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Bioassays 〈G3-18-190〉 1 

(バイオアッセイ〈G3-18-190〉) 2 

1. Role of Biological Activity Evaluation to Quality As-3 

surance of Biotechnological Products (Biopharmaceuti-4 

cals) 5 

Evaluating the biological activity through biological as-6 

says is required to confirm that biopharmaceuticals have in-7 

tended properties, in addition to evaluating the structure and 8 

physicochemical properties. This is because that an active in-9 

gredient of biopharmaceutical is a large molecule having 10 

complex structure, and a mixture of various molecular spe-11 

cies, making it difficult to determine the higher-order struc-12 

ture by physicochemical analysis. To determine biological 13 

activity, it is necessary to conduct biological activity tests (bi-14 

oassays) using biological test methods, which need to be de-15 

signed by considering the mechanism of action of the drug 16 

being evaluated. 17 

In bioassays, an appropriate analysis model is applied to 18 

the dose-response relationship of both the reference material 19 

and the test sample, and the relative activity (relative po-20 

tency) is calculated by comparing the parameters of the ob-21 

tained regression equation. If the reference material and the 22 

test samples contain the same active ingredient, it is believed 23 

that the biological response showing the same dose-response 24 

relationship will be obtained, so the calculation of relative 25 

potency assumes that the dose-response relationships of the 26 

reference material and test samples are in agreement. The 27 

dose-response agreement is generally determined by statisti-28 

cally evaluating the similarity of the regression line or regres-29 

sion curve. Similarity is sometimes expressed as parallelism 30 

in the evaluation of parallel line models and nonlinearity 31 

models. 32 

This general information provides important notices to 33 

properly perform bioassays, including analysis methods such 34 

as the calculation of relative potency, standard approaches to 35 

the analytical procedure validation and the establishment of 36 

suitability testing conditions, as well as considerations in the 37 

development and life cycle management of bioassays. 38 

2. Calculation of Relative Potency 39 

The quantitative measure of biological activity based on 40 

characteristics related to the biological properties of a drug is 41 

usually "potency", which can be expressed as a "unit". In 42 

principle, the unit is defined as a relative value to a pre-de-43 

termined reference standard. However, the unit may also be 44 

defined based on absolute standards, such as the substrate 45 

degradation capacity per unit time for enzyme activity. The 46 

obtained value can be expressed as potency per volume 47 

(units/mL) or potency per amount of protein (units/mg). Po-48 

tency per amount of protein is called specific activity. In the 49 

case of a drug for which the unit is not assigned, the relative 50 

potency (%) can be calculated as the relative activity to the 51 

reference standard or the reference material. Hereinafter, the 52 

term "reference material" will be used, including the case 53 

where reference standard is used. 54 

In bioassays to determine relative potency by comparison 55 

with the reference material, an appropriate analysis model is 56 

usually applied to the dose-response relationship for the ref-57 

erence material and test sample, and the relative potency is 58 

calculated by comparing the parameters of the obtained re-59 

gression equations. The main analysis models used are 1) 60 

Nonlinear model, 2) parallel-line model, and 3) Slope-ratio 61 

concentration-response model. 62 

Fig. 1 indicates a typical procedure for analyzing assay 63 

data. In the analysis of bioassay data, after selecting data to 64 

be used for analysis by statistical processing, etc., an analyt-65 

ical model is applied individually to the regression curves of 66 

the reference material and test sample (unconstrained model), 67 

and the validity of the test is determined based on the indica-68 

tors for model suitability and an evaluation of similarity (see 69 

4. Judgment of Suitability testing for details). If the result is 70 

valid, an analysis model where the parameters of the regres-71 

sion curves of the reference material and test sample are the 72 

same (constrained model) is applied, and the relative potency 73 

is calculated using the obtained regression equation. To re-74 

duce the effects of variation, the relative potencies obtained 75 

from multiple analytical runs are integrated as necessary and 76 

calculated as the reported value. An analytical run of a bioas-77 

say is considered to be one set of samples consisting of a se-78 

rial dilution series of the test sample and the reference mate-79 

rial, including appropriate replications to calculate the rela-80 

tive potency. In some cases, an analytical run requires only 81 

one microplate (plate), while in other cases multiple plates 82 

are required. 83 

 84 
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Fig.1  Analysis Procedures using Unconstrained model 85 

