
The Ministry of Health, Labour and 
Welfare Ministerial Notification No. 285 

Pursuant to Paragraph 1, Article 41 of the Pharmaceutical Affairs Law (Law No. 
145, 1960), the Japanese Pharmacopoeia (hereinafter referred to as "new Phar-
macopoeia"), which has been established as follows*, shall be applied on April 1, 
2006, and the Ministry of Health, Labour and Welfare Ministerial Notification No. 
111 (Matter of Establishing the Japanese Pharmacopoeia; hereinafter referred to as 
"previous Pharmacopoeia"), issued in 2001, shall be abolished on March 31, 2006. 
However, in the case of drugs which are listed in the new Pharmacopoeia (limited to 
those listed in the previous Pharmacopoeia) and drugs which have been approved as 
of April 1, 2006 as prescribed under Paragraph 1, Article 14 of the same law [includ-
ing drugs the Minister of Health, Labour and Welfare specifies (the Ministry of 
Health and Welfare Ministerial Notification No. 104, 1994) as those exempted from 
marketing approval pursuant to Paragraph 1, Article 14 of the Pharmaceutical 
Affairs Law (hereinafter referred to as "drugs exempted from approval")], the Name 
and Standards established in the previous Pharmacopoeia (limited to part of the 
Name and Standards for the drugs concerned) may be accepted to conform to the 
Name and Standards established in the new Pharmacopoeia before and on September 
30, 2007. In the case of drugs which are listed in the new Pharmacopoeia (excluding 
those listed in the previous Pharmacopoeia) and drugs which have been approved as 
of April 1, 2006 as prescribed under Paragraph 1, Article 14 of the same law (includ-
ing those exempted from approval), they may be accepted as those being not listed in 
the new Pharmacopoeia before and on September 30, 2007. 

Jiro Kawasaki 
The Minister of Health, Labour and Welfare 

March 31, 2006 

Referring the next title to this book: "The Japanese Pharmacopoeia". 

(The text referred to by the term "as follows" are omitted here. All of them are made 
available for public exhibition at the Evaluation and Licensing Division, Pharmaceu-
tical and Food Safety Bureau, Ministry of Health, Labour and Welfare, at each 
Regional Bureau of Health and Welfare, and at each Prefectural Office in Japan). 

*The term "as follows" here indicates the contents of the Japanese Pharmacopoeia Fifteenth Edition 
from General Notices to Ultraviolet-visible Reference Spectra (pp. 1 — 1654). 
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the weight of material on each sieve. Determine the weight of 
material in the collecting pan in a similar manner. Reassem-
ble the nest of sieves, and agitate for 5 minutes. Remove and 
weigh each sieve as previously described. Repeat these steps 
until the endpoint criteria are met (see Endpoint Determina-
tion under Test Sieves). Upon completion of the analysis, 
reconcile the weights of material. Total losses must not ex-
ceed 5% of the weight of the original test specimen. 

Repeat the analysis with a fresh specimen, but using a sin-
gle sieving time equal to that of the combined times used 
above. Confirm that this sieving time conforms to the re-
quirements for endpoint determination. When this endpoint 
has been validated for a specific material, then a single fixed 
time of sieving may be used for future analyses, providing the 
particle size distribution falls within normal variation. 

If there is evidence that the particles retained on any sieve 
are aggregates rather than single particles, the use of mechan-
ical dry sieving is unlikely to give good reproducibility, a 
different particle size analysis method should be used. 

Air Entrainment Methods 
Air Jet and Sonic Shifter Sieving—Different types of com-

mercial equipment that use a moving air current are available 
for sieving. A system that uses a single sieve at a time is 
referred to as air jet sieving. It uses the same general sieving 
methodology as that described under the Dry Sieving 
Method, but with a standardized air jet replacing the normal 
agitation mechanism. It requires sequential analyses on in-
dividual sieves starting with the finest sieve to obtain a parti-
cle size distribution. Air jet sieving often includes the use of 
finer test sieves than used in ordinary dry sieving. This tech-
nique is more suitable where only oversize or undersize frac-
tions are needed. 

In the sonic sifting method, a nest of sieves is used, and the 
test specimen is carried in a vertically oscillating column of 
air that lifts the specimen and then carries it back against the 
mesh openings at a given number of pulses per minute. It 
may be necessary to lower the sample amount to 5 g, when 
sonic shifting is employed. 

The air jet sieving and sonic sieving methods may be useful 
for powders or granules when mechanical sieving techniques 
are incapable of giving a meaningful analysis. 

These methods are highly dependent upon proper disper-
sion of the powder in the air current. This requirement may 
be hard to achieve if the method is used at the lower end of 
the sieving range (i.e., below 75 pm), when the particles tend 
to be more cohesive, and especially if there is any tendency 
for the material to develop an electrostatic charge. For the 
above reasons endpoint determination is particularly critical, 
and it is very important to confirm that the oversize material 
comprises single particles and is not composed of aggregates. 

INTERPRETATION 
The raw data must include the weight of test specimen, the 

total sieving time, and the precise sieving methodology and 
the set values for any variable parameters, in addition to the 
weights retained on the individual sieves and in the pan. It 
may be convenient to convert the raw data into a cumulative 
weight distribution, and if it is desired to express the distribu-
tion in terms of a cumulative weight undersize, the range of 
sieves used should include a sieve through which all the 
material passes. If there is evidence on any of the test sieves 
that the material remaining on it is composed of aggregates 
formed during the sieving process, the analysis is invalid. 
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0Additional information on particle size measurement, sample size, 
and data analysis is available, for example, in ISO 9276. 
2International Organization for Standardization (ISO) Specification 
ISO 3310-1; Test sieves-Technical requirements and testing 

4. Biological Tests/Biochemical 
Tests/Microbial Tests 

4.01 Bacterial Endotoxins Test 
This test is harmonized with the European Pharmacopoeia 

and the U. S. Pharmacopeia. The parts of the text that are 
not harmonized are marked with symbols (• •). 

Bacterial Endotoxins Test is a test to detect or quantify 
bacterial endotoxins of gram-negative bacterial origin using a 
lysate reagent prepared from blood corpuscle extracts of 
horseshoe crab (Limuluspolyphemus or Tachypleus tridenta-
tus). There are two types of techniques for this test: the gel-
clot techniques, which are based on gel formation by the 
reaction of the lysate TS with endotoxins, and the photomet-
ric techniques, which are based on endotoxin-induced optical 
changes of the lysate TS. The latter include turbidimetric 
techniques, which are based on the change in lysate TS tur-
bidity during gel formation, and chromogenic techniques, 
which are based on the development of color after cleavage 
of a synthetic peptide-chromogen complex. 

Proceed by any one of these techniques for the test. In the 
event of doubt or dispute, the final decision is made based on 
the gel-clot techniques, unless otherwise indicated. 

The test is carried out in a manner that avoids endotoxin 
contamination. 

Apparatus 
Depyrogenate all glassware and other heat-stable materials 

in a hot-air oven using a validated process. Commonly used 
minimum time and temperature settings are 30 minutes at 
250°C. If employing plastic apparatus, such as multi-well 
plates and tips for micropipettes, use only that which has 
been shown to be free of detectable endotoxin and which 
does not interfere with the test. 

Preparation of Standard Endotoxin Stock Solution 
•Prepare Standard Endotoxin Stock Solution by dissolv-

ing Endotoxin 10000 Reference Standard or Endotoxin 100 
Reference Standard in water for bacterial endotoxins test 
(BET).•  Endotoxin is expressed in Endotoxin Units (EU). 
One EU is equal to one International Unit (IU) of endotoxin. 

Preparation of Standard Endotoxin Solution 
After mixing Standard Endotoxin Stock Solution 

thoroughly, prepare appropriate serial dilutions of Standard 
Endotoxin Solution, using water for BET. Use dilutions as 
soon as possible to avoid loss of activity by adsorption. 

Preparation of sample solutions 
Unless otherwise specified, prepare sample solutions by 

dissolving or diluting drugs, using water for BET. •Sample 
solutions for containers for medicines should be prepared 
according to other specified procedures.•  If necessary, adjust 
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the weight of material on each sieve. Determine the weight of 
material in the collecting pan in a similar manner. Reassem-
ble the nest of sieves, and agitate for 5 minutes. Remove and 
weigh each sieve as previously described. Repeat these steps 
until the endpoint criteria are met (see Endpoint Determina-
tion under Test Sieves). Upon completion of the analysis, 
reconcile the weights of material. Total losses must not ex-
ceed 5% of the weight of the original test specimen. 

Repeat the analysis with a fresh specimen, but using a sin-
gle sieving time equal to that of the combined times used 
above. Confirm that this sieving time conforms to the re-
quirements for endpoint determination. When this endpoint 
has been validated for a specific material, then a single fixed 
time of sieving may be used for future analyses, providing the 
particle size distribution falls within normal variation. 

If there is evidence that the particles retained on any sieve 
are aggregates rather than single particles, the use of mechan-
ical dry sieving is unlikely to give good reproducibility, a 
different particle size analysis method should be used. 

Air Entrainment Methods 
Air Jet and Sonic Shifter Sieving—Different types of com-

mercial equipment that use a moving air current are available 
for sieving. A system that uses a single sieve at a time is 
referred to as air jet sieving. It uses the same general sieving 
methodology as that described under the Dry Sieving 
Method, but with a standardized air jet replacing the normal 
agitation mechanism. It requires sequential analyses on in-
dividual sieves starting with the finest sieve to obtain a parti-
cle size distribution. Air jet sieving often includes the use of 
finer test sieves than used in ordinary dry sieving. This tech-
nique is more suitable where only oversize or undersize frac-
tions are needed. 

In the sonic sifting method, a nest of sieves is used, and the 
test specimen is carried in a vertically oscillating column of 
air that lifts the specimen and then carries it back against the 
mesh openings at a given number of pulses per minute. It 
may be necessary to lower the sample amount to 5 g, when 
sonic shifting is employed. 

The air jet sieving and sonic sieving methods may be useful 
for powders or granules when mechanical sieving techniques 
are incapable of giving a meaningful analysis. 

