect in sequence not less than four (4) times the 
number of dosage units as there are dosage-forming stations in the 
production equipment. Collect each in an appropriate pre-labeled 
intermediate storage container. [Note: To ensure that adequate samples are 
collected for all tests and examinations, including physical examinations, collect 
not less than 1800 to 2500 sample units in all (typically, less than 1 y0 of today’s 
full-scale production batch). Ideally, the samples collected are first used for the 
non-destructive physical attribute examinations (which typically require the visual 
examination of 800 or 1250 dosage units (‘ANSVASQ 2 1.4’ a recognized 
American attribute standard that is the successor to Mi/ Spec 205)) and then, if 
they examined units meet their visual acceptance criteria, returned to their original 
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labeled intermediate-storage containers for use in the requisite variables testing 
program.] 

5. After all of the requisite samples have been collected, perform the requisite 
physical properties examinations on the samples collected and, when the 
samples examined meet their “physical properties” acceptance criteria, 
proceed to Step 6; otherwise, proceed as directed by an appropriate quality 
unit management person with executive authority (3 A Physical Properties 
Failure). 

6. From each intermediate-storage container, select twenty (20) units at 
random and place then in a suitable pre-labeled test-sample container that 
contains a separate compartment for each dosage unit and has a lid so 
that, after the units are selected, the sample container can be sealed, and, 
after the twentieth unit is selected, close the container. When the requisite 
200+ batch-representative ‘test samples (20 units from each interval 
sample) have been collected from all the intermediate containers, proceed 
to the Step 12. 

7. If all the finished dosage units are in a single bulk-storage container proceed 
to Step 8; if they are in two to five (5) bulk-storage containers, proceed to 
Step 9; otherwise, proceed to Step 10. 

< A, 8. Have the units transferred from that bulk container into another bulk 
., 1. ,,‘-, ^.’ 

: ’ ; .~ ‘:,,I. i’i ,‘contBiner. During the transfer process,,‘;et not less thiln 10 random intervals 
*‘l ,zicross the transfer, collect not less tHan2dO random1y:selecte.d units from 

I- )“ I ,( c each interval during the transfer of the batch. When the requisite,-sample 
has been collected, proceed to Step 11:. 1 ” ., ,,., 

., 9. Prepare a set of appropriately numbered and labeled,intermedi&e-storage *., sample containers (one for each bulk container): Then, in sequence, 
r&-rdomly select 200 units from each bulk container and place it in its 
intermediate storage ‘containers. Repeat the container sampling sequence 
until at least 2000 samples have been selected. When the sampling is 
complete, proceed to Step 11. 

10. Prepare a set of appropriately numbered and labeled intermediate-storage 
sample containers (one for each bulk container) divide 2000 by the number 
of containers and round the result up to the near higher integer value. At 
random, collect that integer number of finished dosage units from each bulk 
container taking care to maintain the container link between the 
intermediate sample and the bulk container from which it was taken. When 
the sampling has been completed, proceed to Step 11. 

11. After all the required batch-representative units have been collected, 
perform the requisite, physical examinations, and when the samples meet 
their preset “physical properties” acceptance criteria, proceed to Step 12; 
otherwise, proceed as directed by an appropriate quality unit management 
person, with executive authority (1) A Physical Properties Failure). 

12. Divide 200 by the number of intermediate-storage samples generated by the 
preceding steps. Round that number up to the nearest whole integer. 
Randomly collect tliat integer number of dosage units from each 
intermediate-storage sample container and, as the dosage units are being 
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collected place the sampled dosage units into a properly numbered and 
labeled test-sample storage container. When the requisite subsample set 
has been collected proceed to the Step 13. 

13. Weigh the not less than 200 batch-representative sample dosage sampled, 
and, provided the weighed units meet the weight acceptance criteria (range, 
mean, and distribu!ional) for the drug-product, proceed to Step 14; 
otherwise, proceed as directed by the appropriate quality unit management 
person with executive authority (+ Weight Uniform:ity Failure). 

14. If you have arrived at. this point from Step 6, proceed with the test-sample 
containers to Step%; if you have arrived here from Step 13, proceed with 
the test-sample coniainers to Step 17. 

15. Sequentially, open a given test-sample container, remove, weigh, record the 
weight, and return each test dosage unit in a manner that preserves the link 
between the dosage unit’s weight and the dosage unit weighed. When the 
20th unit has beeh ire’tiir‘ned to the opened test-sample container, close that 
test-sample container. Proceed to Step 16. 

16. Repeat Step 15 unti! the weights of all of the dosage units in the test- 
sample containers have been measured and recorded. Then, proceed to 
Step 17 

‘1, 17. From the sample-test containers select ?OO batch-representative dosage I,,,: :,, .._a , ._’ Y’ units as follows: . >,I I _. -1’ *.’ _. ‘_’ 
;,,, ,.’ 1, a. Divide 200 by the number of I&&niple’contain&rs, rotind the result to 

the next lower integer, and us’e th& :aS .yotir ‘test-coni!ainer-basis 
sampling number. [Note: F&--example, when dynamic satipling i&.used for an 

._ ,I ._‘i uneventful routine p:roduction batch asirig a’samplirig plan that takes samples 
*’ at 11 routine interval points, you will have 11 containers. Since 200/11 is 

18.1818, your basis sampling number is 18.1. 
b. Appropriately rem,ove and track your basis number of units fro.m each 

test-container and properly transfer each into a suitable, appropriately 
labeled, sample-preparation container [Note: In the example, in doing this 
you will collect 198 dosage units (18 each in 11 trays). This will leave you 
needing to collect 2 additional units in a 12th tray.] 

c. Then, if necessary, randomly select one unit from one of a pre- 
determined reduced subset of the test-sample containers, and 
appropriately transfer that unit into a suitable, appropriately labeled, 
sample-preparation container. [Note: In the example case, you might elect 
to sample the additional unit needed from the ‘Start’ and ‘End’ test-sample 
containers.} 

d. Repeat Step c until a total of 200 units have been properly transferred 
into your suitable sample-preparation containers. [Note: In the 
dynamically sampled case, you will need to use a set of suitable, ppint-labeled 
preparation-sample trays that maintain the links between the point, the unit 
and the unit’s weig,ht. In all other cases, you need only use at most one 
‘intermediate-unit-collection-container (IUCC),‘-labeled preparation-sample 
container more than the original number of IUCCs.] 

e. When the requisite 200-unit sample has been properly collected, 
proceed to Step 19. 
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18. When 75 units have a4ready been tested in a nonconforming SCM, Sitage I 
Evahation, select 125 batch-representative dosage units as follows: 
a. Divide 125 by the numbe’r of test*sample containers, round the result to 

the next lower integer, and use that as your test-container-basis 
sampling number. [Note: For the example we have been using, when dynamic 
sampling was used for an uneventful routine production batch, you will have 11 
containers. Since 125/11 is 11.3636, your basis sampling number is 11.1 

b. Appropriately remove and track your basis number of units from each 
test-container and. properly transfer each into a suitable, appropriately 
labeled, sample-preparation container [Note: fn the example we have been b. 
using, in doing this you will collect 121 dosage units (11 each in 11 trays}. 
This will leave you needing to collect 4 additional units in a 12th tray.] 

c. Then, if necessary, randomly select one unit from one of a pre- 
determ,ined. reduced subset of the test-sample containers, and j 
approprrately transfer that unit into a suitable, appropriately labeled, jX 
sample-preparation container. [Note: In the example case, you might elect 
to sample the additional unit needed from the ‘Start,’ ‘End,’ ‘Interval 5’ and 
‘Interval 7’ test-sample containers.] 

d. Repeat Step c until a total of 200 units have been properly transferred 
into your suitable sample-preparation containers. [Note: In the 
dynamically sampled, ease, you will-need to use a set of suitable, point-labeled 
preparation-sampletrays that maintain the links between the point, the unit 
and the unit’s weight:~ In’all ‘other c&es, you need only use at most one 
“intermediate-unit-coi”lection:con!’ai’ner (IU~CC),“.labe’led preparation-sample 
container more than the original number of IUCCs.] 

e. When the requisite 125:uhit sample has been properly collected, 
proceed to Step 19. : ’ 

19. Taking into account the stability of the sample preparations, the processing 
capability of the laboratory, the maximum test-unit groupings that can be 
handled, and the laboratory’s SUPS, select an appropriate preparation work- 
up plan to use for preparing and analyzing the 200 or 125 units. After 
selecting the proper work up plan, proceed to Step 20. [Note: If the sample 
preparations have limited stability, it may be necessary to use a ‘sequential sample 
prep/test/evaluate/decide’ plan. If the sample preparation solutions are 
moderately stable, a ‘groups of five’ plan may be appropriate. If the sample 
preparation solutions are very stable, then a ‘groups of 15’ or a ‘groups of 25’ plan 
may be appropriate. Generally, the design, staffing and/or operation of most labs 
do not permit groups larger than about 25 to be prepared at about the same time.] 