and Constrained model 86 

The calculation of relative potency is premised on the sim-87 

ilarity of dose-response between the reference material and 88 

test sample (see 4. Suitability testing for details). For exam-89 

ple, in the case of a four-parameter logistic model, assuming 90 

that parallelism is maintained, i.e., that the upper and lower 91 

asymptotes and slope parameters of the dose curve of the ref-92 

erence material and those of the test sample are the same, the 93 

relative potency can be calculated by comparing the EC50 val-94 

ues of both. A model that uses a regression equation with 95 

matched upper and lower asymptotes and slope parameters 96 

of the regression curves between the reference material and 97 

test sample is called a constrained model (reduced model, re-98 

stricted model). On the other hand, there is a method that uses 99 

individual regression equations without matching the upper 100 

and lower asymptotes and slope parameters of the regression 101 

curves between the reference material and test sample and is 102 

called an unconstrained model (full model). As mentioned 103 

above, since the calculation of relative potency is premised 104 

on parallelism, it is generally recommended to use a con-105 

strained model that calculates the relative potency using a re-106 

gression curve with common asymptotes. If the shapes of the 107 

dose-response curves of the reference material and test sam-108 

ple are sufficiently similar, it may be possible to use an un-109 

constrained model. It is necessary to decide in advance which 110 

method to use. There may be a large discrepancy between the 111 

analysis results (EC50 ratio) of the constrained model and the 112 

unconstrained model for some data, but such test results can 113 

be invalidated by appropriately defining the test validity con-114 

ditions. 115 

2.1.  Nonlinear model 116 

Nonlinear dose-response models are generally S-shaped 117 

functions, and are used when the concentration range is wide 118 

enough that the response is limited by upper and lower as-119 

ymptotes. The most widely used model among these models 120 

is the four-parameter logistic model. 121 

When the observed response is y, the concentration is z, 122 

and the error term is e, the four-parameter logistic model is 123 

expressed as follows: 124 

y＝D ＋ 

A－D

 1＋


z

C

B ＋ e 125 

Upper asymptote：A  126 

Lower asymptote：D  127 

Slope parameter：B 128 

50% effective concentration (EC50)：C 129 

B is not a coefficient that indicates the slope of curve at 130 

EC50, but the slope of curve at EC50 is expressed as S below. 131 

It should be noted that S is the slope with respect to 132 

concentration, and its value may be different from the appar-133 

ent slope of the sigmoid curve where concentrations are 134 

transformed logarithmically. 135 

S＝－
1

4
 × 

A－D

C
 × B 136 

 137 

When the shapes of the two graphs are consistent, in-138 

cluding the agreement of the upper and lower asymptotes, 139 

it is possible to calculate the relative potency, which is the 140 

ratio of EC50 (reference material/test sample), represented 141 

by the parameter C. 142 

2.2.  Parallel-line model 143 

If the dose-response relationship is a linear function be-144 

tween the log z of the concentration x and the response y, a 145 

parallel-line model can be used. If the general concentration-146 

response model is transformed to linear one with the equation 147 

x= log(z), it can be expressed as follows, where y-intercept is 148 

α and slope is β:  149 

y＝α ＋ βlog(z) ＋ e＝α ＋ βx ＋ e 150 

 151 

When the dose-response lines are parallel, the horizontal 152 

shift indicates the difference in the biological activity of 153 
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the object being measured. This horizontal difference is the 154 