These methods are highly dependent upon proper disper-
sion of the powder in the air current. This requirement may 
be hard to achieve if the method is used at the lower end of 
the sieving range (i.e., below 75 pm), when the particles tend 
to be more cohesive, and especially if there is any tendency 
for the material to develop an electrostatic charge. For the 
above reasons endpoint determination is particularly critical, 
and it is very important to confirm that the oversize material 
comprises single particles and is not composed of aggregates. 

INTERPRETATION 
The raw data must include the weight of test specimen, the 

total sieving time, and the precise sieving methodology and 
the set values for any variable parameters, in addition to the 
weights retained on the individual sieves and in the pan. It 
may be convenient to convert the raw data into a cumulative 
weight distribution, and if it is desired to express the distribu-
tion in terms of a cumulative weight undersize, the range of 
sieves used should include a sieve through which all the 
material passes. If there is evidence on any of the test sieves 
that the material remaining on it is composed of aggregates 
formed during the sieving process, the analysis is invalid. 
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')Additional information on particle size measurement, sample size, 
and data analysis is available, for example, in ISO 9276. 
2 International Organization for Standardization (ISO) Specification 
ISO 3310-1; Test sieves-Technical requirements and testing 

4. Biological Tests/Biochemical 
Tests/Microbial Tests 

4.01 Bacterial Endotoxins Test 
This test is harmonized with the European Pharmacopoeia 

and the U. S. Pharmacopeia. The parts of the text that are 
not harmonized are marked with symbols (+ .). 

Bacterial Endotoxins Test is a test to detect or quantify 
bacterial endotoxins of gram-negative bacterial origin using a 
lysate reagent prepared from blood corpuscle extracts of 
horseshoe crab (Limuluspolyphemus or Tachypleus tridenta-
tus). There are two types of techniques for this test: the gel-
clot techniques, which are based on gel formation by the 
reaction of the lysate TS with endotoxins, and the photomet-
ric techniques, which are based on endotoxin-induced optical 
changes of the lysate TS. The latter include turbidimetric 
techniques, which are based on the change in lysate TS tur-
bidity during gel formation, and chromogenic techniques, 
which are based on the development of color after cleavage 
of a synthetic peptide-chromogen complex. 

Proceed by any one of these techniques for the test. In the 
event of doubt or dispute, the final decision is made based on 
the gel-clot techniques, unless otherwise indicated. 

The test is carried out in a manner that avoids endotoxin 
contamination. 

Apparatus 
Depyrogenate all glassware and other heat-stable materials 

in a hot-air oven using a validated process. Commonly used 
minimum time and temperature settings are 30 minutes at 
250°C. If employing plastic apparatus, such as multi-well 
plates and tips for micropipettes, use only that which has 
been shown to be free of detectable endotoxin and which 
does not interfere with the test. 

Preparation of Standard Endotoxin Stock Solution 
'Prepare Standard Endotoxin Stock Solution by dissolv-

ing Endotoxin 10000 Reference Standard or Endotoxin 100 
Reference Standard in water for bacterial endotoxins test 
(BET)., Endotoxin is expressed in Endotoxin Units (EU). 
One EU is equal to one International Unit (IU) of endotoxin. 

Preparation of Standard Endotoxin Solution 
After mixing Standard Endotoxin Stock Solution 

thoroughly, prepare appropriate serial dilutions of Standard 
Endotoxin Solution, using water for BET. Use dilutions as 
soon as possible to avoid loss of activity by adsorption. 

Preparation of sample solutions 
Unless otherwise specified, prepare sample solutions by 

dissolving or diluting drugs, using water for BET. 'Sample 
solutions for containers for medicines should be prepared 
according to other specified procedures., If necessary, adjust 
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the weight of material on each sieve. Determine the weight of 
material in the collecting pan in a similar manner. Reassem- 
ble the nest of sieves, and agitate for 5 minutes. Remove and 
weigh each sieve as previously described. Repeat these steps 
until the endpoint criteria are met (see Endpoint Determina- 
tion under Test Sieves}. Upon completion of the analysis, 
reconcile the weights of material. Total losses must not ex- 
ceed 5% of the weight of the original test specimen.

Repeat the analysis with a fresh specimen, but using a sin- 
gle sieving time equal to that of the combined times used 
above. Confirm that this sieving time conforms to the re- 
quirements for endpoint determination. When this endpoint 
has been validated for a specific material, then a single fixed 
time of sieving may be used for future analyses, providing the 
particle size distribution falls within normal variation.

If there is evidence that the particles retained on any sieve 
are aggregates rather than single particles, the use of mechan- 
ical dry sieving is unlikely to give good reproducibility, a 
different particle size analysis method should be used.

Air Entrainment Methods
Air Jet and Sonic Shifter Sieving—Different types of com- 

mercial equipment that use a moving air current are available 
for sieving. A system that uses a single sieve at a time is 
referred to as air jet sieving. It uses the same general sieving 
methodology as that described under the Dry Sieving 
Method, but with a standardized air jet replacing the normal 
agitation mechanism. It requires sequential analyses on in- 
dividual sieves starting with the finest sieve to obtain a parti- 
cle size distribution. Air jet sieving often includes the use of 
finer test sieves than used in ordinary dry sieving. This tech- 
nique is more suitable where only oversize or undersize frac- 
tions are needed.

In the sonic sifting method, a nest of sieves is used, and the 
test specimen is carried in a vertically oscillating column of 
air that lifts the specimen and then carries it back against the 
mesh openings at a given number of pulses per minute. It 
may be necessary to lower the sample amount to 5 g, when 
sonic shifting is employed.

The air jet sieving and sonic sieving methods may be useful 
for powders or granules when mechanical sieving techniques 
are incapable of giving a meaningful analysis.

These methods are highly dependent upon proper disper- 
sion of the powder in the air current. This requirement may 
be hard to achieve if the method is used at the lower end of 
the sieving range (i.e., below 75 when the particles tend 
to be more cohesive, and especially if there is any tendency 
for the material to develop an electrostatic charge. For the 
above reasons endpoint determination is particularly critical, 
and it is very important to confirm that the oversize material 
comprises single particles and is not composed of aggregates.

INTERPRETATION
The raw data must include the weight of test specimen, the 

total sieving time, and the precise sieving methodology and 
the set values for any variable parameters, in addition to the 
weights retained on the individual sieves and in the pan. It 
may be convenient to convert the raw data into a cumulative 
weight distribution 3 and if it is desired to express the distribu- 
tion in terms of a cumulative weight undersize, the range of 
sieves used should include a sieve through which all the 
material passes. If there is evidence on any of the test sieves 
that the material remaining on 辻 is composed of aggregates 
formed during the sieving process, the analysis is invalid. 

^Additional mformation on particle size measurement, sample size, 
and data analysis is available, for example, in ISO 9276.
^International Organization for Standardization (ISO) Specification 
ISO 3310-1; Test sieves-Technical requirements and testing

4. Biological Tests/Biochemical 
Tests/Microbial Tests

4.01 Bacterial Endotoxins Test
This test is harmonized with the European Pharmacopoeia 

and the U. S. Pharmacopeia. The parts of the text that are 
not harmonized are marked with symbols (♦ .).

Bacterial Endotoxins Test is a test to detect or quantify 
bacterial endotoxins of gram-negative bacterial origin using a 
lysate reagent prepared from blood corpuscle extracts of 
horseshoe crab (Limuluspolyphemus or Tachypleus tridenta- 
tus). There are two types of techniques for this test: the gel- 
clot techniques, which are based on gel formation by the 
reaction of the lysate TS with endotoxins, and the photomet- 
ric techniques, which are based on endotoxin-induced optical 
changes of the lysate TS. The latter include turbidimetric 
techniques, which are based on the change in lysate TS tur- 
bidity during gel formation, and chromogenic techniques, 
which are based on the development of color after cleavage 
of a synthetic peptide-chromogen complex.

Proceed by any one of these techniques for the test. In the 
event of doubt or dispute, the final decision is made based on 
the gel-clot techniques, unless otherwise indicated.

The test is carried out in a manner that avoids endotoxin 
contamination.

Apparatus
Depyrogenate all glassware and other heat-stable materials 

in a hot-air oven using a validated process. Commonly used 
minimum time and temperature settings are 30 minutes at 
250°C. If employing plastic apparatus, such as multi-well 
plates and tips for micropipettes, use only that which has 
been shown to be free of detectable endotoxin and which 
does not interfere with the test.

Preparation of Standard Endotoxin Stock Solution
♦Prepare Standard Endotoxin Stock Solution by dissolv- 

ing Endotoxin 10000 Reference Standard or Endotoxin 100 
Reference Standard in water for bacterial endotoxins test 
(BET).. Endotoxin is expressed in Endotoxin Units (EU). 
One EU is equal to one International Unit (IU) of endotoxin.

Preparation of Standard Endotoxin Solution
After mixing Standard Endotoxin Stock Solution 

thoroughly, prepare appropriate serial dilutions of Standard 
Endotoxin Solution, using water for BET. Use dilutions as 
soon as possible to avoid loss of activity by adsorption.

Preparation of sample solutions
Unless otherwise specified, prepare sample solutions by 

dissolving or diluting drugs, using water for BET. * Sample 
solutions for containers for medicines should be prepared 
according to other specified procedures. 4. If necessary, adjust
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the pH of the solution to be examined so that the pH of the 
mixture of the lysate TS and sample solution falls within the 
specified pH range for the lysate reagent to be used. This 
usually applies to a sample solution with a pH in the range of 
6.0 to 8.0. TSs or solutions used for adjustment of pH may 
be prepared using water for BET, and then stored in contain-
ers free of detectable endotoxin. 

Determination of Maximum Valid Dilution 
The Maximum Valid Dilution (MVD) is the maximum 

allowable dilution of a sample solution at which the endotox-
in limit can be determined. 

Determine the MVD from the following equation: 

Endotoxin limit 
x Concentration of sample solution 

MVD — 
A 

Endotoxin limit: 
The endotoxin limit for injections, defined on the basis 
of dose, equals KIM, where K is a minimum pyrogenic 
dose of endotoxin per kg body mass (EU/kg), and M is 
equal to the maximum dose of product per kg of body 
mass in a single hour period. 

