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Acronyms: 42 

API Active Pharmaceutical ingredient. 

BCS Biopharmaceutics Classification System 

BE Bioequivalence. 

Cmax Maximum plasma concentration 

f2 Similarity factor. 

FDC Fixed Dose Combination 

ODT Oral dispersible tablets. 

QC Quality control 

rpm Revolutions per minute 

 43 

  44 



 

 

 
 

Definitions 45 

Bioequivalence 

Two pharmaceutical products are bioequivalent if they are 

pharmaceutically equivalent or pharmaceutical alternatives, and their 

bioavailability, in terms of rate (Cmax and tmax) and extent of absorption 

(area under the curve), after administration of the same molar dose under 

the same conditions, are similar to such a degree that their effects can be 

expected to be essentially the same. 

 

Biopharmaceutics 

Classification System 

(BCS) 

The BCS is a scientific framework for classifying active pharmaceutical 

ingredients based upon their aqueous solubility and intestinal 

permeability.  

 

Biowaiver 

The regulatory pharmaceutical product approval process whereby the 

dossier (application) is approved based on evidence of equivalence rather 

than through in vivo equivalence testing. 

 

Dosage form 

The form of the finished pharmaceutical product (for example, tablet, 

capsule, suspension or suppository). 

 

Fixed-dose 

combination product 

A finished pharmaceutical product that contains two or more active 

pharmaceutical ingredients.  

 46 
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CHAPTER ONE 54 

Introduction 55 

Two drug products containing the same active ingredient(s) are considered bioequivalent if their 56 

bioavailability—meaning the rate and extent of medicine absorption—falls within predefined 57 

acceptable limits when administered at the same molar dose. These limits are established to ensure 58 

that the products perform similarly in vivo, ensuring safety and efficacy. In bioequivalence studies, 59 

key pharmacokinetic parameters such as AUC (area under the concentration-time curve) and Cₘₐₓ 60 

(maximum concentration) are typically used to evaluate the rate and extent of medicine absorption. 61 

The BCS (Biopharmaceutics Classification System)-based biowaiver approach aims to reduce the 62 

need for in vivo bioequivalence studies by offering a potential surrogate. In some cases, in vivo 63 

bioequivalence studies may be waived if in vitro data can justify an assumption of equivalence in in 64 

vivo performance. The BCS is a scientific framework that classifies drug substances based on their 65 

aqueous solubility and intestinal permeability. The BCS categorizes medicines into the following 66 

four classes: 67 

Class I: High solubility, high permeability 68 

Class II: Low solubility, high permeability 69 

Class III: High solubility, low permeability 70 

Class IV: Low solubility, low permeability 71 

This guidance provides recommendations to assist in the biopharmaceutics classification of drug 72 

substances and the use of the BCS-based biowaiver for bioequivalence studies. The BCS biowaiver 73 

principles may also be applied to bioequivalence purposes not explicitly outlined in the guidelines, 74 

as long as a thorough scientific rationale is provided to support their use. 75 

 76 
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Purpose  79 

The BCS-based biowaiver approach allows in vivo bioequivalence studies to be waived if in vitro 80 

data show that a test product performs equivalently to a reference product. This is typically suitable 81 

for highly soluble medicines with known absorption profiles, excluding those with a narrow 82 

therapeutic index. It applies only to immediate-release oral solid forms intended for systemic use 83 

and excludes sublingual, buccal, or modified-release formulations; for Oro dispersible forms, oral 84 

cavity absorption must not occur. The biowaiver can support bioequivalence determinations for 85 

generics, product extensions, required variations, and comparisons of clinical trial and marketed 86 

formulations. 87 

 88 

 Scope  89 

BCS-based biowaivers can be used to demonstrate in vivo bioequivalence. Examples of their 90 

application include comparisons between products used from clinical development to 91 

commercialization, post-approval changes, and applications for generic drug products, in line with 92 