20. Verify that the preparation-sample containers that contain the base number 
cf units are sequentially numbered and that the next higher number has 
been assigned to the container that contains the ‘make up’ units. When you 
have finished, proceed to Step 21. [Note: When, for example, the number of 
IUCCs is six (6) and the number of sample-preparation. containers is therefore 
seven (7) (with six containing 33 {or, for thel25-unit sam.ple case, 20) units each 
and the seventh containing 2 units {or, for thel25-unit sample case, 5}), you 
should have assigned the number tags ‘1’ through ‘6’ to the six containing 12 each 
and the tag ‘7’ to the last container.] 
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21. 

22. 

Using the “test grouping” plan selected in Step 19,, proceed to select and 
work up the test samples groups by randomly selecting samples from each 
container or, for dynamic-sampling-case, tray in a manner similar to that 
explicitly shown in the SCM, Stage I case. If you need assistance in 
deciding how to accomplish, you may use the guidance provided in the 
following note. Then, proceed to Step 22. [Note: For the ‘75/125-unit case’ 
from a SCM, Sfage 1 nqn-conformity or a ‘200~unit at once” case, where: a) you are 
evaluating a dynamically sampled batch and b) the “preparation” plan specifies 
groups of 25, you could first work up two individual units randomly selected from 
trays ‘1’ through ‘12’ (exhausting the ‘overflow’ tray) and one from tray ‘1’ for the‘ 
first group of 25, followed by two from trays ‘1’ through ‘11’ and one each from 
trays ‘2’ through ‘4’ for the second group of 25, followed by 2 units from trays ‘1’ 
through ‘11’ and ‘1’ from trays ‘5’ through ‘7’ for group the third group of 25 [the 
last group for a successful Stage 1 Evaluation, 75unit case], followed by 2 units at 
random from trays ‘1’ through ‘11’ and one from trays ‘8’ through ‘10’ for the 
fourth group of 25, ,... , and finish by working up by the set remaining units for the 
eighth, and final, group of 25 units. When you are evaluating a statically sampled 
batch, like the one discussed in the Note in Step 20, the preparation set size is 25, 
and the sample size is 200, for the first set, ‘Set 1,’ select any 4 from each of 
containers ‘1’ through ‘6’ to get 24 and then one from container ‘1’ to get the 25 
needed. For the second set; .‘Set 2,’ select 4 from each of the containers ‘1’ 
through ‘6’ and then one,from the container ‘2’ to get,the second set. For the third 
set, ‘Set 3,’ select any,4 from each,of containers ‘I.’ through ‘6’ to get 24 and then 
one from container,.‘3.:’ For’ the fourth:set, ‘Set 4,’ select any 4 from each of 
containers ‘1’ through ‘6’ to get 24 and’then one from container ‘4.’ For the fifth 
set, ‘Set 5,’ select any’4’frgm &ch of containers ‘1’ through ‘6’ to get 24 and then 
one from container ‘51’ For the,sixth set, ‘Set 6,’ ‘sel’ect any 4 from each of 
containers ‘1’ through “6’ to get 24 and then one from container ‘6.’ For the 
seventh set, ‘Set 7,’ select any 4 from each of containers ‘1’ through ‘6’ to get 24 
and then one from container ‘7.’ For the last set, ‘Set 8,’ select 4 from each of the 
containers ‘1’ through ,‘6’ and the last one in container ‘7’ to complete the 25. 
(When the sample size is 125 and preparation set size is 25 (where the containers 
‘1’ through ‘6’ contain 20 units each and the seventh container contains 5 units), 
for each preparation set, take 4from each of the containers ‘1’ through ‘6’ and one 
from the seventh container to get 25 samples in each preparation set.] 
Prepare each preparation group, test the resulting solutions and evaluate 
the results obtained as follows: 
a. Verify that the measurement system was in control (suitable) during the 

entire testing interval. 
b. Verify that the result values obtained are valid. 
c. If all of the results are valid and between 85 % and 115 C$‘$‘, proceed to 

Step 23; otherwise, notify your supervisor and the appropriate quality 
manager of the problem and proceed as the quality unit directs. [Note: If 
the unexpected results are confirmed to be valid and only one value of all of the 
values collected is outside of the range from 85 y0 to 115 y0 but not outside of 
75 y0 to 125 %, the ‘(SCM, Stage 1” testing should be allowed to continue until, 
subject to the OOB conditions stated later in this Note, all 75 units have been 
evaluated with the proviso that the other 125 units required to satisfy the 
testing requirements for SCM, SfagePwill need to be appropriately evaluated, 

50 



Formal Review of Guidance for Industry’: Powder Blends and Fitiished Dosage 
Units - Stratified In-Proc&s Dosage Unit Sampling and Assessment 

,I. 

and the Examination method set to ‘SCM, Stage2 In addition, there is no 
need to evaluate the results against the ‘Stage 1 Evahatiun criteria because 
its first criterion the ‘SCM, Stage I’ results must meet is ‘alJ valid content 
result values mist be within the relative range from 85.0 y0 to 115. %.’ Uut-of- 
Bounds (00s) Limits On SCM T&tingz If the number of valid result values 
outside of the range from 85 y0 to 115 y0 exceeds 4 and you elect to continue 
testing, after completing the testing of the 75 units and finding 12 or fewer 
OOB content results, you will need to switch to MCM, test its number of 
samples, and set the Examination method to ‘MC%%.’ If the number of valid 
OOf3 result values outside of 85 % to I15 % exceeds 12 or any apparently valid 
result is outside of 75 y0 to 125 y0 of the established target value (an out-of- 
specification [OOS] result, the batch should be considered a non-conforming 
and the testing terminated.] 

23. When all of the groups have been tested and. their results found to be 
:-acceptable, proceed to Step 25; otherwise proceed to Step 24. 8: 

24.: Select the next group to be tested and proceed to Step 22. ,’ .’ 
25. If the links (between weight, original location point of production, and 

result) have been preserved (the dynamic sampling case) for the units, 
proceed to Step 26; otherwise proceed to Step 27. 

26. Compute the weight-corrected relative result values (the relative specific 
active content) and ‘iusg that discrete-units data, the comparable non- I ;b. 
discrete’ b,lend data‘obtai’ned”when the final blend was tested and the ,:‘., -i:,*’ j’ 
appropriate, sciet$,ifioalEy, sound statistical assessment procedures to’, ” 
estimate the averag,e ~:vaki&ility:introduced .by the blend manipulation steps 

.-.:,“; ‘.. 
(I : .’ ,Y~-;! -i: 

between the blend, +ar$Aiog point and the formation of the dosage units, and 
proceed to Step 2T. 

27. Using the measured relative results data obtained for the 200 units tested, 
evaluate the statistical quality of the batch using ‘ANWASQC 2 1.9’ for the 
‘variability unknown, reduced inspection, 200representative dosage units’ 
case (‘ANSVASQC Z 1.9,’ Tab/e 5-3, page 41) as f@lows: 
a. Write down the pre-established AQLu and AQLL values (for example, 1.0 

and 0.65). 
b. Using Tab/e 5-3(on page 41 of the standard), look (down from the top 

[‘normal inspection’]) and write down the ‘M7s’ val,ues that correspond to 
the pre-established AQL levels (for the example, Mu.200 is ‘2104’ % and 
ML,~OO is ‘1.42’ %). 

c. Compute the 200sample relative mean (Z 2oo %) and the relative 
standard deviation (RSD20o %). 

d. If the relative mean for the 200 units is outside of the range from “99 % 
to 102 % of the target” proceed to Step 28; otherwise proceed to Step e. 

e. Compute the following relative quality indices: 
i. Qu = [115 - (j’& %)]/(RSDzao %) 

ii. QL = [(j&, %) -,85]/(RSD2w %) 
f. Using Tab/e 5-5, look up the estimated batch percentage above U (pu) 

and the estimated batch percentage below L (pJ and compute p by 
adding pu and pt) 
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g. Compare pu withIM”, pL with ML, and p with the higher of Mu or ML. 
[Note: Given that the manufacturer must strive to comply with 21 CFR 
211.101(a), AQLu should almost always be higher than or, at least, not less 
than AQLL. Hence, p should almost always be compared to Mu.] 

h. The batch is acceptable if each ‘p’ value is less than the ‘M’ value to 
which it is compared. 

i. If the batch is acceptable, appropriately note that the active content met 
its AQL acceptance criteria in your records and then proceed with the 
evaluation of the next variable factor (typically, Dissohtion or Drug 
Release) that needs to be evaluated for the batch’s acceptability (+ 
EXIT); otherwise proceed to Step 26. 