Concentration of sample solution: 
mg/mL in the case of endotoxin limit specified by mass 
(EU/mg) 
imEci/mL in the case of endotoxin limit specified by 
equivalent (EU/mEq). 
Units/mL in the case of endotoxin limit specified by bio-
logical unit (EU/Unit) 
mL/mL in the case of endotoxin limit specified by 
volume (EU/mL) 

A : the labeled lysate reagent sensitivity in the gel-clot tech-
niques (EU/mL) or the lowest point used (EU/mL) in the 
standard regression curve of the turbidimetric or chro-
mogenic techniques 

Gel-clot techniques 
The gel-clot techniques detect or quantify endotoxins 

based on clotting of the lysate TS in the presence of endotox-
in. To ensure both the precision and validity of the test, per-
form the tests for confirming the labeled lysate reagent sen-
sitivity and for interfering factors as described under 
Preparatory testing. 

(1) Preparatory testing 
(i) Test for confirmation of labeled lysate reagent sen-

sitivity 
The labeled sensitivity of lysate reagent is defined as the 

lowest concentration of endotoxin that is needed to cause the 
lysate TS to clot under the conditions specified for the lysate 
reagent to be used. 

The test for confirmation of the labeled lysate reagent sen-
sitivity is to be carried out when each new lot of lysate reagent 
is used or when there is any change in the experimental condi-
tions which may affect the outcome of the test. Perform the 
test by the following procedures. 

Prepare standard solutions having four concentrations 
equivalent to 2 A, A, 0.5 A and 0.25 A by diluting the Standard 
Endotoxin Stock Solution with water for BET. Prepare the 
lysate TS by dissolving the lysate reagent with water for BET 
or a suitable buffer. Mix a volume of the lysate TS with an 
equal volume of one of the standard solutions (usually, 0.1 
mL aliquots) in each test tube. When single test vials or 
ampoules containing lyophilized lysate reagent are used, add 
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solutions directly to the vial or ampoule. 
Keep the tubes (or containers such as vials or ampoules) 

containing the reaction mixture usually at 37 ± 1°C for 60 ± 
2 minutes, avoiding vibration. To test the integrity of the gel 
after incubation, invert each tube or container through ap-
proximately 180° in one smooth motion. If a firm gel has 
formed that remains in place upon inversion, record the 
result as positive. A result is negative if either a firm gel is not 
formed, or if a fragile gel has formed but flows out upon 
inversion. 

Making the standard solutions of four concentrations one 
set, test four replicates of the set. 

The test is not valid unless 0.25 A of the standard solution 
shows a negative result in each set of tests. If the test is not 
valid, repeat the test after verifying the test conditions. 

The endpoint is the last positive test in the series of decreas-
ing concentrations of endotoxin. Calculate the geometric 
mean endpoint concentration using the following formula: 

Geometric Mean Endpoint Concentration = antilog (Eel f) 

Ee = the sum of the log endpoint concentrations of the 
dilution series used 

f= the number of replicates 
If the geometric mean endpoint concentration is not less 

than 0.5 A and not more than 2.0 A, the labeled sensitivity is 
confirmed. 

(ii) Test for interfering factors 
This test is performed to check for the presence of enhanc-

ing or inhibiting factors for the reaction in sample solutions. 
Following Table 4.01-1, prepare solutions A and B using a 

sample solution under test, and solutions C and D using 
water for BET. Test solutions A and B and solutions C and D 
in quadruplicate and in duplicate, respectively. Concerning 
the incubation temperature, incubation time, and procedure 
for the confirmation of gel formation, follow the procedure 
under (i) Test for confirmation of labeled lysate reagent 
sensitivity of (1) Preparatory testing. 

The geometric mean endpoint concentrations of B and C 
solutions are determined by using the formula described in (i) 
Test for confirmation of labeled lysate reagent sensitivity of 
(1) Preparatory testing. 

This test must be repeated when there is any change in the 
experimental conditions which may affect the outcome of the 
test. 

Table 4.01-1 

Solution 

Concentration of added 
endotoxinin in each solution/ 

Solution to which 
endotoxin is added 

Diluent 
Dilu U'm 
factor 

Concentration of 
added endotoxin 

after dilution 

Number 
of 

replicates 

A 0/Sample solution — — — 4 

B 21/Sample solution Sample 
solution 

1 
2 
4 
8 

21 
11 
0.51 
0.251 

4 

C 21/Water for BET Water for 
BET 

I 
2 
4 
8 

21 
11 
0.51 
0.251 

2

D 0/Water for BET - - - 2 
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the pH of the solution to be examined so that the pH of the 
mixture of the lysate TS and sample solution falls within the 
specified pH range for the lysate reagent to be used. This 
usually applies to a sample solution with a pH in the range of 
6.0 to 8.0. TSs or solutions used for adjustment of pH may 
be prepared using water for BET, and then stored in contain-
ers free of detectable endotoxin. 

Determination of Maximum Valid Dilution 
The Maximum Valid Dilution (MVD) is the maximum 

allowable dilution of a sample solution at which the endotox-
in limit can be determined. 

Determine the MVD from the following equation: 

Endotoxin limit 
x Concentration of sample solution 

MVD — 
A 

Endotoxin limit: 
The endotoxin limit for injections, defined on the basis 
of dose, equals KIM, where K is a minimum pyrogenic 
dose of endotoxin per kg body mass (EU/kg), and M is 
equal to the maximum dose of product per kg of body 
mass in a single hour period. 

Concentration of sample solution: 
mg/mL in the case of endotoxin limit specified by mass 
(EU/mg) 
•mEq/mL in the case of endotoxin limit specified by 
equivalent (EU/mEq)+
Units/mL in the case of endotoxin limit specified by bio-
logical unit (EU/Unit) 
mL/mL in the case of endotoxin limit specified by 
volume (EU/mL) 

A : the labeled lysate reagent sensitivity in the gel-clot tech-
niques (EU/mL) or the lowest point used (EU/mL) in the 
standard regression curve of the turbidimetric or chro-
mogenic techniques 

Gel-clot techniques 
The gel-clot techniques detect or quantify endotoxins 

based on clotting of the lysate TS in the presence of endotox-
in. To ensure both the precision and validity of the test, per-
form the tests for confirming the labeled lysate reagent sen-
sitivity and for interfering factors as described under 
Preparatory testing. 

(1) Preparatory testing 
(i) Test for confirmation of labeled lysate reagent sen-

sitivity 
The labeled sensitivity of lysate reagent is defined as the 

lowest concentration of endotoxin that is needed to cause the 
lysate TS to clot under the conditions specified for the lysate 
reagent to be used. 

The test for confirmation of the labeled lysate reagent sen-
sitivity is to be carried out when each new lot of lysate reagent 
is used or when there is any change in the experimental condi-
tions which may affect the outcome of the test. Perform the 
test by the following procedures. 

Prepare standard solutions having four concentrations 
equivalent to 2 A, A, 0.5 A and 0.25 A by diluting the Standard 
Endotoxin Stock Solution with water for BET. Prepare the 
lysate TS by dissolving the lysate reagent with water for BET 
or a suitable buffer. Mix a volume of the lysate TS with an 
equal volume of one of the standard solutions (usually, 0.1 
mL aliquots) in each test tube. When single test vials or 
ampoules containing lyophilized lysate reagent are used, add 
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solutions directly to the vial or ampoule. 
Keep the tubes (or containers such as vials or ampoules) 

containing the reaction mixture usually at 37 ± 1°C for 60 ± 
2 minutes, avoiding vibration. To test the integrity of the gel 
after incubation, invert each tube or container through ap-
proximately 180° in one smooth motion. If a firm gel has 
formed that remains in place upon inversion, record the 
result as positive. A result is negative if either a firm gel is not 
formed, or if a fragile gel has formed but flows out upon 
inversion. 

Making the standard solutions of four concentrations one 
set, test four replicates of the set. 

The test is not valid unless 0.25 A of the standard solution 
shows a negative result in each set of tests. If the test is not 
valid, repeat the test after verifying the test conditions. 

The endpoint is the last positive test in the series of decreas-
ing concentrations of endotoxin. Calculate the geometric 
mean endpoint concentration using the following formula: 

Geometric Mean Endpoint Concentration = antilog (Ee/f) 

Ee = the sum of the log endpoint concentrations of the 
dilution series used 

f= the number of replicates 
If the geometric mean endpoint concentration is not less 

than 0.5 A and not more than 2.0 A, the labeled sensitivity is 
confirmed. 

(ii) Test for interfering factors 
This test is performed to check for the presence of enhanc-

ing or inhibiting factors for the reaction in sample solutions. 
Following Table 4.01-1, prepare solutions A and B using a 

sample solution under test, and solutions C and D using 
water for BET. Test solutions A and B and solutions C and D 
in quadruplicate and in duplicate, respectively. Concerning 
the incubation temperature, incubation time, and procedure 
for the confirmation of gel formation, follow the procedure 
under (i) Test for confirmation of labeled lysate reagent 
sensitivity of (1) Preparatory testing. 

The geometric mean endpoint concentrations of B and C 
solutions are determined by using the formula described in (i) 
Test for confirmation of labeled lysate reagent sensitivity of 
(1) Preparatory testing. 

This test must be repeated when there is any change in the 
experimental conditions which may affect the outcome of the 
test. 

Table 4.01-1 

Solution 

Concentration of added 
endotoxin in each solution/ 

Solution to which 
endotoxin is added 

Diluent 
Dilution 
factor 

Concentration of 
added endotoxin 

after rhlution 

Number of . 
replicates 

A 0/Sample solution — — 4 

B 21/Sample solution 
Sample 
solution 

1 
2 
4 
8 

21. 
11 
0.51 
0.251 

4 

C 11/Water for BET 
Water forBET 

1 
2 
4 
8 

21 
11 
0.51 
0.251 

2 

D 0/Water for BET — — — 2 
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the pH of the solution to be examined so that the pH of the 
mixture of the lysate TS and sample solution falls within the 
specified pH range for the lysate reagent to be used. This 
usually applies to a sample solution with a pH in the range of 
6.0 to 8.〇• TSs or solutions used for adjustment of pH may 
be prepared using water for BET, and then stored in contain- 
ers free of detectable endotoxin.