regional regulations. 93 

The BCS-based biowaiver is applicable only to immediate-release, solid oral dosage forms or 94 

suspensions intended to deliver the medicine to the systemic circulation. Drug products with a narrow 95 

therapeutic index are not eligible for a BCS-based biowaiver under this guidance. Fixed-dose 96 

combination (FDC) products may qualify for the biowaiver if all active ingredients in the combination 97 

product meet the established criteria. 98 

 99 

Structure 100 

This is the first version of this guideline and is organized into four chapters. CHAPTER ONE covers 101 

the Introduction, Purpose, Scope, and Structure. CHAPTER TWO outlines the detailed procedures 102 

and methods. CHAPTER THREE defines responsibilities in relation to this guideline. CHAPTER 103 

FOUR includes the document history and version control and references. 104 

 105 
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CHAPTER TWO  108 

Procedure 109 

2. Biopharmaceutics Classification of The Drug Substance 110 

BCS-based biowaivers are applicable to drug products where the drug substance(s) exhibit high 111 

solubility and, either high permeability (BCS Class I) or low permeability (BCS Class III). 112 

A biowaiver is granted when the drug substance(s) in both the test and reference products are 113 

identical. It may also apply if the test and reference products contain different salts, as long as both 114 

are classified as BCS Class I (high solubility and high permeability). However, a biowaiver is not 115 

applicable when the test product contains a different ester, ether, isomer, mixture of isomers, 116 

complex, or derivative of the drug substance compared to the reference product, as these differences 117 

may result in distinct bio availabilities that cannot be predicted using the BCS-based biowaiver 118 

experiments. Pro-drugs may be eligible for a BCS-based biowaiver if they are absorbed as the pro-119 

drug. 120 

2.1. Solubility 121 

A drug substance is classified as highly soluble if its highest single therapeutic dose is completely 122 

soluble in 250 mL or less of aqueous media across the pH range of 1.2–6.8 at 37±1°C. If the highest 123 

single therapeutic dose does not meet this criterion, but the highest strength of the reference product 124 

is soluble under the same conditions, additional data should be submitted to justify the use of the 125 

BCS-based biowaiver approach. 126 

 127 

The sponsor is required to experimentally determine the solubility of the drug substance across the 128 

pH range of 1.2–6.8 at 37±1°C. Solubility should be evaluated at least three pH values within this 129 

range, including pH 1.2, 4.5, and 6.8, and at the pH of lowest solubility of the drug substance, if it 130 



 

 

 
 

falls within the specified pH range. These experiments should demonstrate that solubility is 131 

maintained over relevant timeframes to accommodate the expected duration of absorption. 132 

 133 

Solubility should be evaluated using a method appropriate to the properties of the drug substance. 134 

Equilibrium solubility experiments can be performed using the shake-flask technique or an 135 

alternative method if justified. Small volumes of solubility media may be used if the experimental 136 

equipment allows it. The pH of each test solution should be measured both after the drug substance 137 

is added and at the end of the equilibrium solubility study to ensure the solubility measurement is 138 

conducted under the specified pH. If necessary, the pH should be adjusted. The experiment should 139 

run for a suitable duration to reach equilibrium. 140 

 141 

Alternatively, solubility experiments where the highest single therapeutic dose is tested in a 250 mL 142 

volume (or a proportionally smaller volume for smaller doses) of buffer can also be considered. 143 

The lowest measured solubility over the pH range of 1.2–6.8 will be used to classify the drug 144 

substance. A minimum of three replicate determinations at each solubility condition/pH, using 145 

appropriate compendial media, is necessary to demonstrate solubility using a suitably validated 146 

method. 147 

Additionally, the stability of the drug substance in the solubility media must be adequate. If the 148 

drug substance degrades by more than 10% during the solubility assessment, it cannot be properly 149 

classified. Literature data can also be used to support solubility determinations, but such data should 150 

come from peer-reviewed sources and provide enough detail for a proper evaluation of the quality 151 

of the studies. 152 

2.2. Permeability 153 

The assessment of permeability should preferentially be based on the extent of absorption derived 154 

from human pharmacokinetic studies, e.g., absolute bioavailability or mass balance. 155 