26. If, though outside of the statistical quality acceptance criteria established 
for SCM, Stage 2, the statistical quality results for the mean and the 
standard deviation indicate that testing additional samples may find the 

,, batch to be acceptab:le, set the Examination method to &ZMand proceed 
as that section directs; otherwise proceed to Step ‘27. [Note: In general, 
when the observed RSD 200 is not greater than 3 %, you may be justified in 
proceeding to the MSMstage. Similarly, if the relative mean for the 200 results is 
within the range from 98 y0 to 103 y0 of the target, additional testing may be 
warranted especially, given 21 CFR 211.101(a), when the mean is on the high side ‘. 
and it or the’.pu’ is the Rarameter that fails to meet the acceptance criteria : ,!‘I 
establjshed,:],’ ‘.;‘,I ji’ .‘: ’ II , f ’ I I, 

27. ‘Report the .probiem,to,the proper quality manager and with this offjcialrs. ; : Y+,: - 
assistance., initialeth,e*appropriate investigation, and, if that investigahon ‘_ t 1(‘S “‘- I’ 
indicates that additional-’ testing is warranted, you should set the’ 5 _. ‘; : . 
Examination method to ‘/KM and proceed to the MC/Vsection. ;’ -::.:I ,’ :“’ 

In general, when the results’pass these criteria, you can use the SCMfor the 
next batch. When the test results fail to meet the StagbZcriteria, you should 
switch to the #CM method even when proven equipment malfunction 
(indicative of a failure to have an adequate preventive maintenance program) 
other than a power outage or operator error (indicative of an inadequate 
operator control and/or deficient operator training program) have caused the 
non-uniformity observed. [Note: If you have a quality-buitt-in approach, that 
approach must be ‘self evident’ not only in the drug product but also in the 
equipment, personnel, and procedures at all levels.] 

In the worst cases (a valid active content result outside of the relative range of 
75 % to 125 % or a significant number [for example, > 6 in 200 units tested] 
of the content results outside of the relative range of 85 y0 to 115 %>, you 
should reject the batch and, if possible rework it. 

In instances where a SCM, StageZnon-conformance is observed and the SCM, 
Stage 2 Evduation was triggered by a SCM, Stage 0 non-conformance, you 
may be able to directly use data generated from both tliose stages and validly 
proceed to MCMprovided: a) no valid content value in the combined 400 
batch-representative relative active content result values. is outside of the range 
from 75 % to 125 % and b) not more than 12 of those relative active content 
values are outside of the,range from 85 y0 to 115 %.” 
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Returning to the Draft, this commenter recommends deleting Lines 373 
through 399 as shown, and replacing it with a) the text that follows the 
justification for deletinglthe Draft text or b) some simii,arly scientifically sound 
and appropriate method that can determine the acceptability (or lack thereof) of 
the batch. 

Justification for the Deletion 

The preceding section is not based on the applicable sound statistical 
science and it does noJ even attempt to address much less meet the statistical 
quality control criteria established in 21 CFR 23.1.165(d). 

This is the situation because: 
1. The sampling plan does not collect enough samples to meet the inherent 

sample-size sufficiency component of the requirement that the sample be 
batch representative. 

2. The correction of the results for unit weight is not scientificalty sound here 
because 
a. Especially in the,case of sugar-coated and multiply film-coated and 

waxed tablets and finished capsules that are difficult to weigh, empty, 
and reweigh the “shell” to determine the weight of fill (post-fill banded 
and gel-coated capsules), the weight variability observed is nof 
provably attributable to the variation in the weight, and 

b. In general, it introduces an unwarranted artificial bias into the final 
results. 

3. Even at the “30-unit” level, the results found can only be extrapolated to 
the batch at a confidence level that is less than 20 %. 
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4. The acceptance criteria fail to properly consider, much less address, more 
than one possible “batch failing” situation including, but not limited, to: 
a. Valid content test result values may be found that are outside of the 

USP’s post-release expectation that all content values must be inside of 
the range from 85 % to 115 % of the target level, 

b. Valid content values may be found that are outside of the USP’s lifetime 
acceptance range of 75 y0 to 125 y0 of the target level, 

c. A mean for the samples tested that is not close enough to the target 
mean to support’the release of the batch. 

5. The sampling plan and the result acceptance criteria do not comply with 
the statistical quality control mandates, including scientifically sound, 
“appropriate acceptance levels and/or appropriate rejection levels” set forth in 21 CFR 
211.165(d). 

Moreover, as written, some of the statements in this section are blatantly at 
odds with not on’ly CGMP and sound science, but also with common sense. 

l-low can anyone believe that the active content testresults from as few as 
30 units in batches of hundreds of thousands or millions of units can 
confidently predict that uniformity of the blend and the final drug product batch 
notonly with respect to the measured active content but also with.respect to 

1 ,; : j’ ,,:tha ot,her critical batch post-release requirements established, by: the U.SP I ,*. 
,/ !,, ,;“‘” 1.4 &-rcluding’, but not’limited to, active availability (as measured by Dissahtion and, II 

:, ..;, “; ‘~,~~,,Drw~~Re/ease), impurity Ibvel, and water content. , : .I, ::,*‘,I:,:,, ! I.: IS , 
, 1 ,;:: ‘. .;I,: 7-i / ” +:G;ist~ally; 3 evqn: if the- 30 units tested are somehow: bat&. repiesehtative, I :‘b:; :! : I .* :: 

I .,-, r : onecan only be less than 20 y0 confident that those values reflect the ‘; 
3 J:L.” ‘L. I:’ ,distribution of the active content in the batch of dosage units. i 1 ,,, L.) ‘; : 

Moreover, with respect to the untested variable factors that are required to .” ’ 
meet other uniformity criteria, one can have little, “-K 20 %,” (if there is proof 
of some very strong correlation between active content and the unmeasured 
variable) or close to zero (when the variables [e.g., water content] are not 
correlated with the active level) confidence in the uniformity of the batch. 

For example, the Draft fakely asserts, “If the test results pass these criteria, the 
adequacy of mix and uniformity of content for the batch are adequate.” [Note: At the 95 y0 
confidence level, the calculated RSD is an approximately 25 y0 uncertain estimate of 
the batch RSD for sets 30 representative units. For the 30-unit case, the true batch 
RSD can easily be larger th,an 6.2 %,I 

The CGMP regulations clearly and plainly require scientifically sound and 
appropriate batch-based acceptance criteria - not the sample-based 
acceptance criteria set forth in this Draft. 

Based on all of the preceding, this commenter suggests an alternative that: 
a. Tests batch-representative samples sets having sizes appropriate to 

today’s state of control over the inputs and processes that affect the 
uniformity of the drug product when the initial validation resufts indicate 
that the process’ control of the uniformity of the content of the “final 
blend” and/or the “formed dosage units” is marginal. , 

b. Ensures that the batch has the mean strength that it purports or is 
represented to have 
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C. Does comply with 21 CFR 211.165(d), and 
d. Utilizes a suitable normal-distribution, process-capability-based approach 

to ensuring that the batch, and not just the samples tested, is acceptable 
and meets the AQL-related criteria established in the method in a manner 
that complies with ,the clear mandates for such set forth in the drug 
product CGMP regulations at 21 CFR 211.165(d). 

That detailed alternative is as follows: 

“B. A Marginal Criteria Method.(MCM) That ONLY Addresses Active 
Uniformity 

We recommend using the lMCMverification method for assessing batch active 
content uniformity whet-k the following conditions have been met: 

l The initial process validation studi,es have determined that the initial full- 
scale batches meet the criteria established for the marginallypassing case 
or, if the if the initial full-scale criteria met the readily passing criteria but, 
for whatever reason, the physical properties of th,e components are not 
adequately controlled, and/or the production is produced in short 
campaigns, and/or the mixer shell on the mixers used issubject to wear 

,’ :,* : I ‘.‘,,,, ,patterning that continually alters the blending,pattern within the blender. 
, Y .,* ), :_ 1 j: i ‘? 8 The mean, .mode and median values for all.initial fuJIscale: validation ’ _ , 

batches and all previous batches have demonstrated that:& is valid tom % ;:’ ,! / “r ,_.I. ., ,.,-,; ;P, ‘t.’ ,*- > 
I I _,‘,./ treat the distribution of the active content value< in’the’“fin$ blen,d” and 

: “dosage units” as being normally distributed aboutthe observed mean for ’ ; 
each batch. [Note: For this to be the case, mean, N mode,“,= median,,for . ,. 2 n 2 400 dosage units.J 

a None of the units tested in the validation batches yielded in valid results 
that were outside the relative range of 75 % to 125 % of the approved 
target and less than 12 in 400 were outside of the range from 85 5 to 115 
% of that target, and the observed batch “relative mean” value for the not 
less than 400 batch-representative dosage units was not less than 99.5 % 
nor more than 100.5 %. [Note: As more batch-repres~entative units are tested 
from a normal distribution, the mean value should converges on the established 
target mean and the sample RSD even though the range of values observed may 
increase.] 

l The testing on the previous acceptable batch demonstrated that that 
batch met the MC/I? batch-acceptance criteria. 

l The CGMP-compliant, batch-representative in-process blend (or, if safety 
or other considerations have led the Agency to authorize batch- 
representative formed dosage-unit testing in lieu of blend testing) met the 
scientifically sound, in-process, batch, content-uniformity, acceptance 
criteria established for this drug product blend. 