Determination of Maximum Valid Dilution
The Maximum Valid Dilution (MVD) is the maximum 

allowable dilution of a sample solution at which the endotox- 
in limit can be determined.

Determine the MVD from the following equation:

Endotoxin limit
x Concentration of sample solutionMVD =----------------------- ------------------------A

Endotoxin limit:
The endotoxin limit for injections, defined on the basis 
of dose, equals K/Af, where K is a minimum pyrogenic 
dose of endotoxin per kg body mass (EU/kg), and M is 
equal to the maximum dose of product per kg of body 
mass in a single hour period.

Concentration of sample solution:
mg/mL in the case of endotoxin limit specified by mass 
(EU/mg)
♦mEq/mL in the case of endotoxin limit specified by 
equivalent (EU/mEq).
Units/mL in the case of endotoxin limit specified by bio- 
logical unit (EU/Unit)
mL/mL in the case of endotoxin limit specified by 
volume (EU/mL)

A : the labeled lysate reagent sensitivity in the gel-clot tech- 
niques (EU/mL) or the lowest point used (EU/mL) in the 
standard regression curve of the turbidimetric or chro- 
mogenic techniques

Gel-clot techniques
The gel-clot techniques detect or quantify endotoxins 

based on clotting of the lysate TS in the presence of endotox- 
in. To ensure both the precision and validity of the test, per- 
form the tests for confirming the labeled lysate reagent sen- 
sitivity and for interfering factors as described under 
Preparatory testing.

(1)Preparatory testing
(i) Test for confirmation of labeled lysate reagent sen- 

sitivity
The labeled sensitivity of lysate reagent is defined as the 

lowest concentration of endotoxin that is needed to cause the 
lysate TS to clot under the cond辻ions specified for the lysate 
reagent to be used.

The test for confirmation of the labeled lysate reagent sen- 
sitivity is to be carried out when each new lot of lysate reagent 
is used or when there is any change in the experimental condi- 
tions which may affect the outcome of the test. Perform the 
test by the following procedures.

Prepare standard solutions having four concentrations 
equivalent to 2 A, A, 0.5 A and 0.25 A by diluting the Standard 
Endotoxin Stock Solution with water for BET. Prepare the 
lysate TS by dissolving the lysate reagent with water for BET 
or a suitable buffer. Mix a volume of the lysate TS with an 
equal volume of one of the standard solutions (usually, 0.1 
mL aliquots) in each test tube. When single test vials or 
ampoules containing lyophilized lysate reagent are used, add 

solutions directly to the vial or ampoule.
Keep the tubes (or containers such as vials or ampoules) 

containing the reaction mixture usually at 37 土 ! °C for 60 土 
2 minutes, avoiding vibration. To test the integrity of the gel 
after incubation, invert each tube or container through ap- 
proximately 180° in one smooth motion. If a firm gel has 
formed that remains in place upon inversion, record the 
result as positive. A result is negative if either a firm gel is not 
formed, or if a fragile gel has formed but flows out upon 
inversion.

Making the standard solutions of four concentrations one 
set, test four replicates of the set.

The test is not valid unless 0.25 2 of the standard solution 
shows a negative result in each set of tests. If the test is not 
valid, repeat the test after verifying the test conditions.

The endpoint is the last positive test in the series of decreas- 
ing concentrations of endotoxin. Calculate the geometric 
mean endpoint concentration using the following formula:

Geometric Mean Endpoint Concentration = antilog (Ee/f)

Ee = the sum of the log endpoint concentrations of the 
dilution series used

f= the number of replicates
If the geometric mean endpoint concentration is not less 

than 0.5 A and not more than 2.0 A, the labeled sensitivity is 
confirmed.

(ii) Test for interfering factors
This test is performed to check for the presence of enhanc- 

ing or inhibiting factors for the reaction in sample solutions.
Following Table 4.01-1, prepare solutions A and B using a 

sample solution under test, and solutions C and D using 
water for BET. Test solutions A and B and solutions C and D 
in quadruplicate and in duplicate, respectively. Concerning 
the incubation temperature, incubation time, and procedure 
for the confirmation of gel formation, follow the procedure 
under (i) Test for confirmation of labeled lysate reagent 
sensitivity of (1)Preparatory testing.

The geometric mean endpoint concentrations of B and C 
solutions are determined by using the formula described in (i) 
Test for confirmation of labeled lysate reagent sensitivity of 
(1)Preparatory testing.

This test must be repeated when there is any change in the 
experimental conditions which may affect the outcome of the 
test.

Table 4.01-1

Solution

Concentration of added 
endotoxin in each solution/ 

Solution to which 
endotoxin is added

Diluent Dilution 
factor

Concentration of 
added endotoxin 

after dilution

Number of 
replicates

A O/Sample solution — - - 4

B 2A/Sample solution Sample 
solution

1
2
4
8

2A 
U 
0.52 
0.25A

4

C 21/Water for BET Water for
BET

1
2
4
8

2A 
U 
0.5A 
0.25A

2

D O/Water for BET 一 一 一 2
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The test is valid if solutions A and D show no reaction and 
the result for solution C confirms the labeled sensitivity. 

If the geometric mean endpoint concentration of solution 
B is not less than 0.5 A and not greater than 2.0 A, the sample 
solution being examined does not contain interfering factors 
and complies with the test for interfering factors. Otherwise 
the sample solution interferes with the test. 

If the sample under test does not comply with the test at a 
dilution less than the MVD, repeat the test using a greater di-
lution, not exceeding the MVD. Furthermore, interference of 
the sample solution or diluted sample solution may be elimi-
nated by suitable treatment, such as filtration, neutralization, 
dialysis or heat treatment. 

(2) Limit test 
Based on the formation of a firm gel in the presence of 

endotoxin at above labeled lysate reagent sensitivity, this 
method tests whether a sample solution contains endotoxin 
not greater than the endotoxin limit. 

(i) Procedure 
Prepare solutions A, B, C and D according to Table 

4.01-2. Making these four solutions one set, test two repli-
cates of the set. 

In preparing solutions A and B, use the sample solutions 
complying with (ii) Test for interfering factors of (1) Prepara-
tory testing. Concerning the test conditions including the in-
cubation temperature, incubation time, and procedure for 
the confirmation of gel formation, follow the procedure un-
der (i) Test for confirmation of labeled lysate reagent sensitiv-
ity of (1) Preparatory testing. 

Table 4.01-2 

Solution 
Concentration of added endotoxin in 

each solution/Solution to which 
endotoxin is added 

Number of 
replicates

A 0/Sample solution 2 

B 2.1/Sample solution 2 

C 2A/Water for BET 2 

D 0/Water for BET 2 

(ii) Interpretation 
The test is valid when both replicates of solutions B and C 

are positive and those of solution D are negative. 
The sample meets the endotoxin limit requirement of the 

test when a negative result is found for both replicates of 
solution A. 

Repeat the test in duplicate when the test results are posi-
tive for one test but negative for the other one. The sample 
meets the endotoxin limit requirement of the test when a 
negative result is found for both replicates of solution A in 
the repeat test. 

The sample does not meet the endotoxin limit requirement 
of the test when a positive result is found for both replicates 
of the solution A at a dilution equal to the MVD. If the test is 
positive for the sample at a dilution less than the MVD, the 
test may be performed at a dilution not greater than the 
MVD. 

(3) Assay 
The test measures endotoxin concentrations of sample 

solutions by titration to an endpoint of gel formation. 
(i) Procedure 
Prepare solutions A, B, C and D according to Table 
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4.01-3. Making these four solutions one set, test two repli-
cates of the set. When preparing solutions A and B, use sam-
ple solutions complying with (ii) Test for interfering factors 
of (1) Preparatory testing. Concerning the test conditions, 
follow the procedure under (i) Test for confirmation of la-
beled lysate reagent sensitivity of (1) Preparatory testing. 

Table 4.01-3 

Solution 

Concentration of added 
endotoxin in each solution/ 

Solution to which 
endotoxin is added 

Diluent Dilution 
factor* 

Concentration of 
added endotoxin 

after 
dilution 

Number of 
replicates 

A 0/Sample solution 
water for 

BET 

I 
2 
4 
8 

— 
— 
-
-

2 

B 21/Sample solution — I 21 2 

C 21/Water for BET 
Water 

for 
BET 

1 
2 
4 
8 

21 
11 
BR 
0.251 

2 

D 0/Water for BET — — 2 

* The dilution range of the dilution series of solution A may be changed as appropriate, 
but not exceeding the MVD. 

(ii) Calculation and interpretation 
The test is valid when the following three conditions are 

met: (a) both replicates of the negative control solution D are 
negative, (b) both replicates of the positive product control 
solution B are positive and (c) the geometric mean endpoint 
concentration of solution C is in the range of 0.5 A to 2 A. 

The endpoint is defined as the maximum dilution showing 
the last positive test in the dilution series of solution A, and 
the endotoxin concentration of solution A is calculated by 
multiplying the endpoint dilution factor by A. 

Calculate the geometric mean endotoxin concentration of 
the two replicates, using the formula given under (i) Test for 
confirmation of labeled lysate reagent sensitivity of (1) 
Preparatory testing. 

If none of the dilutions of solution A is positive, report the 
endotoxin concentration solution A as less than A x the 
lowest dilution factor of solution A. 

If all dilutions are positive, the endotoxin concentration of 
solution A is reported as equal to or greater than the greatest 
dilution factor of solution A multiplied by A. 

Calculate the endotoxin concentration (in EU per mL, in 
EU per mg or mEq or in EU per Unit) of the sample, based 
on the mean endotoxin concentration of solution A. The 
sample complies with the Bacterial Endotoxins Test <4.01> if 
the endotoxin concentration of the sample meets the require-
ment for the endotoxin limit (in EU per mL, in EU per mg or 
mEq or in EU per Unit) specified in the individual mono-
graph. 