logarithm of the relative potency, log(), which is calcu-155 

lated as the difference in the intercepts of lines of the test 156 

sample and reference material divided by the slope β. Thus, 157 

the relative potency is expressed by the following equation 158 

(T is the test sample and S is the reference material). The 159 

reported value may be calculated by combining the relative 160 

potencies obtained from multiple analytical runs. 161 

＝antilog( )
αT−αS


 162 

2.3.  Slope-ratio concentration-response model 163 

If the dose-response data is well fitted by linear regression, 164 

a slope-ratio concentration-response model can be used. 165 

The slope-ratio concentration-response model assuming 166 

similarity can be expressed as follows: 167 

YS＝α ＋ z ＋ e＝α ＋ Sz ＋ e 168 

YT＝α ＋ (z)  ＋ e＝α ＋ Sz ＋ e＝α ＋ Tz ＋ e 169 

The characteristic of slope-ratio model is that the inter-170 

cepts of lines with different potencies are the same, but their 171 

slopes are different. The common intercept need not be at the 172 

origin. 173 

 174 

A test method using the slope-ratio concentration-response 175 

model includes, at a minimum, measurements of the refer-176 

ence material and test sample at one or more concentration 177 

points each, as well as measurement of a blank sample. Since 178 

concentrations are not log-transformed, concentrations are 179 

generally plotted at equal intervals on a linear scale rather 180 

than a logarithmic scale. The model consists of a common 181 

intercept, a slope based on the test sample results, and a slope 182 

based on the reference material results, and the relative po-183 

tency is calculated from the ratio of slopes as follows. The 184 

reported value may be calculated by combining the relative 185 

potencies obtained from multiple analytical runs. 186 

Relative potency 187 

＝slope of the test sample／slope of the reference material 188 

＝／＝ 189 

3.  Validation of Analytical Procedures  190 

Performance characteristics that need to be considered 191 

during analytical procedure validation of a bioassay are typi-192 

cally accuracy, linearity, specificity, intermediate precision 193 

(including repeatability), and range. Robustness is not a re-194 

quirement for analytical procedure validation and is evalu-195 

ated during analytical procedure development. However, im-196 

portant factors in cell-based bioassays, such as incubation 197 

time and temperature, cell density and cell passage number 198 

used, serum components, and detection reagent lots, should 199 

be included in the validation protocol, especially when these 200 

factors are related to other factors. 201 

3.1.  Accuracy  202 

Accuracy of a bioassay refers to the closeness of agree-203 

ment between the measured relative potency (the actual 204 

measurement value) and the known relative potency (the the-205 

oretical expected value). The most common method for eval-206 

uating the accuracy of a bioassay is to calculate the relative 207 

bias from the potency obtained by measuring the diluted 208 

preparation of the reference material or the test sample with 209 

known potency and the expected potency theoretically calcu-210 

lated from the dilution factor. The relative bias at each con-211 

centration is calculated as the ratio of the logarithmic meas-212 

ured potency to the logarithmic expected potency using the 213 

following equation: 214 

Relative bias  215 

＝100 × (measured potency／expected potency−1) % 216 

Verify that the relative bias meets the predefined expected 217 

criterion. If there is no consistent trend in the relative bias 218 

across concentrations, the estimated relative bias at each con-219 

centration can be used as the predefined expected criterion. 220 

3.2.  Linearity 221 

Linearity of a bioassay refers to a linear relationship be-222 

tween the expected potency and the measured potency within 223 

a certain concentration range. The degree of linearity can be 224 

evaluated by plotting the measured potency against the ex-225 

pected potency and using statistical techniques. For example, 226 

the slope of the regression line, the correlation coefficient (r), 227 

and the residual sum of squares obtained by calculating the 228 

regression line using the least squares method, are evaluated. 229 

Analyzing a graph plotting the residuals against the expected 230 

potency is also useful in evaluating linearity. 231 

3.3.  Specificity 232 

Specificity of a bioassay refers to the ability to distinguish 233 

the active ingredient contained in the drug substance or drug 234 

product being measured from a molecule related to but dif-235 

ferent from the active ingredient, as a response from the 236 
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bioassay. In some cases, it is necessary to demonstrate the 237 