In cases where: a) the Agency-authorized in-process ‘final blend’ test for active 
content uniformity is the,evaluation of the tablet cores or capsule fill in lieu of 
blend testing, b) it has been established that none of the post-dosage-forming 
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steps change the active content in the dosage units, c) not less than 400 batch- 
representative cores were tested, and d) the weight-cor,rected relative content 
results from the testing of the 400 batch-representative ‘freshly formed’ dosage 
met the acceptance criteria for the ‘final blend,’ you can use the uncorrected 
relative result values and the procedures for relative result assessment in the 
Samphg Choice A option to also evaluate the uniformity of the active content 
for the ‘freshly formed’ dosage units. 

In cases where the process development studies have shown that none of the 
post-dosage forming steps ,have any significant adverse impact on the 
variability of the active content, the manufacturer can also dynamically sample 
a batch representative sample at the dosage forming stage and appropriately 
test a suitably sized batch-representative subsample from that in-process 
dosage-forming step. If youcan validly use the SamphgCbokeAoption, and 
have elected to use this alternat.ive, proceed to the Samp/hgCboice A section; 
otherwise (elected sampling at a‘liter point or process-mandated sampling at a 
later point), proceed Samp/ing Choice Bsection. [Note: When you elect to or 
must (because post-dosage-forming operations have been shown to significantly affect 
the uniformity of the dosage units) collect the sample at a later post-dosage-unit- 
forming stage where the time-related dosage-unit forming effects, if any, have been 

: ,: Z” ‘.,, only, partially randomized because of the mixing that ,occurs in the subsequent 
: I) ,’ ‘s processing steps, this guidance only discusses two-choices (the in-process fdynamic 

pi .1 _: sampling’ and the ‘completely randomized static sampling’ options). ,Limiting the 
: ,, djscussion to these two options minimizes the.complexity,of a guidance thatis already 

_., * / complex. Should you choose to sample at some step where fhe’dosage uh,its are only 
’ partially randomized, you may need to devise and justify a sampling plan that is 

appropriate to your particular situation.] 

In all other cases, the samples to be tested should be taken at random from 
the batch-representative finished drug-product ‘Attribute Evaluation and 
Reserve’ sample collected from the output of the last processing step that the 
drug-product units undergo prior to their being packaged for distribution. In 
such situations, you should use the Samp/hgCboiceBoption. [Note: Typically, 
at this point the intermediate processing steps have randomized the units to the 
extent that any sample ‘of sufficient size’ selected from the batch can validly be 
considered to be representative of the batch. Moreover, provided that sample in its 
aggregate initially contain sufficient sample for three (3) times the number needed for 
all attribute examinations, it should also contain sufficient samples for all variable 
tests and the sample units; if any, required for a ‘Reserve” (21 CFR 211.170(b)). In 
general, such an aggregate sample initially should contain more than three times the 
number of samples required to do all variable testing for the MCMapproach.] 

You should use the ‘NICM approach: 
1. When the development and initial validation results indicate the product is a 

marginally passing product or 
2. When the initial validation results are readily passing you: 

a. Have changed the source of a component, 
b. Do noJ have controls on all the key physical properties of all the 

components or the direct and indirect controls you have set have not 
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been proven during the development to be sufficient to ensure (at a 
confidence level of at least 90 %) that the ‘worst case’ combinations of 
components produce ‘final blend’ results that meet the readi/ypassing 
criteria, 

c. Manufacture the drug product in short (c 20:batch) runs) and the 
between run history of the drug product indicates that there is a 
significant between-run effect on the uniformity of ‘the batches produced, 

d. Manufacture the drug product in blending equipment whose mixing 
patterns are non-ceversibiy aff ected by wear patterning, and/or 

e. The previous batc’h has failed to meet the rea&ypassingcriteria you 
have established for the drug product at any stage. 

In such cases, the manufacturer should start up using the appropriate 
‘Samphg Choice’ optioin for at least 5 consecutive ‘NPCM batches. 

,, :. 
In general each batch-should be such that: 
a. All valid relative active’content test result values should be in the range 

‘75.0 to 125. % of the target,’ 
c. The relative content mean for each batch is not less f!?an 98.5 y0 and not 

more than 102 y0 of the validated target level, 
,,d. The mean, mode and median relative content values,are approximately 

. equal (to within 1.5 % relative), and I’. 
e: The mean of the relative mean :values for this-and, the p.revi,ous nine (9) 

batches is not less than 99. @r&not more than 10’1; yO~ of. the target value. 
f. The RSD for the 400.unit representative sample tested for the uniformity of 

the active content (without weight correction)should be not more than 2.5 
% for tablet drug products or not more than 3 % for powder- and:solid-slug- 
filled capsules. 

When the preceding conditions (‘a.’ through ‘f.‘) are fl met for at least five (5) 
consecutive batches, you. may be able to validly switch to the appropriate SCM, 
Sfage 2 Evahafion option and use it provided: 
1. Production of the batches proceeds at a steady rate, 
2. The mixing equipment used is not subject to wear patterning that can affect 

the uniformity of the final blend, 
3. The controls on the physical properties of the components used have been 

established as being adequate, 
4. There has been no change for the source of any component in the current 

and the previous five (5) acceptable batches, and 
5. Except for instances of equipment failure and proven operator error, there 

are no failures of any batch to meet anv of its ‘MCM acceptance criteria for 
the active content or any other key variable (such as, Drug Release or 
Dissolution, Water Content, impurity) established by the USP or the FDA. 

Based on the preceding, the MC/V Samp/e Stage procedures ,and MCM 
acceptance criteria are as follows: 
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1. Sampling Choice A - DynBmic Sampling and Evaluation Of The 
‘Freshly Form&d’ Dosage Units 

We recommend that you should proceed as follows: 
1. When” a) it is valid to use this option, b) you have elected to use it, and 

c) no dosage units have yet been produced for the lot that is to be 
evaluated, proceed to Step 2; else proceed to Step 21. 

2. Choose a “routine, production” sampling point plan that: 
a. Calls for taking a start sample, an end sample, and nof less than 9 

approximately evenly spaced during-routine-production sample points 
and 

b. Provides for an additional “restart“ sampling point each time there is 
an interruption in the routine production. 

3. At each sampling point, into a separate suitable pre-labeledcontainerfor .- 
each point, collect, in sequence, not less than four (4) times the number >g. : 
of dosage units as there are active dosage-forming stations in the .’ 
production equipment. Collect each in an appropriate pre-labeled 
intermediate storage container. [Note: To ensure that adequate samples 
are tiollected for all ‘tests and examinations, including physical examinations, 
cotlect not less than 2500 samples in all (typically, Iess fhan 1 y0 of today’s 
minimum full-scale production batch). ideally, the samples collected are first 
used for the non-de$ructi\je physical-attribute examinations (which typically 
require the visual examination bf :800 or 1250 dosage units (“ANSVASQ Z 
1.4")) and then returned: to 4heir original labeled intermediate-storage 
containers for use itj the requisite‘,variables testing program.] 

4. After: a) all of the requi-site.samples have beer-i collected and b) the 
requisite physical examinat‘ions successfully completed, proceed to Step 
5; otherwise proceed as directed by the aprjropriate quality unit 
management person with exe-cutive authority. [Physical Attributes 
Failure] 

5. From each intermediate-interval ‘sampled sample’ container, select forty 
(40) units at random and place then into suitable pre-labeled test- 
sample containers that contains a separate compartment for each 
dosage unit and has a lid so that, after the units are selected, the sample 
container can be sealed, and, after the fortieth unit is selected, close the 
last labeled test-shmple container. When the requisite 400+ batch- 
representative test samples (40 units from each interval sample) have 
been collected from all the intermediate containers, proceed to the Step 
6. [Note: In this guidance, the maximum size of a suitable individually 
compartmentalized test-sample container with closure is presumed to be one 
that can hold twenty (20) dosage units. Further, the procedural steps 
presented are written for use in a suitable assembly-line-like or robotic 
environment.] 