Photometric techniques 
(1) Turbidimetric technique 
This technique measures the endotoxin concentrations of 

sample solutions based on the measurement of turbidity 
change accompanying gel formation of the lysate TS. This 
technique is classified as either endpoint-turbidimetric or 
kinetic-turbidimetric. 

The endpoint-turbidimetric technique is based on the 
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The test is valid if solutions A and D show no reaction and 
the result for solution C confirms the labeled sensitivity. 

If the geometric mean endpoint concentration of solution 
B is not less than 0.5 A and not greater than 2.0 A, the sample 
solution being examined does not contain interfering factors 
and complies with the test for interfering factors. Otherwise 
the sample solution interferes with the test. 

If the sample under test does not comply with the test at a 
dilution less than the MVD, repeat the test using a greater di-
lution, not exceeding the MVD. Furthermore, interference of 
the sample solution or diluted sample solution may be elimi-
nated by suitable treatment, such as filtration, neutralization, 
dialysis or heat treatment. 

(2) Limit test 
Based on the formation of a firm gel in the presence of 

endotoxin at above labeled lysate reagent sensitivity, this 
method tests whether a sample solution contains endotoxin 
not greater than the endotoxin limit. 

(i) Procedure 
Prepare solutions A, B, C and D according to Table 

4.01-2. Making these four solutions one set, test two repli-
cates of the set. 

In preparing solutions A and B, use the sample solutions 
complying with (ii) Test for interfering factors of (1) Prepara-
tory testing. Concerning the test conditions including the in-
cubation temperature, incubation time, and procedure for 
the confirmation of gel formation, follow the procedure un-
der (i) Test for confirmation of labeled lysate reagent sensitiv-
ity of (1) Preparatory testing. 

Table 4.01-2 

Solution 
Concentration of added endotoxin in 

each solution/Solution to which 
endotoxin is added 

Number of 
replicates

A 0/Sample solution 2 

B 2.1/Sample solution 2 

C 2A./Water for BET 2 

D 0/Water for BET 2 

(ii) Interpretation 
The test is valid when both replicates of solutions B and C 

are positive and those of solution D are negative. 
The sample meets the endotoxin limit requirement of the 

test when a negative result is found for both replicates of 
solution A. 

Repeat the test in duplicate when the test results are posi-
tive for one test but negative for the other one. The sample 
meets the endotoxin limit requirement of the test when a 
negative result is found for both replicates of solution A in 
the repeat test. 

The sample does not meet the endotoxin limit requirement 
of the test when a positive result is found for both replicates 
of the solution A at a dilution equal to the MVD. If the test is 
positive for the sample at a dilution less than the MVD, the 
test may be performed at a dilution not greater than the 
MVD. 

(3) Assay 
The test measures endotoxin concentrations of sample 

solutions by titration to an endpoint of gel formation. 
(i) Procedure 
Prepare solutions A, B, C and D according to Table 
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4.01-3. Making these four solutions one set, test two repli-
cates of the set. When preparing solutions A and B, use sam-
ple solutions complying with (ii) Test for interfering factors 
of (1) Preparatory testing. Concerning the test conditions, 
follow the procedure under (i) Test for confirmation of la-
beled lysate reagent sensitivity of (1) Preparatory testing. 

Table 4.01-3 

Solution 

Concentration of added 
n. edotoxin in each solution/ 

Solution to which 
endotoxin is added 

Diluent Dilution 
factor* 

Concentration of 
added endotoxin 

after dilution 

Number of 
replicates 

A 0/Sample solution Water for 
BET 

I 
2 
4 
8 

— 
— 
-
-

2 

B 21/Sample solution — I 21 2 

C 21/Water for BET 
ater 

W 
for 

BET 

1 
2 
4 
8 

21 
11 
0.51 
0.25) 

2 

D 0/Water for BET — — — 2 

* The dilution range of the dilution series of solution A may be changed as appropriate, 
but not exceeding the MVD. 

(ii) Calculation and interpretation 
The test is valid when the following three conditions are 

met: (a) both replicates of the negative control solution D are 
negative, (b) both replicates of the positive product control 
solution B are positive and (c) the geometric mean endpoint 
concentration of solution C is in the range of 0.5 A to 2 A. 

The endpoint is defined as the maximum dilution showing 
the last positive test in the dilution series of solution A, and 
the endotoxin concentration of solution A is calculated by 
multiplying the endpoint dilution factor by A. 

Calculate the geometric mean endotoxin concentration of 
the two replicates, using the formula given under (i) Test for 
confirmation of labeled lysate reagent sensitivity of (1) 
Preparatory testing. 

If none of the dilutions of solution A is positive, report the 
endotoxin concentration solution A as less than A x the 
lowest dilution factor of solution A. 

If all dilutions are positive, the endotoxin concentration of 
solution A is reported as equal to or greater than the greatest 
dilution factor of solution A multiplied by A. 

Calculate the endotoxin concentration (in EU per mL, in 
EU per mg or mEq or in EU per Unit) of the sample, based 
on the mean endotoxin concentration of solution A. The 
sample complies with the Bacterial Endotoxins Test <4.01> if 
the endotoxin concentration of the sample meets the require-
ment for the endotoxin limit (in EU per mL, in EU per mg or 
mEq or in EU per Unit) specified in the individual mono-
graph. 

Photometric techniques 
(1) Turbidimetric technique 
This technique measures the endotoxin concentrations of 

sample solutions based on the measurement of turbidity 
change accompanying gel formation of the lysate TS. This 
technique is classified as either endpoint-turbidimetric or 
kinetic-turbidimetric. 

The endpoint-turbidimetric technique is based on the 
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The test is valid if solutions A and D show no reaction and 
the result for solution C confirms the labeled sensitivity.

If the geometric mean endpoint concentration of solution 
B is not less than 0.5 A and not greater than 2.0 A, the sample 
solution being examined does not contain interfering factors 
and complies with the test for interfering factors. Otherwise 
the sample solution interferes with the test.

If the sample under test does not comply with the test at a 
dilution less than the MVD, repeat the test using a greater di- 
lution, not exceeding the MVD. Furthermore, interference of 
the sample solution or diluted sample solution, may be elimi- 
nated by suitable treatment, such as filtration, neutralization, 
dialysis or heat treatment.

(2) Limit test
Based on the formation of a firm gel in the presence of 

endotoxin at above labeled lysate reagent sensitivity, this 
method tests whether a sample solution contains endotoxin 
not greater than the endotoxin limit.

(i) Procedure
Prepare solutions As B, C and D according to Table 

4.01-2. Making these four solutions one set, test two repli- 
cates of the set.

In preparing solutions A and B, use the sample solutions 
complying with (ii) Test for interfering factors of (1)Prepara- 
tory testing. Concerning the test conditions including the in- 
cubation temperature, incubation time, and procedure for 
the confirmation of gel formation, follow the procedure un- 
der (i) Test for confirmation of labeled lysate reagent sensitiv- 
ity of (1)Preparatory testing.

Table 4.01-2

Solution
Concentration of added endotoxin in 

each solution/Solution to which 
endotoxin is added

Number of 
rephcates

A 〇/Sample solution 2

B 2A/Sample solution 2

C 2A/Water for BET 2

D 0/Water for BET 2

(ii) Interpretation
The test is valid when both replicates of solutions B and C 

are positive and those of solution D are negative.
The sample meets the endotoxin limit requirement of the 

test when a negative result is found for both replicates of 
solution A.

Repeat the test in duplicate when the test results are posi- 
tive for one test but negative for the other one. The sample 
meets the endotoxin limit requirement of the test when a 
negative result is found for both replicates of solution A in 
the repeat test.

The sample does not meet the endotoxin limit requirement 
of the test when a positive result is found for both replicates 
of the solution A at a dilution equal to the MVD. If the test is 
positive for the sample at a dilution less than the MVD, the 
test may be performed at a dilution not greater than the 
MVD.

(3) Assay
The test measures endotoxin concentrations of sample 

solutions by titration to an endpoint of gel formation.
(i) Procedure
Prepare solutions A, B, C and D according to Table 
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4.01-3. Making these four solutions one set, test two repli- 
cates of the set. When preparing solutions A and B, use sam- 
pie solutions complying with (ii) Test for interfering factors 
of (1)Preparatory testing. Concerning the test conditions, 
follow the procedure under (i) Test for confirmation of la- 
beled lysate reagent sensitivity of (1)Preparatory testing.

Table 4.01-3

Solution

Concentration of added 
endotoxin in each solution/ 

Solution to which 
endotoxin is added

Diluent Dilution 
factor*

Concentration of 
added endotoxin 

after dilution

Number of 
replicates

A O/Sample solution Water for
BET

1
2
4
8

2

B 2人/Sample solution 一 1 11 2

C 制Water for BET Water for
BET

1
2
4
8

2；
H
0.51
0.25A

2

D 0/Water for BET 一 一 一 2

* The dilution range of the dilution series of solution A may be changed as appropriate, 
but not exceeding the MVD.

(ii) Calculation and interpretation
The test is valid when the following three conditions are 

met: (a) both replicates of the negative control solution D are 
negative, (b) both replicates of the positive product control 
solution B are positive and (c) the geometric mean endpoint 
concentration of solution C is in the range of 0.5 A to 2 A.

The endpoint is defined as the maximum dilution showing 
the last positive test in the dilution series of solution A, and 
the endotoxin concentration of solution A is calculated by 
multiplying the endpoint dilution factor by A.

Calculate the geometric mean endotoxin concentration of 
the two replicates, using the formula given under (i) Test for 
confirmation of labeled lysate reagent sensitivity of (1) 
Preparatory testing.

If none of the dilutions of solution A is positive, report the 
endotoxin, concentration solution A as less than A x the 
lowest dilution factor of solution A.

If all dilutions are positive, the endotoxin concentration of 
solution A is reported as equal to or greater than the greatest 
dilution factor of solution A multiplied by A.