absence of interference from components related to the ex-238 

pected substance, such as expected product-related sub-239 

stances contained in forced degradation samples, as well as 240 

from matrix components that are predicted to coexist. 241 

3.4.  Intermediate Precision 242 

Intermediate precision refers to the precision when meas-243 

urements are made in the same laboratory with different con-244 

ditions include days, analysts, equipment, etc. Intermediate 245 

precision is useful for evaluating the effects of factors that 246 

vary over time after the introduction of the bioassay. Since 247 

these effects are generally unavoidable, it is recommended 248 

for the validation protocol of the bioassay to include an eval-249 

uation of factors such as variations in analysts, different 250 

equipment or devices, and different reagent lots, taking into 251 

account their effects on the procedures. Variations under the 252 

same conditions can also be evaluated together as repeatabil-253 

ity. 254 

3.5.  Range 255 

Range of a bioassay is defined as the range of relative po-256 

tencies over which the analytical procedure has been shown 257 

to have adequate levels of accuracy, intermediate precision 258 

and linearity. The range should normally include, as a mini-259 

mum, the product specification range for potency. It is useful 260 

to validate a bioassay over a wider range for stability studies 261 

or to minimize the need to dilute or concentrate high or low 262 

potency samples into the bioassay range. 263 

4.  Suitability testing 264 

In tests for calculating relative potency, it is important that 265 

the reference material and the test sample show the same 266 

dose-response relationship, and the shapes of the dose-re-267 

sponse curves of both are confirmed to be similar by satisfy-268 

ing the predetermined suitability testing conditions. Relative 269 

potency can be calculated only when the curves obtained 270 

from the reference material and the test sample show similar-271 

ity within the predetermined concentration range of the test 272 

method and satisfy the goodness of fit to the model required 273 

for analysis. 274 

When establishing the specification and test methods, in 275 

addition to studies for analytical method development and 276 

verifying analytical performance through analytical proce-277 

dure validation, it is necessary to establish the suitability test-278 

ing conditions that correspond to system suitability in physi-279 

cochemical analysis in order to ensure that daily tests are be-280 

ing performed appropriately.  281 

Suitability testing conditions include 1) evaluation of sys-282 

tem suitability and 2) evaluation of sample suitability (simi-283 

larity of dose-response between the reference material and 284 

test sample). As the suitability testing conditions, it is im-285 

portant to select appropriate indicators to ensure the expected 286 

analytical performance and establish determination criteria. 287 

Suitability testing conditions should be considered during the 288 

development of the bioassay and established before valida-289 

tion. 290 

4.1.  System suitability 291 

The test method is evaluated to ensure that it remains in an 292 

appropriate condition to perform the intended test. Dose-re-293 

sponse curves, usually obtained with the reference materials 294 

or QC samples (samples that have been adequately charac-295 

terized, including biological activity), are confirmed to pro-296 

duce the intended response, based on the biological activity 297 

of the preparation, by checking that several parameters are 298 

within a predefined range. For example, in the four-parame-299 

ter logistic model, the coefficient of determination, the value 300 

of the upper or lower asymptote, the difference or ratio be-301 

tween the upper and lower asymptotes, the ratio between the 302 

maximum and minimum observed responses, the slope pa-303 

rameter, EC50, etc. are used as indicators. It can be confirmed 304 

that a certain level of performance is maintained by determin-305 

ing the suitability of multiple indicators. In addition, the rel-306 

ative potency of the QC sample can also be established as an 307 

indicator (in this case, it is also necessary to evaluate the sim-308 

ilarity of the dose-response curves of the reference material 309 

and the QC sample). In the parallel-line model, the difference 310 

or ratio between the maximum response and the minimum 311 

response observed, and in the slope-ratio concentration-re-312 

sponse model, the intercept and the response of the high con-313 

centration reference material can be used as indicators that 314 

are confirmed to be within a predefined range. 315 

4.2.  Sample suitability 316 

Sample suitability is evaluated to ensure that the dose-re-317 

sponses of the reference material and test sample are similar. 318 

The measurement of relative potency requires that the shapes 319 

of the dose-response curves of the reference material and test 320 

sample are in agreement, thus the sample suitability is evalu-321 

ated based on the similarity of the dose-response curves of 322 

the reference material and test sample. Items to be evaluated 323 

for similarity include parameters other than EC50, i.e., the up-324 

per and lower asymptotes and the slope parameter, in the 325 

four-parameter logistic model; the slope of the regression line 326 

in the parallel-line model; and the intercept in the slope-ratio 327 

concentration-response model. 328 

Methods for evaluating similarity typically include the dif-329 

ference test, which tests the null hypothesis that there is no 330 

difference in the dose-response between the reference mate-331 

rial and the test sample, or the equivalence test, which evalu-332 

ates similarity by defining the acceptable range within which 333 

the dose-responses of the reference material and the test sam-334 

ple are deemed equivalent. 335 

4.2.1.  Difference test 336 

Difference test uses analysis of variance to evaluate the 337 

null hypothesis that there is no difference in the dose-re-338 

sponses between the reference material and the test sample. 339 

The advantage of the difference test is that it is possible to 340 
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make a judgment on each individual test result and it is not 341 