6. Weigh all of the samples collected and, provided the weights found meet 
all of their “weight:’ acceptance criteria (range, mean, and distribution, 
proceed to Step 7; otherwise, proceed as directed by the appropriate 
quality unit management person with executive authority (I) Weight 
Uniformity Failure). 
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7. Since the test-sample trays for each interval should be labeled with the 
batch identifier, a’point identifier suffix (typically, -SRT, -IPi,[-tP1, -IP2, 
. ..) and -IPn], and -END for the routine samples, and RSi [RSl, RS2, . . . . 
RSn] for the restart samples), the tray-set identifier suffix (typically, -A, - 
B, -C, . ..) and the 20 positions are numbered from “1” to “20,” separate 
the interval sampfes into their tray sets (-A. -B, C, . ..) and proceed as 
follows, for each set (-A, -6, -C, . ..). 
a. Divide the num,ber of samples sampled by the number of tray sets to 

get the number of samples in a given tray set. [Note: In th‘is guidance, 
that “tray sets” number is presumed to be 2 to get the number of samples 
in each tray set.’ Moreover, this and all other examples will presume the 
batch is formed without interruption (“a routine production batch”) and, 
therefore, that each testsample tray set consists of 11 trays of 20 
units/tray or 220 dosage units.] 

b;’ Divide 200 by the number of test-sample trays and round the result:, 
down to the next smaller integer to get your basis number for each 
set. [Note: For the example 1 l-point sampling plan used, you should get 
ZOO/11 = 18.1~18 or 18 as your basis number for each set of test-sample 
trays.] 

c. For each test-sample tray, appropriately remove and track your basis 
number of,uni’ts from.e&h test-container and properly transfer each 
into a suittible; B’ppropriately -labeled (one tray for each sampling 
point), sa,mpl’~-~pre~~ratjon’ container [Note: In the example, in doing 
this you wii’l collect-19g dosage units’(l8 each in 11 trays). This will leave 
you needing to,cbllectC? additional units in a 12fh tray.] 

d. Repeat Step c ~~tilyoii’hav~callected thebasis number of units from each 
test-sample tray’ a’nd ‘:properly transferred ‘it into the corresponding 
preparation-sample tray. When finished, proceed to Step e. 

e. Then, when necessary, randomly select one unit from one of a pre- 
determined reduced subset of the test-sample containers, and 
appropriately transfer that unit into a suitabte,3appropriately labeled, 
sample-preparation container. [Note: In the example case, needing two 
addition al units, you might elect to sample the additional unit needed from 
the ‘Start’ and ‘End’ test-sample containers.] 

f. Repeat Steps d until a total of 200 units have been properly 
transferred into your suitable sample-preparation containers. [Note: 
In the dynamically sampled case, you will need to use a set of suitable, 
point-labeled preparation-sample trays that is no more than one tray larger 
than the number of trays in each tray set of testsample containers and 
transfer the individual dosage units in a manner that maintains the link 
between the point, the unit and the unit’s weight for each sample in the 
test-set.] 

g. If the requisite 200.unit sample has been properly collected for each 
set, proceed to Step 8; else select the next test-sample set and 
repeat this step. 

8. Taking into account the stability of the sample preparations, the 
processing capability of the laboratory, the maximum test-unit groupings 
that can be handle.d, and the laboratory’s SOPS, select an appropriate 
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preparation work-up plan to use for preparing and analyzing the 200 
units in each preparation-sample set. After selecting the proper work up 
plan, proceed to Step 9. [Note: if the sample preparations have limited 
stability, it may be necessary to use a sequential sample 
prep/test/evaluate/decide” plan. If the sample preparation solutions are 
moderately stable, a ‘groups of five’ plan may be appropriate. If the sample 
preparation solutions are very stable, then a ‘groups of 15’ or a ‘groups of 25’ 
plan may be appropriate. Generally, the design, staffing and/or operation of 
most labs do not permit groups larger than about 25 to be prepared at about 
the same time. In this guidance, we will presume that it is valid to prepare 25- 
dosage units at a time.] 

9. Appropriately select (in a pseudo-random manner such that the group spans 
the dynamically sampled production interval), work up a suitably sized 
group of preparation samples from the preparation-sample trays (consult 

,. the applicable Steps and Notes in the SCM, Stage 1 Examinationand SCM, 
Stage 2 Examination sections [VII. A]), and proceed to Step 10. 

i0. Appropriately test the worked group of the preparation-sample dosage units, 
determine the valid result values for each sample prepared in this group, 
and proceed to Step 11. 

11. Evaluate the dosage-unit results obtained as follows: 
a. Verify thatthe measurement system was in control (suitable) during * -$: 

the entire-testing interval, .,.. 
b. Verify that the result values obtained are valid. _* .,, ~_. 
c. If all of the”vaiid results are between 75 y0 and 125 y0 of your target -,I?‘: 

level, proceed;to,Stefi 12, otherwise, t, ’ 
1. lmmediately~notify your laboratory suberv.isor, > ,I 9: $. x,_ ,)’ _., 
ii. Make ,certain the anprooriate quality manager in the ? :,-, : 

manufacturer’s organizational structure is notified of the problem 
and 

iii. Proceed as the quality unit or units involved direct you to in 
writing. 

[Note: The preceding is written to include what should be done when 
the testing laboratory is a contract laboratory.] 

12. If all valid result values are within the relative range from 85.0 % to 115. 
%, proceed to Step 14; otherwise proceed to Step 13. 

13. If the number of valid result values outside of the range from 85 % to 
115 % (the ‘in bounds’ or ‘expected’ range) exceeds one (1) for this 
group, or the cumulative number of results outside of 85 % to 115 % of 
the established target value exceeds six (6), notify your supervisor and 
the appropriate quality management personnel that the batch: 
a. In the case of the first one found with an ‘out of bounds’ (OOB) result 

value, contains an apparently valid OOB result, or 
b. In the case where the total of OOB exceeds six (6), contains a 

significant number of apparently valid OOB result values. 
[Note: If the cumulative valid results at the completion of any test group 
cdntain more than 12 valid OOB values, the batch should be considered a 
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failure, the testing terminated, and the appropriate supervisory and quality 
unit personnel notified in writing of the problem.] 

14. Select and appropriately prepare the next group to be tested, and 
proceed to Step 10 until: a) all groups of preparation samples in all sets 
have been tested or b) an apparently valid out-of-specification (00s) 
result has been found or too many OOB result values have caused the 
quality unit to terminate the testing of this batch. 

15. When all of the groups have been tested and their results found to be 
acceptable, proceed to Step 17; otherwise proceed to Step 16. 

16. Proceed as directed in writing by the appropriate quality-unit personnel. 
17. Compute the weight-corrected relative result values (the relative specific 

active content) and use that discrete-units data, the comparable non- 
discrete blend data obtained when the final blend was tested and the 
appropriate scientifically sound statistical assessment procedures to 
estimate the average variability introduced by the blend manipulation 
steps between the blend sampling point and the formation of the dosage 
units, and proceed to Step 18. 

18. Compute the relative mean (ii: 400 %>, mode, median, and RSD (RSDaoO 
%) for the 400 valid batch-representative dosage-unit active content ..) I’ 
results obtainedand verify that the results meet following acceptance’ 

.criteria:,. ~ 
. . : 

~. ’ 
c. No,valid result has a rel,ative value that is outside of the range from-i I ~ ̂  ,: ” 

75.0 %.to E25!0 ,% of the target level of the active content. “iX~ ’ ‘-’ ‘-’ 
d. Not more than 12 active content values in 400 (3 % of the values) are,,.,- - -a ’ 

,-.outside of, the relative range ‘85 y0 to 115 y0 of the target drug-..: ‘. 
produ,ct level.’ :;” 

e. The relative mean has about the same value as the relative median 
(to within 1.5 %) 

f. The relative mean has about the same value as the relative mode (to 
within 2 y0 

g. The observed batch ‘relative mean’ value for the not less than 400 
batch-representative dosage units tested is not less than 99.5 % nor 
more than 100.5 %. 

h. For the relative range 85 y0 (L) to 115 y0 (LJ) of the target level of the 
active, the relative RSD for the valid relative result values satisfies the 
following requirements: 
i. For capsule drug products, [(U - L) / (6 RSD)] 2 1.67 

ii. For tablet drug products, [(U - L) / (6 RSD)] 2 2.00 
19. When the batch is acceptable, appropriately note that the active content 

met its specification and AQL acceptance criteria in your records and 
then proceed with the evaluation of the next variable factor (typically, 
Dissohtionor DrugRe/ease) that needs to be evaluated for the batch’s 
acceptability (+ EXIT); otherwise proceed to Step 20. 

20. Report in writing the problematic OOB or 00s results and other findings 
that indicate that this batch is not acceptable for release at the ‘freshly 
formed’ dosage-unit stage to your supervisor and to the proper quality 
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unit management personnel. [Note: The quality unit management of the 
quality unit or units involved (testing and acceptance for release) should initiate 
the appropriate investigation and decide how to proceed in all such situations.] 