Calculate the endotoxin concentration (in EU per mL, in 
EU per mg or mEq or in EU per Unit) of the sample, based 
on the mean endotoxin concentration of solution A. The 
sample complies with the Bacterial Endotoxins Test <4.01> if 
the endotoxin concentration of the sample meets the require- 
ment for the endotoxin limit (in EU per mL, in EU per mg or 
mEq or in EU per Unit) specified in the individual mono- 
graph.

Photometric techniques
(1)Turbidimetric technique
This technique measures the endotoxin concentrations of 

sample solutions based on the measurement of turbidity 
change accompanying gel formation of the lysate TS. This 
technique is classified as either endpoint-turbidimetric or 
kinetic-turbidimetric.

The endpoint-turbidimetric technique is based on the
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quantitative relationship between the concentration of en-
dotoxins and the turbidity of the reaction mixture at a speci-
fied reaction time. 

The kinetic-turbidimetric technique is based on the quan-
titative relationship between the concentration of endotoxins 
and either the time needed to reach a predetermined turbidity 
of the reaction mixture or the rate of turbidity development. 

The test is usually carried out at 37 ± 1°C, and turbidity is 
expressed in terms of either absorbance or transmission. 

(2) Chromogenic technique 
This technique measures the endotoxin concentrations of 

sample solutions based on the measurement of chromophore 
released from a synthetic chromogenic substrate by the reac-
tion of endotoxins with the lysate TS. This technique is classi-
fied as either endpoint-chromogenic or kinetic-chromogenic. 

The endpoint-chromogenic technique is based on the quan-
titative relationship between the concentration of endotoxins 
and the release of chromophore at the end of an incubation 
period. 

The kinetic-chromogenic technique is based on the quan-
titative relationship between the concentration of endotoxins 
and either the time needed to reach a predetermined absor-
bance (or transmittance) of the reaction mixture or the rate of 
color development. 

The test is usually carried out at 37 ± 1°C. 
(3) Preparatory testing 
To assure the precision and validity of the turbidimetric or 

chromogenic techniques, perform both Test for assurance of 
criteria for the standard curve and Test for interfering fac-
tors, as indicated below. 

(i) Test for assurance of criteria for the standard curve 
'The test must be carried out for each lot of lysate 

reagent.*
Using the Standard Endotoxin Solution, prepare at least 

three endotoxin concentrations to generate the standard 
curve within the range of endotoxin concentrations indicated 
by the instructions for the lysate reagent used. Perform the 
test using at least three replicates of each standard endotoxin 
concentration according to the optimal conditions for the 
lysate reagent used (with regard to volume ratios, incubation 
time, temperature, pH, etc.). If the desired range is greater 
than two logs, additional standards should be included to 
bracket each log increase in the range of the standard curve. 

The absolute value of the correlation coefficient, I r I , must 
be greater than or equal to 0.980 for the range of endotoxin 
concentrations set up. 

If the test is not valid, repeat the test after verifying the test 
conditions. 

The test for assurance of criteria for the standard curve 
must be repeated when any condition changes, which is likely 
to influence the result of the test. 

(ii) Test for interfering factors 
Prepare solutions A, B, C and D according to Table 

4.01-4. Perform the test on these solutions following the op-
timal conditions for the lysate reagent used (with regard to 
volume of sample solution and lysate TS, volume ratio of 
sample solution to lysate TS, incubation time, etc.). 

The test for interfering factors must be repeated when any 
condition changes, which is likely to influence the result of 
the test. 
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Table 4.01-4 

Solution Concentration of added 
endotoxin in each solution 

Solution to which 
endotoxin is added 

Number of test 
tubes or wells 

A 0 Sample solution*' Not less than 2 

B Middle concentration of the 
standard curvet' 

Sample solution*' Not less than 2 

C At least 3 concentrations*3 Water for BET Each not less than 2 

D 0 Water for BET Not less than 2 

*l The sample solution may be diluted not to exceed the MVD. 
*2 Add the Standard Endotoxin Solution to the sample solution to make an endotoxin 

concentration at or near the middle of the standard curve. 
*3 The concentrations used in the test for the (i) Assurance of criteria for the standard 

curve of (3) Preparatory testing. 

'The test is not valid unless the following conditions are 
met. 

1: The absolute value of the correlation coefficient of the 
standard curve generated using solution C is greater 
than or equal to 0.980. 

2: The result with solution D does not exceed the limit of 
the blank value required in the description of the lysate 
reagent employed, or it is less than the endotoxin de-
tection limit of the lysate reagent employed.*

Calculate the recovery of the endotoxin added to solution 
B from the concentration found in solution B after subtract-
ing the endotoxin concentration found in solution A. 

When the recovery of the endotoxin added to solution B is 
within 50% to 200%, the sample solution under test is consi-
dered to be free of interfering factors. 

'When the endotoxin recovery is out of the specified 
range, the sample solution under test is considered to contain 
interfering factors. If the sample under test does not comply 
with the test, repeat the test using a greater dilution, not ex-
ceeding the MVD. Furthermore, interference of the sample 
solution or diluted sample solution not to exceed the MVD 
may be eliminated by suitable treatment, such as filtration, 
neutralization, dialysis or heat treatment.*

(4) Assay 
(i) Procedure 
Prepare solutions A, B, C and D according to Table 

4.01-4, and follow the procedure described in (ii) Test for in-
terfering factors of (3) Preparatory testing. 

(ii) Calculation of endotoxin concentration 
Calculate the endotoxin concentration of solution A using 

the standard curve generated with solution C. The test is not 
valid unless all the following requirements are met. 

1: The absolute value of the correlation coefficient of the 
standard curve generated using solution C is greater 
than or equal to 0.980. 

2: The endotoxin recovery, calculated from the concen-
tration found in solution B after subtracting the con-
centration of endotoxin found in solution A, is within 
the range of 50% to 200%. 

3: The result with solution D does not exceed the limit of 
the blank value required in the description of the lysate 
reagent employed, 'or it is less than the endotoxin de-
tection limit of the lysate reagent employed.*

(iii) Interpretation 
The sample complies with the Bacterial Endotoxins Test if 

the endotoxin concentration of the sample calculated from 
the endotoxin concentration of solution A meets the require-
ment of the endotoxin limit (in EU per mL, in EU per mg or 

80 Bacterial Endotoxins Test / General Tests 

quantitative relationship between the concentration of en-
dotoxins and the turbidity of the reaction mixture at a speci-
fied reaction time. 

The kinetic-turbidimetric technique is based on the quan-
titative relationship between the concentration of endotoxins 
and either the time needed to reach a predetermined turbidity 
of the reaction mixture or the rate of turbidity development. 

The test is usually carried out at 37 ± 1°C, and turbidity is 
expressed in terms of either absorbance or transmission. 

(2) Chromogenic technique 
This technique measures the endotoxin concentrations of 

sample solutions based on the measurement of chromophore 
released from a synthetic chromogenic substrate by the reac-
tion of endotoxins with the lysate TS. This technique is classi-
fied as either endpoint-chromogenic or kinetic-chromogenic. 

The endpoint-chromogenic technique is based on the quan-
titative relationship between the concentration of endotoxins 
and the release of chromophore at the end of an incubation 
period. 

The kinetic-chromogenic technique is based on the quan-
titative relationship between the concentration of endotoxins 
and either the time needed to reach a predetermined absor-
bance (or transmittance) of the reaction mixture or the rate of 
color development. 

The test is usually carried out at 37 ± 1°C. 
(3) Preparatory testing 
To assure the precision and validity of the turbidimetric or 

chromogenic techniques, perform both Test for assurance of 
criteria for the standard curve and Test for interfering fac-
tors, as indicated below. 

(i) Test for assurance of criteria for the standard curve 
'The test must be carried out for each lot of lysate 

reagent.*
Using the Standard Endotoxin Solution, prepare at least 

three endotoxin concentrations to generate the standard 
curve within the range of endotoxin concentrations indicated 
by the instructions for the lysate reagent used. Perform the 
test using at least three replicates of each standard endotoxin 
concentration according to the optimal conditions for the 
lysate reagent used (with regard to volume ratios, incubation 
time, temperature, pH, etc.). If the desired range is greater 
than two logs, additional standards should be included to 
bracket each log increase in the range of the standard curve. 

The absolute value of the correlation coefficient, I r I , must 
be greater than or equal to 0.980 for the range of endotoxin 
concentrations set up. 

If the test is not valid, repeat the test after verifying the test 
conditions. 

The test for assurance of criteria for the standard curve 
must be repeated when any condition changes, which is likely 
to influence the result of the test. 

(ii) Test for interfering factors 
Prepare solutions A, B, C and D according to Table 

4.01-4. Perform the test on these solutions following the op-
timal conditions for the lysate reagent used (with regard to 
volume of sample solution and lysate TS, volume ratio of 
sample solution to lysate TS, incubation time, etc.). 

The test for interfering factors must be repeated when any 
condition changes, which is likely to influence the result of 
the test. 
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Table 4.01-4 

Solution 
Concentration of added 

endotoxin in each solution 
Solution to which 
endotoxin is added 

Number of test 
tubes or wells 

A 0 Sample solution*1 Not less than 2 

B Middle concentration of the 
standard curve*1

Sample solution*' Not less than 2 

C At least 3 concentrations*3 Water for BET Each not leas than 2 

D 0 Water for BET Not less than 2 

*1 The sample solution may be diluted not to exceed the MVD. 
*2 Add the Standard Endotoxin Solution to the sample solution to make an endotoxin 

concentration at or near the middle of the standard curve. 
*3 The concentrations used in the test for the (i) Assurance of criteria for the standard 

curve of (3) Preparatory testing. 

'The test is not valid unless the following conditions are 
met. 

1: The absolute value of the correlation coefficient of the 
standard curve generated using solution C is greater 
than or equal to 0.980. 

2: The result with solution D does not exceed the limit of 
the blank value required in the description of the lysate 
reagent employed, or it is less than the endotoxin de-
tection limit of the lysate reagent employed.*

Calculate the recovery of the endotoxin added to solution 
B from the concentration found in solution B after subtract-
ing the endotoxin concentration found in solution A. 