necessary to accumulate data in advance to determine the ac-342 

ceptable range. However, it is important to note that the 343 

greater the variance in the data, the larger the residual vari-344 

ance, making it easier to determine that there is no difference 345 

in the dose-response relationship, i.e., that the dose-response 346 

relationships are consistent, and the smaller the variance, the 347 

easier it is to determine that the dose-responses are not con-348 

sistent. 349 

One of difference tests is a method in which the variances 350 

in the measurement results of the reference material and test 351 

sample are divided into several components, and the agree-352 

ment between the two curves is evaluated based on the judg-353 

ment results for the null hypotheses established for each com-354 

ponent. In a typical method, p-values for regression (as-355 

sessing whether regression works), non-parallelism (as-356 

sessing the divergence between an unconstrained model and 357 

a constrained model), and non-linearity (or lack of fit, as-358 

sessing the data divergence from an unconstrained model) are 359 

calculated using the analysis of variance, etc., to judge the 360 

validity of suitability testing. Another method of difference 361 

tests (extra sum of squares method) involves comparing the 362 

mean squares when the each of dose-responses for the refer-363 

ence material and test sample is regressed by fitting a model, 364 

and those when the both dose-responses are regressed by fit-365 

ting a model using some of the parameters in common as-366 

suming that the shapes of dose-response curves of the refer-367 

ence material and the test sample are the same, and evaluating 368 

parallelism by using the p-values to determine whether there 369 

is a significant difference of fit between the models. 370 

4.2.2.  Equivalence test 371 

In the equivalence test, define the indicators and their ac-372 

ceptance criteria for determining the similarity of the dose-373 

response curves of the reference material and test sample, and 374 

determine that the two are equivalent, i.e., similar, when the 375 

indicators obtained in each test are within the acceptance cri-376 

teria. For example, in a four-parameter logistic model, pa-377 

rameters other than EC50, i.e., the upper and lower asymp-378 

totes, and slope parameter, can be used to test the equivalence 379 

of the dose-response curves of the reference material and test 380 

sample. The ratio of the upper asymptotes of the test sample 381 

and reference material, the ratio of the lower asymptotes of 382 

the test sample and reference material, and the ratio of the 383 

slope parameters of the test sample and reference material, 384 

etc., are used for the determination. During the development 385 

of the test methods, it is necessary to determine which param-386 

eters are important and how to evaluate the equivalence. 387 

5.  Considerations in Bioassay Development and Lifecy-388 

cle Management  389 

In developing bioassays, it is important to select an appro-390 

priate test methods and critical reagents, such as reagents and 391 

cell lines, to be used in the tests. Appropriate methods for 392 

data analysis should also be selected. It is recommended to 393 

identify operational parameters that affect test performance 394 

and understand the relationship between test performance 395 

and various operational parameters, and then set test condi-396 

tions that provide the desired analytical performance. It is 397 

useful to evaluate robustness of the test to ensure that its an-398 

alytical performance is consistently maintained. 399 

5.1.  Selection of Test Methods 400 

Bioassays used in specifications and test methods are es-401 

tablished as part of a quality control strategy. Generally, an 402 

assay system that reflects the mechanism of action of the ac-403 

tive ingredient is used, but for products with multiple mech-404 

anisms of action, the necessary one is selected among them. 405 

In cell-based bioassays, cell proliferation and cytokine secre-406 

tion, etc., which reflect the mechanism of action of the active 407 

ingredient, are used as indicators of cellular responses, and 408 

reporter assays may also be performed using cells transfected 409 

with reporter genes that respond to specific intracellular sig-410 

naling. In either case, it is necessary that the relationship be-411 

tween the clinically expected effect and the bioactivity meas-412 

ured in the selected bioassay is explained properly. 413 

5.2.  Establishment of Test Conditions 414 

Bioassay development is done through a series of experi-415 

ments in which the conditions and levels of test factors are 416 

varied to identify the conditions and levels of the test factors 417 

to establish reliable and robust bioassay test conditions. 418 

These experiments are performed either by examining each 419 

factor individually to identify ideal conditions or using mul-420 

tifactorial experimental design. The main factors that can af-421 

fect the results of cell-based bioassays include incubation 422 

temperature, incubation time, cell density, medium composi-423 

tion (including serum components), cell passage number, and 424 

passaging schedule. In bioassays using plates, care must be 425 

taken because the layout of samples on the plate may affect 426 

test results. Even if all wells are treated with uniform experi-427 

mental treatments (washing, incubation, addition of substrate, 428 

etc.), systematic gradients unrelated to the experimental 429 

treatments may be observed on the plate. When these biases 430 

occur in all rows, columns, and from the edge to the center of 431 

the plate, they are called plate effects. During test method de-432 

velopment, measures should be taken to minimize plate ef-433 

fects through means such as layout of the plate, blocking, ran-434 

domization, and replication. During development, it is advis-435 

able to identify the critical factors in the test method, includ-436 

ing sample layout on the plate, and to determine optimal val-437 

ues or ranges for those factors that result in acceptable per-438 

formance (accuracy, precision, etc.). 439 

5.3.  Data Analysis on Test Method Development 440 

It is useful to use the bioassay data accumulated during de-441 

velopment to determine statistical analysis methods and suit-442 

ability testing conditions. Specifically, it is necessary to de-443 

termine the analytical model to be applied to the data 444 
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(nonlinear model, parallel-line model, and slope-ratio con-445 