21. When, the dosage units have already been formed and dynamic sampling 
used to gather the appropriate dynamically sampled batch-step- 
spanning representative samples needed to as certain the acceptability 
of the batch, proceed as follows: 
i. If you have arrived at this point as a result of an SCM, Stage Znon- 

conformity in situations where 200 ‘freshly formed’ batch- 
representative dosage units were tested as an approved surrogate for 
the uniformity of the ‘final blend’ and, because of a non-conformity to 
the dosage-unit acceptance specifications for the dosage units, 
another 200 batch representative samples were tested under the 
SCM, StageZExaminationacceptance criteria, take all of the existing 
valid data and proceed to Step 17, other-wise,proceed to Step b. 

j. If you have arrived at this point because you started with a SCM, 
StageZExaminationbut the valid results obtained for the 200 batch- 
representative dosage units did not meet all of the SCM, Stage 2 
Examinationcriteria, proceed to Step 22; else proceed to Step c. 

‘_ ‘,, k. ,lf ypu have arrived at this point, because a valid SCM, Stage I I 
,cxanhnation has given valid result values for the batch-representativ,G’:;jt L ‘:,G:. . I .’ 

,. I samples tested ,Jrhat not only did _not meet the batch acceptance:.: 
criteria of~,,S@$ Stage I Examination but also triggered the need for . . 
you to undertake the MCM, proceed to Step 23. * 

: 2&lTake the origi.nal set of in-process labeled point sample contaib’ei-s, and 
..fTo’i-n each interm#ediate-interval ‘sampled sample’ container, select 

twenty (20) units at random and place then into suitable pre-labeled 
test-sample containers that contains a separate compartment for each 
dosage unit and has a lid so that, after the units are selected, the sample 
container can be sealed, and, after the twentieth unit is selected, close 
the last labeled test-sample container. When the requisite 200+ batch- 
representative test samples (20 units from each interval sample) have 
been collected from all the intermediate containers, proceed to Step 6. 

23. As directed by your supervisor complete the testing of the first batch- 
representative 200.unit sample as directed in SCM(VII.A), determine 
and evaluate the valid active content resutJs for the 200-unit 
representative sample using only the limits criteria and’proceed to Step 
24 

24. When atI of the results observed for the 200 batch-representative dosage 
units are within the range from 75 y0 to 125 y0 of the target active 
content level and not more than six (6) are outside of the range from 85 
% to 115 5% of the active content level, proceed to Step 22, otherwise 
proceed to Step 25. 

25. Report in writing your OOB and/or 00s findings to your supervisor and 
to the appropriate managerial personnel in the quality unit or units 
involved in deciding the course of action to take, and, if directed to 
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proceed, proceed as the quality unit having release authority and 
responsibility directs. 

2. Sampling Choice B - Static Sampling And Evaluation Of The 
“Finished” Dosage Units 

We recommend that you should proceed as follows: 
1. When you should, or have elected to, use the ‘finished, unpackaged’ 

drug-product dosage units as the in-process control for the drug product 
is the option required and no ‘finished’ dosage units have yet been 
produced for the batch that is to ‘be evaluated, proceed to Step 2; else 
proceed to Step 18. 

2. Choose a given end-of-step sampling spot (such as, after the coated, 
inked, waxed tablets have been polished) as the ‘routine production’ 
sampling place and devise a sampling plan that takes a batch- 
representative sample from the batch that is large enough for all 
physical attribute examinations as well as large enough that it contains 
at least four (4) times the amount to perform all variable-factor testing 
and results examinations [Note: To ensure that’ adequate samples are 
collected for all tests and examinations, including physical examinations, 

‘: j - b < ,’ _, co@ not less than 2500 sampfes in all (typically, less than 1: yb of today% _ ‘_ ,‘/ : niinimum full’-scale production batch). Ideally, the sa‘mples collected,are first z 
: , used for the, non-destructive physical attribute examinations (which, typically 

I,. .,.> ;. require’t,he visual examination of 800 or 1250 dosage units {“#N$J/ASQ Z .r 
1.4”)) atid then’re,turned to their original labeled intermediate-storage contairier *1 

:. .II. or containers,for use in the requisite variables testitig program. To support 
, 13~ investigations into the extent and location of a ‘non-compliXice’ should one be 

found to occur, it is recommended that you rake a number of units at random 
from each container in which the output of the phase you are sampling from is 
stored. Moreover, the amount of units taken form each such container should 
be approximately proportional to the fraction of the batch in that container.] 

3. After: a) all of the requisite samples have been collected in the specified 
number of sampling containers and b) the requisite physical 
examinations successfully completed, proceed to Step 4; otherwise 
proceed as directed by the appropriate quality unit management person 
with executive authority (+ Physical Properties Failure). 

4. From each ‘sampled sample’ container, select the appropriate number 
(see the Note in Step 2) of units at random and place then into a 
corresponding suitable pre-labeled test-sample container that has a lid 
so that, after the units are selected, the sample cdntainer can be sealed, 
and, after the last unit is selected for that container, close the last 
labeled test-sample container. When the requisite 400+ batch- 
representative test samples have been collected from all the ‘sampled 
sample’ containers, proceed to the Step 5. 

5. Weigh all of the samples collected and, provided the weights found meet 
all of their “weight” acceptance criteria (range, mean, and distribution, 
proceed to Step 6; otherwise, proceed as directed by the appropriate 
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quality unit management person with executive authority (9 Weight 
Uniformity Failure). 

6. Taking into account the stability of the sample preparations, the 
processing capability of the laboratory, the maximum test-unit groupings 
that can be handled, and the laboratory’s SOPS, select an appropriate 
preparation work-up plan to use for preparing and analyzing the 400 
units in the-sample set. After selecting the proper work up plan, proceed 
to Step 7. [Note: If the sample preparations have limited stability, it may be 
necessary to use a ‘sequential sample prep/test/evaluate/decide’ plan. If the 
sample preparation solutions are moderately stable, a ‘groups of five’ plan may 
be appropriate. If the sample preparation solutions are very stable, then a 
‘groups of 15’ or a ‘groups of 25’ plan may be appropriate. Generally, the 
design, staffing and/or operation of most labs do not permit groups larger than 
about 25 to be prepared at about the same time. In this guidance, we will 
presume that it is valid to prepare 25-dosage units at a time.] 

7. Appropriately select (in a pseudo-random manner such that the group spans 
the sample container (or containers when the sampled samples are stored 
in more than one container) and work up a suitably sized group of 
preparation samples (consult the applicable Steps and Notes in the SCM, 
Stage 1 Examinafion and SCM, Stage 2 Examination sections [VH. A.]). 7, ., ’ 8. , .; i i Appropriately test the worked group of the preparatiori-sample ddsage,units 
and determine the valid result valu$s for each :sample prepared in this L ‘, _’ _’ .I,:\;:.: ” 1, ., ,,’ group. 

‘; “1 ,,9. Evaluate the dosage-unit results obtained as follows: * ., ,, ,. 
a. verify that the measurement system wa’s in ctintrol (suitable) during 

the entire testing interval. 
b. Verify that the result values obtained are valid. 
c. If all of the results are valid and between 75 y0 and 125 y0 of their 

target level, proceed to Step 10; otherwise, 
i. Immediately notifv your laboratory suoervisor, 
ii. Make certain the aDoropriate auality manaper in the 

manufacturer’s organizational structure is notified of the problem 
and 

iii. Proceed as the quality unit or units involved direct you to in 
writing. 

[Note: The preceding is written to provide an example of what should be 
done when the testing laboratory is a contract laboratory.] 

10. If all valid result values are within the relative range from ‘85.0 % to 
115. %,’ proceed to Step 12; otherwise proceed to Step 11. 

11. If the number of valid result values outside of the range from 85 $!& to 
115 % (the ‘in bounds’ or ‘expected’ range) exceeds one (1) for this 
group, or the cumulative number of results outsid,e of 85 % to 115 % of 
the established target value exceeds six (6), notify your supervisor and 
the appropriate quality management personnel that the batch: 
a. In the case of the first one found with an ‘out of bounds’ (OOB) 

result value, contains an apparently valid OOB result, or 
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b. In the case where the total exceeds six (6), contains a significant 
number of apparently valid OOB result values. 
[Note: If the cumulative valid results at the completion of any test group 
contain more than 12 valid OOB values, the batch should be considered a 
failure, the testing terminated, and the appropriate supervisory and quality 
unit personnel notified in writing of the problem.] 

12. Select and appropriately prepare the next group to be tested, and 
proceed to Step 8 until: a) all groups of preparation samples in all sets 
have been tested (proceed to Step 13) or b) an apparently valid out-of- 
specification (00,s) result has been found or too many OOB result values 
have caused the quality unit to terminate the testing of this batch 
(proceed as directed by the appropriate quality unit management person 
with executive authority [3 Content Uniformity Failure]). 

13. When all of the groups have been tested and their results found to be 
acceptable, proceed to’Step 15; otherwise proceed to Step 14. 