When the recovery of the endotoxin added to solution B is 
within 50% to 200%, the sample solution under test is consi-
dered to be free of interfering factors. 

'When the endotoxin recovery is out of the specified 
range, the sample solution under test is considered to contain 
interfering factors. If the sample under test does not comply 
with the test, repeat the test using a greater dilution, not ex-
ceeding the MVD. Furthermore, interference of the sample 
solution or diluted sample solution not to exceed the MVD 
may be eliminated by suitable treatment, such as filtration, 
neutralization, dialysis or heat treatment.*

(4) Assay 
(i) Procedure 
Prepare solutions A, B, C and D according to Table 

4.01-4, and follow the procedure described in (ii) Test for in-
terfering factors of (3) Preparatory testing. 

(ii) Calculation of endotoxin concentration 
Calculate the endotoxin concentration of solution A using 

the standard curve generated with solution C. The test is not 
valid unless all the following requirements are met. 

1: The absolute value of the correlation coefficient of the 
standard curve generated using solution C is greater 
than or equal to 0.980. 

2: The endotoxin recovery, calculated from the concen-
tration found in solution B after subtracting the con-
centration of endotoxin found in solution A, is within 
the range of 50% to 200%. 

3: The result with solution D does not exceed the limit of 
the blank value required in the description of the lysate 
reagent employed, 'or it is less than the endotoxin de-
tection limit of the lysate reagent employed.*

(iii) Interpretation 
The sample complies with the Bacterial Endotoxins Test if 

the endotoxin concentration of the sample calculated from 
the endotoxin concentration of solution A meets the require-
ment of the endotoxin limit (in EU per mL, in EU per mg or 
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quantitative relationship between the concentration of en- 
dotoxins and the turbidity of the reaction mixture at a speci- 
lied reaction time.

The kinetic-turbidimetric technique is based on the quan- 
titative relationship between the concentration of endotoxins 
and either the time needed to reach a predetermined turbidity 
of the reaction mixture or the rate of turbidity development.

The test is usually carried out at 37 土 1 °C, and turbidity is 
expressed in terms of either absorbance or transmission.

(2) Chromogenic technique
This technique measures the endotoxin concentrations of 

sample solutions based on the measurement of chromophore 
released from a synthetic chromogenic substrate by the reac- 
tion of endotoxins with the lysate TS. This technique is classi- 
fied as either endpoint-chromogenic or kinetic-chromogenic.

The endpoint-chromogenic technique is based on the quan- 
titative relationship between the concentration of endotoxins 
and the release of chromophore at the end of an incubation 
period.

The kinetic-chromogenic technique is based on the quan- 
titative relationship between the concentration of endotoxins 
and either the time needed to reach a predetermined absor- 
bance (or transmittance) of the reaction mixture or the rate of 
color development.

The test is usually carried out at 37 土 1°C.
(3) Preparatory testing
To assure the precision and validity of the turbidimetric or 

chromogenic techniques, perform both Test for assurance of 
criteria for the standard curve and Test for interfering fac- 
tors, as indicated below.

(i) Test for assurance of criteria for the standard curve
♦The test must be carried out for each lot of lysate 

reagent. >
Using the Standard Endotoxin Solution, prepare at least 

three endotoxin concentrations to generate the standard 
curve within the range of endotoxin concentrations indicated 
by the instructions for the lysate reagent used. Perform the 
test using at least three replicates of each standard endotoxin 
concentration according to the optimal conditions for the 
lysate reagent used (with regard to volume ratios, incubation 
time, temperature, pH, etc.). If the desired range is greater 
than two logs, additional standards should be included to 
bracket each log increase in the range of the standard curve.

The absolute value of the correlation coefficient, |r| 5 must 
be greater than or equal to 0.980 for the range of endotoxin 
concentrations set up.

If the test is not valid, repeat the test after verifying the test 
conditions.

The test for assurance of criteria for the standard curve 
must be repeated when any condition changes, which is likely 
to influence the result of the test.

(ii) Pest for interfering factors
Prepare solutions A, B, C and D according to Table 

4.01-4. Perform the test on these solutions following the op- 
timal conditions for the lysate reagent used (with regard to 
volume of sample solution and lysate TS, volume ratio of 
sample solution to lysate TS, incubation time, etc.).

The test for interfering factors must be repeated when any 
condition changes, which is likely to influence the result of 
the test.

Table 4.01-4

Solution Concentration of added 
endotoxin in each solution

Solution to which 
endotoxin is added

Number of test 
tubes or wells

A 〇 Sample solution*1 Not less than 2

B Middle concentration of the 
standard curve*2 Sample solution*1 Not less than 2

C At least 3 concentrations*3 Water for BET Each not less than 2

D 〇 Water for BET Not less than 2

*1 The sample solution may be diluted not to exceed the MVD.
"2 Add the Standard Endotoxin Solution to the sample solution to make an endotoxin 

concentration at or near the middle of the standard curve.
*3 The concentrations used in the test for the (i) Assurance of criteria for the standard 

curve of (3) Preparatory testing.

♦The test is not valid unless the following conditions are 
met.

1: The absolute value of the correlation coefficient of the 
standard curve generated using solution C is greater 
than or equal to 0.98〇.

2: The result with solution D does not exceed the limit of 
the blank value required in the description of the lysate 
reagent employed, or it is less than the endotoxin de- 
tection limit of the lysate reagent employed. ♦

Calculate the recovery of the endotoxin added to solution 
B from the concentration found in solution B after subtract- 
ing the endotoxin concentration found in solution A.

When the recovery of the endotoxin added to solution B is 
within 50% to 200%, the sample solution under test is consi- 
dered to be free of interfering factors.

♦When the endotoxin recovery is out of the specified 
range, the sample solution under test is considered to contain 
interfering factors. If the sample under test does not comply 
with the test, repeat the test using a greater dilution, not ex- 
ceeding the MVD. Furthermore, interference of the sample 
solution or diluted sample solution not to exceed the MVD 
may be eliminated 'by suitable treatment, such as filtration, 
neutralization, dialysis or heat treatment. ♦

(4) Assay
(i) Procedure
Prepare solutions A, B, C and D according to Table 

4.01-4, and follow the procedure described in (ii) Test for in- 
terfering factors of (3) Preparatory testing.

(ii) Calculation of endotoxin concentration
Calculate the endotoxin concentration of solution A using 

the standard curve generated with solution C. The test is not 
valid unless all the following requirements are met.

1: The absolute value of the correlation coefficient of the 
standard curve generated using solution C is greater 
than or equal to 0.98〇.

2: The endotoxin recovery, calculated from the concen- 
tration found in solution B after subtracting the con- 
centration of endotoxin found in solution A, is within 
the range of 50% to 200%.

3: The result with solution D does not exceed the limit of 
the blank value required in the description of the lysate 
reagent employed5・or it is less than the endotoxin de- 
tection limit of the lysate reagent employed..

(iii) Interpretation
The sample complies with the Bacterial Endotoxins Test if 

the endotoxin concentration of the sample calculated from 
the endotoxin concentration of solution A meets the require- 
ment of the endotoxin limit (in EU per mL, in EU per mg or
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mEq or in EU per Unit) specified in the individual mono-
graph. 

4.02 Microbial Assay for 
Antibiotics 

Microbial Assay for Antibiotics is a method to determine 
the antimicrobial potency of antibiotics based on their an-
timicrobial activities. There are three methods for this test: 
the cylinder-plate, perforated plate, and turbidimetric 
methods. The former two are based on the measurement of 
the size of the zones of microbial growth inhibition in a 
nutrient agar medium, and the turbidimetric method is based 
on the measurement of the inhibition of turbidity develop-
ment in a fluid medium with microbial growth. Unless other-
wise specified in the individual monograph, tests specified to 
be carried out by the cylinder-plate method may be conduct-
ed under the same test conditions using the perforated plate 
method instead. If necessary, first sterilize water, isotonic so-
dium chloride solution, buffer solutions, reagents, test solu-
tions and essential parts of measuring instruments and appli-
ances to be used for the test. In performing the test, precau-
tions must be taken to prevent biohazard. 

L Cylinder-plate method 
The cylinder-plate method is a method to determine the an-

timicrobial potency of the antibiotic to be tested, and is based 
on the measurement of the size of the zone of growth inhibi-
tion of a test organism by the use of cylinder-agar plates. 

1. Test organisms 
Use the test organism specified in the individual mono-

graph. 

2. Culture media 
Unless otherwise specified, use media with the following 

compositions. When `peptone' is indicated as an ingredient 
of a medium, either meat peptone or casein peptone is applic-
able. Use sodium hydroxide TS or 1 mol/L hydrochloric acid 
TS to adjust the pH of the medium to obtain the specified 
value after sterilization. In the case of the medium for Bacil-
lus subtilis ATCC 6633, adjust the pH using ammonia TS, 
potassium hydroxide TS or 1 mol/L hydrochloric acid TS. A 
different medium to the one specified for each test organism 
may be used if it has both a similar composition and an equal 
or better growth efficiency of the test organism in comparison 
with the specified medium. Unless otherwise specified, steri-
lize the media to be used in an autoclave. 

(1) Agar media for seed and base layer 
1) Medium for test organism Bacillus subtilis ATCC 6633 

i. Peptone 5.0 g 
Meat extract 3.0 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 7.8 to 8.0 after sterilization. 

ii. Peptone 5.0 g 
Meat extract 3.0 g 
Trisodium citrate dihydrate 10.0 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 

solution so that it will be 6.5 to 6.6 after sterilization. 
2) Medium for test organism Saccharomyces cerevisiae 

ATCC 9763 
Glucose 
Peptone 
Meat extract 
Yeast extract 
Sodium chloride 

10.0 g 
9.4 g 
2.4 g 
4.7 g 

10.0 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.0 to 6.2 after sterilization. 