centration-response model, etc.) and, if necessary, the 446 

method for data transformation and weighting. Regarding 447 

model appropriateness, it may be useful to fit the analytical 448 

model to the data without making the assumption of parallel-449 

ism and evaluate the distribution of the residuals for devia-450 

tions from normality and homoscedasticity over the entire 451 

concentration range in the test. It is also recommended that, 452 

if necessary, during the development of the test method, 453 

methods for investigating and dealing with outliers are devel-454 

oped and linked to the test procedure. 455 

5.4.  Control of Reference Materials 456 

In bioassays, the relative activity of the test sample to the 457 

reference material is evaluated. In order to ensure the relia-458 

bility of the reported values, it is necessary to ensure the re-459 

liability of the reference material. Therefore, reference mate-460 

rials should be treated as critical reagents. A reference mate-461 

rial must represent the samples to be evaluated and be pre-462 

pared from a lot whose efficacy and safety have been con-463 

firmed in nonclinical or clinical trials, or from a lot that has 464 

undergone characterization. Reference materials must be 465 

stored under conditions that maintain their potency over the 466 

period in which they are used. Reference materials may be 467 

stored under conditions (storage temperature, storage con-468 

tainer, formulation, etc.) that differ from those of the drug 469 

substances and the drug products. For reference materials for 470 

biopharmaceuticals, periodic stability evaluations are recom-471 

mended because activities may decrease due to chemical 472 

changes such as glycation and oxidation during storage, re-473 

sulting in loss of similarity and decrease in potency over time. 474 

In addition, because there is a possibility of discontinuity in 475 

potency may occur when lots are updated, the method of 476 

evaluating the updated lot must be properly defined and im-477 

plemented in the procedure for updating the reference mate-478 

rial lots. In addition to the measures mentioned above, to deal 479 

with the decrease in potency of reference materials over time 480 

and discontinuity when lots are updated, it is useful to retain 481 

a portion of each reference material lot in order to investigate 482 

future equivalence with reference materials and fluctuations 483 

in potency test results. It is also useful to set up a two-stage 484 

system of the reference material, in which an initially estab-485 

lished reference material is used as a primary reference ma-486 

terial, and a reference material calibrated against the primary 487 

reference material is used as a working reference material for 488 

commercial production tests, and its biological activity is 489 

evaluated based on the primary reference material when the 490 

working reference material is updated. 491 

5.5.  Establishment and Control of Critical Reagents 492 

Reagents that have a significant effect on test performance 493 

should be controlled as critical reagents. For example, in cell-494 

based assay of antibody drugs with neutralizing activity, 495 

physiologically active substances that are neutralized by the 496 

antibody are included. For critical reagents, evaluation items 497 

for ensuring quality, their acceptance criteria, storage condi-498 

tions, and lot update procedures must be established in ad-499 

vance, taking into consideration the quality characteristics 500 

and stability. When updating the lot, the reagent should actu-501 

ally be used in the bioassay to confirm that the intended re-502 

sults are obtained. 503 

In cell-based bioassays, cells are included as critical rea-504 

gents because cell characteristics affect test performance. To 505 

ensure the reliability of the test results, it is important to per-506 

form characterization to confirm that the cells have charac-507 

teristics suitable for the test, and to properly control the cell 508 

line. To ensure a sufficient and stable supply of the cells, it is 509 

recommended to establish a cell bank system. The cell bank 510 

system should be established taking into consideration the 511 

growth characteristics of the cells, the cell passage number, 512 

the cell density used in the bioassay, and the frequency of the 513 