14. Proceed as directed in kiting by the appropriate quality-unit personnel 
(+ Content Uniformity Failure). 

15. Compute the relative mean (&oO %), mode, median, and RSD (RSD400 
%) for the 400 valid batch-representative dosage-unit active content 

,,,,J j results obtained and verify that the, results meet following acceptance 
. criteria: 

., a. No valid result has a relative value that is’out$de of the range from 
75.0 y. to 125.0 y. of the target level of the active content. 

b. Not more than 12 active content values in 400.(3 % of the values) are 
outside of the relative range ‘&5 y0 .to ‘115 y0 ‘of the target drug- 
product level.’ 

c. The relative mean has about the same value as the relative median 
(to within 1.5 %) 

d. The relative mean has about the same value as the relative mode (to 
within 2 %) 

e. The observed batch “relative mean” value for the not less than 400 
batch-representative dosage units tested is notless than 99.5 % or not 
more than 100.5 %. 

f. For the relative range 85 % (L) to 115 % (U) of the target level of the 
active, the relative RSD for the valid relative result values satisfies the 
following requirements: 

i. For capsule drug products, [(U - L) I (6 RSD)] 2 I .67 
ii. For tablet drug products, [(U - L) / (6 RSD)] 2 2.00 

16. When the batch is acceptable, appropriately note that the active content 
met its specification and AQL acceptance criteria in your records and 
then proceed with the evaluation of the next variable factor (typically, 
Disso/utionor DrugRelease) that needs to be evaluated for the batch’s 
acceptability (+ EXIT); otherwise proceed to Step 17. 

17. Report in writing the problematic OOB or 00s results and other findings 
that indicate that this batch is not acceptable for release at the ‘freshly 
formed’ dosage-unit stage to your supervisor and to the proper quality 
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unit management personnel (9 Content Unifotmity Failure). [Note: The 
quality unit management of the quality unit or units involved (testing and 
acceptance for release) should initiate the appropriate investigation and decide 
how to proceed in all such situations.] 

18. When, the dosage units have already been formed’and dynamic sampling 
used to gather the appropriate dynamically sampled batch-step- 
spanning representative samples needed to as certain the acceptability 
of the batch, proceed as follows: 
a. If you have arrived at this point because you started with a SCM, 

StageZExamination but the valid results obtained for the 200 batch- .1 a I 
representative dosage units did noJ meet all’ of the SCM, Stage 2 
Examination criteria, proceed to Step 19; else proceed to Step b. 

b. If you have arrived at this point, because a valid SCM, Stage 1 
Examination has given valid result values for the batch-representative ‘i_ 
samples tested that not only did not meet the batch acceptance e ,-, : 
criteria of SCM; Stage 1 Examination but also’triggered the need for +’ ‘1 
you to undertake the IWCM, proceed to Step 20. 

19. Take the original set of in-process labeled point sample containers, and 
another 200 batch-representative dosage units, at random, in the same 

L manner as you did for the SCM, Stage 2 Examination. When the 
requisite 200+ batch-representative test samples have been properly 
collected, proceed to S,tep 5. ; 

I ., 20. As directed by your supervisor, zomplete the testing of the first batch- 
representative 200.unit samp1.e as directed in SGW(VII. A), determine 
and evaluate the valid active. content results for the 200.unit 
representative sample using only the limits criteria and proceed to Step 
21 

21. When all of the results observed for the 200 batch-representative dosage 
units are within the range from 75 y0 to 125 y0 of the target active 
content level and not more than six (6) are outside of the range from 85 
% to 115 % of the active content level, take this set of 200 results and 
the previous 200-result set an proceed to Step 15, otherwise proceed to 
Step 22. 

22. Report in writing your OOB and/or 00s findings to your supervisor and 
to the appropriate managerial personnel in the quality unit or units 
involved in deciding the course of action to take, and, if directed to 
proceed, proceed as the quality unit having release authority and 
responsibility directs. 

Returning to the Draft’s text, this commenter recommends deleting Lines 
401 through 405 and not replacing them as follows: 

The justification for the preceding deletion is two-fold. 

66 



Formal Review of Guidance for Industry’: Powder Blends and Finished Dosage 
Units - Stratified In-Process Dosage Unit Sampling and Assessment 

First, the criteria as proposed: a) are not scientifically sound, b) are not batch 
specifications (they are sample specifications), c) do not meet the clear CGMP 
minimum requirements of 21 CFR211.160(6KZ)that the in-process samples must 
be representative of the batch, and d) improperly attempt to equate the purported 
uniformity of the batch with respect to the active content in the dosage units to the 
uniformity of the batch of dosage units with respect to other key constrained 
variables such as Dissolution or Drug Release, impurity level and total water 
content that may have varying levels of correlation with the uniformity of the active. 

Second, the commenter’s alternatives incorporate thb “method” switching rules 
into the two methods. 

Returning to the Draft, the title for the next section (“VIII.“), Line 408, needs, 
to be modified to REMOVE the obviously non-CGMP-compliant “stratified 
sampling” apot-oath and replace it with a CGMP-compliant approach to the in- - s 
process sam’$i.ng and testing of the blends, the formed dosage units, and 
finished d&age units that complies with the clear requirements of 21 CFR 
211.110, “Sampling and testing of in-process materials (blends and formed dosage 
units) and drug products (finished, unpackaged dosage units)” as follows: 

“VIII. REPORTING RESULTS FOUND FROM THE USE OF B CGMP- 
COMPLL4NT DYNAil+ AND $?A+% IN-PROCESS S INSFECTION 

Considering the te&:the commenter offers the following the changes to 
Lines 410 through 451, : ” 

“A. +kp@hhw Submissions Fo[ Dr”ug Producis Thaf Are Not Yet Approved Or 
Licensed 

j ;. 

.‘:. : 

This section refers to the scientific data analysis and other information that should be submitted &-a++ 
V in the appropriate portions of the Chemistry, Manufacturing, and Controls 
section of any submission (ANDA, NDA, AADA, NADA) of a drug product for approval or 
licensing. ~@%Rw&B The information submitted in the m submission should include 
the intermediate data and result values, investigations, justifications, rationales, summary 
reports and scientific analyses or statements about the in-process inspection method being used to 
ensure that the batch and not just the samples tested is acceptable for release under the 
applicable CGMP regulations. The truly raw data collected for all the samples evaluated and 
the supporting standards’ raw data to support using &is the method used should be maintained, 
and be readily available for inspection, at the manufacturing site. 

We recommend that you provide the following information in the Manufacturing Process and Process 
Controls section of the application (CTD” 3.2.P.3.3). 

” Draft kf4Q: The CTD - Quality, one in a series of draft guidances that provide recommendations 
for applicants preparing the Common Technical Document for the Registration of Pharmaceuticals 
for Human Use (CTD) for submission to the FDA. 

l Statement that the methods in this guidance are only being used and can on/y be to demonstrate 
the -uniformity of the final powder mix the freshly forined dosage units, and the 
“finished, unpackaged” drug product units with respect to the active content or a 
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description of the alternative methods that the manufacturer has used 50 demonstrate the 
adequaq uniformity of the powder mix, the in-process formed dosage units and the in- 
process finished dosage forms with respect to the active ‘content and the other key 
variable factors such as disintegrants, release retardants, and lubricants that are clearly 
required to be adequate/y controlled under 21 CFR 212.110 [Note: Other methods and 
procedures are required to demonstrate compliance of the processing stages prior to the 
final b/end to 21 CFR 2.21.110as well as to demonstrate the adequacy of the uniformity 
values for other critical variables such as disintegrants, release retardants and lubricants 
that direct/y can and do affect the efficacy and safety of the dosage units in the batch]. 

0 Summary of the data and data analysis from the powder mix assessment and as well as from 
s&a.+&& w the dynamic and static batch-representative sampling, 
examination, testing, and evaluation ofthe in-process “freshly formed” dosage units or the 
“finished’ dosage units to demonstrates compliance with 21 CFR 21LIl0, and for the 
finisbed drug product, the statistical quality control requirements of 23 CFR Z.Zl.,Z65(d) 
with respect to the active content, and any other variable factor(such as Dissolution, Drug 
Release, impurity, water content, residual so/vents) that may adverse/y impact the safety 
and efficacy of the dosages units in the batch. 

. -An informative tabulation of the valid results obtained from the in- 
process batch-representative dosage WI& units dynamically or statically sampled and tested I,: 
to support the uniformity of the of the drug product batches with respect to the active and ., + 
an analysis of thb‘t data that d&monstrates: < a) the :’ 
degree to which the data approximate B normal distribution of active ingredient and the other . 
components that govern @6 qqi,/gbi/ity gf the active in the batch, b) the validity of the 
batch release specifications set fo<the in-process final b/end, the “freshly formed” dosage 
units and the “finished” drug product, c) the compliance of the sampling and testing of 
the output of the various in-process manufacturing steps and the finished drug product 
with the CGMP requirements, and the validity of the controls on the incoming 
components, in-process materials and the drug product. 

l Summary of the powder mix, in-process formed dosage units and drug product sampling data 
and a supporting scientifically sound and appropriate batch-statistics-based analysis 
demonstrating that ir each met the minimum CGMP-compliant in-process statistics-based 
criteria for the initial process validation and for establishing the validity of the initial criteria 
used to establish the uniformity of the various materials with respect to the active content 
as we// as the other variables that can adverse/y impact the .sPfety and efficacy of the drug 
product batch. 