3) Medium for other organisms 
i. Glucose 

Peptone 
Meat extract 
Yeast extract 
Agar 
Water 

1.0 g 
6.0 g 
1.5 g 
3.0 g 

15.0 g 
1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.5 to 6.6 after sterilization. 

ii. Glucose 1.0 g 
Meat peptone 6.0 g 
Casein peptone 4.0 g 
Meat extract 1.5 g 
Yeast extract 3.0 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.5 to 6.6 after sterilization. 

iii. Peptone 
Meat extract 
Sodium chloride 
Agar 
Water 

10.0 g 
5.0 g 
2.5 g 

15.0 g 
1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.5 to 6.6 after sterilization. 

(2) Agar media for transferring test organisms 
1) Medium for test organism Saccharomyces cerevisiae 

ATCC 9763 
Glucose 15.0 g 
Peptone 5.0 g 
Yeast extract 2.0 g 
Magnesium sulfate heptahydrate 0.5 g 
Potassium dihydrogen phosphate 1.0 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.0 to 6.2 after sterilization. 

2) Medium for other organisms 
i. Glucose 1.0 g 

Meat peptone 6.0 g 
Casein peptone 4.0 g 
Meat extract 1.5 g 
Yeast extract 3.0 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.5 to 6.6 after sterilization. 

ii. Peptone 
Meat extract 
Sodium chloride 
Agar 

10.0 g 
5.0 g 
2.5 g 

15.0 g 
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mEq or in EU per Unit) specified in the individual mono-
graph. 

4.02 Microbial Assay for 
Antibiotics 

Microbial Assay for Antibiotics is a method to determine 
the antimicrobial potency of antibiotics based on their an-
timicrobial activities. There are three methods for this test: 
the cylinder-plate, perforated plate, and turbidimetric 
methods. The former two are based on the measurement of 
the size of the zones of microbial growth inhibition in a 
nutrient agar medium, and the turbidimetric method is based 
on the measurement of the inhibition of turbidity develop-
ment in a fluid medium with microbial growth. Unless other-
wise specified in the individual monograph, tests specified to 
be carried out by the cylinder-plate method may be conduct-
ed under the same test conditions using the perforated plate 
method instead. If necessary, first sterilize water, isotonic so-
dium chloride solution, buffer solutions, reagents, test solu-
tions and essential parts of measuring instruments and appli-
ances to be used for the test. In performing the test, precau-
tions must be taken to prevent biohazard. 

I. Cylinder-plate method 
The cylinder-plate method is a method to determine the an-

timicrobial potency of the antibiotic to be tested, and is based 
on the measurement of the size of the zone of growth inhibi-
tion of a test organism by the use of cylinder-agar plates. 

1. Test organisms 
Use the test organism specified in the individual mono-

graph. 

2. Culture media 
Unless otherwise specified, use media with the following 

compositions. When `peptone' is indicated as an ingredient 
of a medium, either meat peptone or casein peptone is applic-
able. Use sodium hydroxide TS or 1 mol/L hydrochloric acid 
TS to adjust the pH of the medium to obtain the specified 
value after sterilization. In the case of the medium for Bacil-
lus subtilis ATCC 6633, adjust the pH using ammonia TS, 
potassium hydroxide TS or 1 mol/L hydrochloric acid TS. A 
different medium to the one specified for each test organism 
may be used if it has both a similar composition and an equal 
or better growth efficiency of the test organism in comparison 
with the specified medium. Unless otherwise specified, steri-
lize the media to be used in an autoclave. 

(1) Agar media for seed and base layer 
1) Medium for test organism Bacillus subtilis ATCC 6633 

i. Peptone 5.0 g 
Meat extract 3.0 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 7.8 to 8.0 after sterilization. 

ii. Peptone 5.0 g 
Meat extract 3.0 g 
Trisodium citrate dihydrate 10.0 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 

solution so that it will be 6.5 to 6.6 after sterilization. 
2) Medium for test organism Saccharomyces cerevisiae 

ATCC 9763 
Glucose 10.0 g 
Peptone 9.4 g 
Meat extract 2.4 g 
Yeast extract 4.7 g 
Sodium chloride 10.0 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.0 to 6.2 after sterilization. 

3) Medium for other organisms 
i. Glucose 1.0 g 

Peptone 6.0 g 
Meat extract 1.5 g 
Yeast extract 3.0 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.5 to 6.6 after sterilization. 

ii. Glucose 
Meat peptone 
Casein peptone 
Meat extract 
Yeast extract 
Agar 
Water 

1.0 g 
6.0 g 
4.0 g 
1.5 g 
3.0 g 

15.0 g 
1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.5 to 6.6 after sterilization. 

iii. Peptone 10.0 g 
Meat extract 5.0 g 
Sodium chloride 2.5 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.5 to 6.6 after sterilization. 

(2) Agar media for transferring test organisms 
1) Medium for test organism Saccharomyces cerevisiae 

ATCC 9763 
Glucose 15.0 g 
Peptone 5.0 g 
Yeast extract 2.0 g 
Magnesium sulfate heptahydrate 0.5 g 
Potassium dihydrogen phosphate 1.0 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.0 to 6.2 after sterilization. 

2) Medium for other organisms 
i. Glucose 1.0 g 

Meat peptone 6.0 g 
Casein peptone 4.0 g 
Meat extract 1.5 g 
Yeast extract 3.0 g 
Agar 15.0 g 
Water 1000 mL 

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.5 to 6.6 after sterilization. 

Peptone 
Meat extract 
Sodium chloride 
Agar 

10.0 g 
5.0 g 
2.5 g 

15.0 g 
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mEq or in EU per Unit) specified in the individual mono- 
graph.

4.02 Microbial Assay for 
Antibiotics

Microbial Assay for Antibiotics is a method to determine 
the antimicrobial potency of antibiotics based on their an- 
timicrobial activities. There are three methods for this test: 
the cylinder-plate, perforated plate, and turbidimetric 
methods. The former two are based on the measurement of 
the size of the zones of microbial growth inhibition in a 
nutrient agar medium, and the turbidimetric method is based 
on the measurement of the inhibition of turbidity develop- 
ment in a fluid medium with microbial growth. Unless other- 
wise specified in the individual monograph, tests specified to 
be carried out by the cylinder-plate method may be conduct- 
ed under the same test conditions using the perforated plate 
method instead. If necessary, first sterilize water, isotonic so- 
dium chloride solution, buffer solutions, reagents, test solu- 
tions and essential parts of measuring instruments and appli- 
ances to be used for the test. In performing the test, precau- 
tions must be taken to prevent biohazard.

I. Cylinder-plate method
The cylinder-plate method is a method to determine the an- 

timicrobial potency of the antibiotic to be tested, and is based 
on the measurement of the size of the zone of growth inhibi- 
tion of a test organism, by the use of cylinder-agar plates,

1. Test organisms
Use the test organism specified in the individual mono- 

graph.

2. Culture media
Unless otherwise specified, use media with the following 

compositions. When 'peptone5 is indicated as an ingredient 
of a medium, either meat peptone or casein peptone is applic- 
able. Use sodium hydroxide TS or 1 mol/L hydrochloric acid 
TS to adjust the pH of the medium to obtain the specified 
value after sterilization. In the case of the medium for Bacil- 
lus sub tills ATCC 6633, adjust the pH using ammonia TS, 
potassium hydroxide TS or 1 mol/L hydrochloric acid TS. A 
different medium to the one specified for each test organism 
may be used if it has both a similar composition and an equal 
or better growth efficiency of the test organism in comparison 
with the specified medium. Unless otherwise specified, steri- 
lize the media to be used in an autoclave.

(1) Agar media for seed and base layer
1) Medium for test organism Bacillus subtilis ATCC 6633

i. Peptone 5.0 g
Meat extract 3.0 g
Agar 15.0 g
Water 1000 mL

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 7.8 to 8.0 after sterilization.

Mix all the ingredients, and sterilize. Adjust the pH of the

Peptone 5.0 g
Meat extract 3.0 g
Tris odium citrate dihydrate 10.0 g
Agar 15.0 g
Water 1000 mL

solution so that it will be 6.5 to 6.6 after sterilization.
2) Medium for test organism Saccharomyces cerevisiae 

ATCC 9763
Glucose 10.0 g
Peptone 9.4 g
Meat extract 2.4 g
Yeast extract 4.7 g
Sodium chloride 10.0 g
Agar 15.0 g
Water 1000 mL

Mix all the ingredients, and sterilize. Adjust the pH of the
solution so that it will be 6.0 to 6.2 after sterilization.

3) Medium for other organisms
i. Glucose 1.。 g

Peptone 6.0 g
Meat extract 1-5 g
Yeast extract 3.0 g
Agar 15.0 g
Water 1000 mL

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.5 to 6.6 after sterilization.

iii. Peptone 10.0 g
Meat extract 5.0 g
Sodium chloride 2.5 g
Agar 15.0 g
Water 1000 mL

ii. Glucose 1.0 g
Meat peptone 6.0 g
Casein peptone 4.0 g
Meat extract 1-5 g
Yeast extract 3.0 g
Agar 15.0 g
Water 1000 mL

Mix all the ingredients, and sterilize. Adjust the pH of the
solution so that it will be 6.5 to 6.6 after sterilization.

Mix all the ingredients, and sterilize. Adjust the pH of the 
solution so that it will be 6.5 to 6.6 after sterilization.

(2) Agar media for transferring test organisms
1) Medium for test organism Saccharomyces cerevisiae 

ATCC 9763
Glucose 15.0 g
Peptone 5.0 g
Yeast extract 2.0 g
Magnesium sulfate heptahydrate 0.5 g
Potassium dihydrogen phosphate 1.0 g
Agar 15.0 g
Water 1000 mL

Mix all the ingredients, and sterilize. Adjust the pH of the
solution so that it will be 6.0 to 6.2 after sterilization.

2) Medium for other organisms
i. Glucose 1.0 g

Meat peptone 6.0 g
Casein peptone 4.0 g
Meat extract 1.5 g
Yeast extract 3.0 g
Agar 15.0 g
Water 1000 mL

Mix all the ingredients, and sterilize. Adjust the pH of the
solution so that it will be 6.5 to 6.6 after sterilization.

ii. Peptone 10.0 g
Meat extract 5.0 g
Sodium chloride 2.5 g
Agar 15.0 g
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