test. It is desirable to keep detailed records of information on 514 

the functional and genetic characteristics of the cell line used 515 

in the bioassay, including the history from the origin of the 516 

cell line to banking. For cells prepared from the cell bank and 517 

used in the test, conditions to ensure the test performance 518 

should be established, such as using the cells in the test within 519 

a predetermined range of passage numbers. 520 

6.  Glossary 521 

Bioassays (Biological assay): Analytical methods used to 522 

measure biological activity. Depending on the characteristics 523 

of the active ingredient, methods with indicators such as en-524 

zyme reactions, binding to target molecules, cellular respon-525 

siveness, and reactions in individual animals are used. 526 

Relative Potency: Relative activity calculated by applying 527 

an appropriate analytical model to the dose-response rela-528 

tionship of the reference material and test sample, and com-529 

paring the parameters of the obtained regression equation. 530 

Suitability testing: Suitability testing is a set of predefined 531 

criteria for determining whether a test performed is valid, and 532 

is usually composed of system suitability that defines the re-533 

activity of the reference material, and the sample suitability 534 

that defines criteria for similarity between reactivity of the 535 

reference material and test sample. Suitability testing is 536 

equivalent to system suitability in physicochemical test, but 537 

the unique feature of suitability testing is that sample data is 538 

used to make the judgment. 539 

Similarity: Similarity refers to the degree of agreement be-540 

tween the dose-response lines (curves) of the reference ma-541 

terial and test sample. The calculation of relative potency is 542 

premised on the fact that the shapes of the dose-response 543 

lines (curves) of the reference material and test sample are 544 

similar. Similarity is sometimes expressed as parallelism in 545 

the evaluation of parallel-line models or nonlinear models. 546 

Difference test: A method of assessing suitability testing by 547 

establishing the null hypothesis that there is no difference. If 548 
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the null hypothesis is not rejected, meaning that it cannot be 549 

said that there is a difference, it can be determined that the 550 

indicator meets the requirements for suitability testing. Typ-551 

ically, the significance of regression, non-parallelism (diver-552 

gence between models), and non-linearity (divergence be-553 

tween points on the regression curve and the measured val-554 

ues) is tested. When using a four-parameter logistic model 555 

regression, extra sum of squares method may also be used. 556 

Extra sum of squares method: A method for testing paral-557 

lelism using analysis of variance that compares the residual 558 

variance causing from differences in models (constrained 559 

model and unconstrained model) with the residual variance 560 

when regressing using the unconstrained model. It is often 561 

used when using a four-parameter logistic model. 562 

Equivalence test: A method of determination that suitability 563 

testing is appropriate when the difference in the indicators 564 

used for evaluation fall within a certain range. If the differ-565 

ence is within the acceptable range for equivalence, the index 566 

can be determined to meet the requirements for the suitability 567 

testing. Regarding the responses obtained in the test and the 568 

coefficients of the regression equation, the indicators to be 569 

judged and the acceptable range for each indicator are estab-570 

lished in advance. The judgment may be made based on the 571 

difference in the indicator itself, or on the confidence interval 572 

of the difference. 573 

QC Sample: QC Sample is prepared from a representative 574 

lot at an appropriate concentration and used to evaluate the 575 

assay system. QC sample can be used to judge the suitability 576 

testing, as well as to monitor long-term changes in response. 577 

The use of QC sample is also useful for verifying that there 578 

are no changes in response before and after updating the lot 579 

of the reference material. It is also sometimes called product 580 

control or assay control. 581 
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