We recommend that you provide the following information in the Drug Product Specification . . section of w your submission (CTD 3.2.P.4.1): 

0 SLittBfftgfff A declaration in the drug product specification stating that the methods in this guidance 
are being used to demonstrate finished product uniformity of content for each active or a 
description of the sciefltifically sound and appropriate batch-statistics-based CGMP- 
compliant alternative methods used to demonstrate finished product uniformity of content for 
each active 
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We also recommend that you provide the following information in the Pharmaceutical Development 
Information section of the application (CTD 3.2.P.2.2): 

l Summary of the results’data and the scientifically sound analysis& thereof that establishes 
the correlation of the batch-representative in-process dosage unit uniformity results for each 
active B with the batch-representative finished product uniformity of content 
results for each active ingredient 

l Summary of the results’data and the scientifically sound analysis& thereof that establishes 
the degree of correlation of the batch-representatively-sampled powder mix uniformity 
results for each active ingredient with the batch-representative in-process dosage unit 
B results for each active ingredient 

: B, Postapproval Change 

’ If; you plan on changing any of &e your existing controls for m the active-content 
uniformity of & final b/end and/or the uniformity of content for each activein the in-process 
dosage units and/or the drug product to the methods described in this guidance, the change should . 
be considered e according to the criteria set forth in the Agency’s 
guidances . ‘* for postapproval changes. wg When the change 
can proper/y be c/+fie{ as a,mino;.change, we recommend you provide a notice ofthe change 
in the next annual re,pdrt along-with the ‘information indicated in se&on A, above. Tks: While the , 

: : .’ I. 
jj. 1: a 

intermediate results, stand%&, and s~atistjcally derived data should be tabulated and. ,’ *,# :.~’ 
submitted, the raw data collected,to support changes can be maintained at the manufacturing site. : I L: . *Z 
451 

,. 
,’ _;_ ,,_ 

l8 FDA’s guidance for induSt& ‘0; Changes to an Approved NDA or ANDA. ” 
I, 

,‘,:... % 

Considering the definitions provided in the “GLOSSARY,” this commenter 
recommends adding the definitions that the commenter has provided in this 
commentary (in pages 2 through 7) to the “GLOSSARY.” 

In addition, this commenter recommends making the following changes to 
the definitions in the “GLOSSARY” contained in Lines 453 through 486 of the 
Draft’s text. 

“GLOSSARY 

Absolute as used to define the limits for a variable means the maximum bounded range for that 
variable. For example, an q absolute content range fsiy-ck/effft 0 - a) is a content range 
which is independent of the value of the mean value observed for any set of samples and 
within which a// individual sample values must fall e 
B. For example, if- i.~ E,&+& the manufacturer’s established 
requirement is that all b/end samples must fall within 95.0 (j& to IO5 y$, of the target value, 
the absolute range is PC I,/ 9.5%jj 95.0 % to IO5 % andnot a) 100 +/- 5 % 
or b), when the sample tested ranges fEom 96.0 % to 105 % and the mean is 99.5 %, not 99.5 % - 
3.5%/+5.5 %). 
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Exhibit Batches refer to any batch of drug product submitted in support of an V I N D, 
ANDA, NDA, ANADA, or NADA. This includes bioequivalence, &+-development, start-up, 
initial validation, and commercial production batches of a drug product. 

In-process dosage unit is a capsule or tablet as it exists at the completion of any in-process step 
starting from the time the dosage unit is formed in the manufacturing process m 
and continuing until it is packaged. for example, in a process that has processing steps 
(phases, stages) that: a) forms the final b/end into tablet cores, b) film-coats the cores with a 
color, c) overcoats the color coat with a clear coat, d) prints identification on the clear 
coated units, e) waxes andpolishes the printed units, 1’) holds the polished units in bulk until 
the batch is released for packaging, and g) packages the released polished units for 
distribution, the outputs of steps “a)” through “e)” are &collections of in-process dosage 
units. in the example, the corresponding appropriate “in-process dosage unit” phase- 
differentiating identifiers couid be: a) “freshly formed, ” b) “color coated, rr c) “clear coated, R 
d) “printed, U and e) “polished. n 

RSD is relative standard deviation; RSLI = [(standard deviation)/(mean)] x 100%. 

Significant event is any operation during solid dosage production process that can adversely affect 
the integrity of the in-process materials and, hence, their quality attributes. Transferring powder from 
a blender to a bin or from the bin to a hopper are two examples of significant events in the a blending ’ 
a31& or cQmpreSs.ion ,piocess~ $tc+. 47p d. -;;:,: 1 ,’ : ,.: . 
Stratifiedsampling. istheprocess of collecting a representative sample by selecting%units delibeF&ely : )’ ‘:’ 
from various identified locations within a lot or batch, or from various phases or periods.of a process. ’ :, . . I II :; 
to obtain a,sample dosage unit that specifically targets locations throughout the compression/fXin~~ 1 ,. . 
operation that have a higher risk of producing failing results in the finished product uniformity *of 
content. Stratified sampling, is therefore, by definition, a non- CGMP-compliant form-‘of : 
sampling because the drug product CGMP regulations require the samples to. be 
*‘representative” (2.1 CFR 211.160). Stratified sampling does not provide samples that 
meet this CGMP minimum requirement. 

Target assay is the intended strength or intended amount of active ingredient in the dosage unit. 
. . AQtk&&m /nitia/ va/idafion batch is a batch manufactured and tested to verify the proposed 

routine manufacturing process controls are adequate. Because the in-process controls (21 CFR 
211,110(a)) require the manufacturer to have, and follow, for each batch, established 
control procedures “to monitor the output and to validate the performance of those manufacturing 
processes that may be responsible for causing variability in the characteristics of in-process material and the 
drug product,” each production batch is a required to be a batch that validates the process. 

Weight correct is a mathematical correction to ti 
t validly normalize the content result obtained for the 
level of active in a “freshly formed” dosage unit to what that active content result would 
probably have been had that dosage unit been formed at the manufacturer’s established 
target weight. For example, a tablet with a measuredstrength of 19.4 mgandweight of98 mg has 
a weight fraction active content of 0.197959184 mgActive/mgTablet(mgActive /mgTablet = 19.4 f 
98 = 0.197959184 H&FR&. &&&If the drug-product’s label claim is 20 mgper each 100 mg 
tablet, se the weight--corrected result percent of active in the dosage unit tested is 
WO. 197959184 +R&~&+F?&-~~,~* + 0.20 wA,*jJwTablet * 100 %-= 98.9795918 70 of the 
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label claim. Rounding that result to two decimal places and using the result to estimate the 
content of active in the b/end that went into that tablet, you find that the blend content was 
probably w 99% of &ST++ the blend q target content level for the active. In general, this 
use of weight corrected results in determining batch acceptability should be limited to: a) 
cases where the results from the testing of the freshly formed dosage units has been justified 
on “personnel safety” grounds in lieu of “final blend” testing, or b) where they may 
contribute to understanding the root cause of the failure of a batch to meet any of its 
uniformity criteria. 

As stated in the text, though this commenter has attempted to flag the exit 
points to assist the Agency, this commenter leaves it up to the Agency to 
appropriately revise the two flow diagrams presented as Attachments 1 and 2 
after they have revised the Draft’s text: a) as this commenter has suggested or 
b) in any manner that is scientifically sound and complies with a//of the clear 
applicable CGMP requirement min~W~ms set forth in 21 CFR 211. 
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This Commenter’s Concludinn Remarks 

Based on the obvious, documented, numerous divergences of the Draft from the 
clear reauirement min!mums set forth in the CGMP regulations for drug products, 
this Draft needs serious review and revision by the Agency. 

Further, the Agency needs to be concerned about issuing guidance such as this 
(even in draft form) that so blatantly ignores any clear CGMP regulation. 

This is the case because, in 1988, the US Supreme Court held that to the extent 
that such publications are clearly at odds with any statute or clear regulation 
governing the industry, publishing such is outside of the Agency’s administrative 
discretion. 

In addition, this commenter was surprised that the Agency would issue, even in 
Draft form, a guidance containing text that is obviously at odds with sound science. 

Finally, in a separate submission, this commenter is again submitting the 
commenter’s review of the PQRI document (“The Use of Stratefied Sampling of Blend 
and Dosage Units to Demonstrate Adequacy of Mix for Powder Blends, PDA J. Pharm. 
Sci Techno/., 5759-74, 2003”) used as the basis for this guidance, and, as 
appendices, reviews of documents used to support that PQRI document. 

End of E-Docket Submission 
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