High permeability can be concluded when the absolute bioavailability is ≥85%. High permeability 156 

can also be concluded if ≥85% of the administered dose is recovered in urine as unchanged (parent 157 

medicine), or as the sum of parent medicine, Phase 1 oxidative and Phase 2 conjugative 158 



 

 

 
 

metabolites. Regarding metabolites in feces, only oxidative and conjugative metabolites can be 159 

considered. Metabolites produced through reduction or hydrolysis should not be included, unless it 160 

can be demonstrated that they are not produced prior to absorption, e.g., by microbial action within 161 

the gastrointestinal tract. Unchanged medicine in feces cannot be counted toward the extent of 162 

absorption, unless appropriate data supports that the amount of parent medicine in feces to be 163 

accounted for absorbed medicine material is from biliary excretion, intestinal secretion or originates 164 

from an unstable metabolite, e.g., glucuronide, sulphate, N-oxide, that has been converted back to 165 

the parent by the action of microbial organisms. 166 

Human in vivo data derived from published literature (e.g., product knowledge and bioavailability 167 

studies) may be acceptable, keeping in mind that peer reviewed articles may not contain the 168 

necessary details of the testing to make a judgement regarding the quality of the results. 169 

Permeability can be also assessed by validated and standardized in vitro methods using Caco-2 cells 170 

(see Annex I). The results from Caco-2 permeability assays should be discussed in the context of 171 

available data on human pharmacokinetics. If high permeability is inferred by means of an in vitro 172 

cell system, permeability independent of active transport should be proven as outlined in Annex I, 173 

“Caco-2 cell permeability assay method considerations”. 174 

If high permeability is not demonstrated, the drug substance is considered to have low permeability 175 

for BCS classification purposes. 176 

Drug Substance Stability in the Gastrointestinal Tract 177 

Additional data to document the medicine’s stability in the gastrointestinal tract should be provided 178 

if mass balance studies are used to demonstrate high permeability, unless ≥85% of the dose is 179 

recovered as unchanged medicine in urine. Demonstration of stability in the gastrointestinal tract is 180 

required if in vitro Caco-2 studies are used to support high permeability. Stability in the 181 

gastrointestinal tract may be documented using compendial or simulated gastric and intestinal fluids. 182 

Other relevant methods may be used with suitable justification. Medicine solutions should be 183 

incubated at 37ºC for a period that is representative of the in vivo contact of the drug substance with 184 

these fluids, i.e., one hour in gastric fluid and three hours in intestinal fluid. medicine concentrations 185 

should then be determined using a suitably validated method. Significant degradation (>10%) of a 186 

medicine precludes BCS high permeability classification. 187 



 

 

 
 

 188 

3. Eligibility of A Drug Product for A BCS-Based Biowaiver 189 

A drug product is eligible for a BCS-based biowaiver if the drug substance(s) meet the solubility 190 

and permeability criteria (BCS Class I and III), the product is an immediate-release oral dosage 191 

form with systemic action, and it matches the reference product in terms of dosage form and 192 

strength. If the highest single therapeutic dose does not meet the high solubility criterion, but the 193 

highest strength of the reference product is soluble under the specified conditions, the BCS-based 194 

biowaiver can be granted if dose-proportional pharmacokinetics (i.e., AUC and Cmax) are 195 

demonstrated across a dose range that includes the highest therapeutic dose. 196 

Drug products intended for buccal or sublingual absorption are not eligible for a BCS-based 197 

biowaiver. Additionally, the BCS-based biowaiver is only applicable to drug products that are 198 

intended to be taken with water. For products designed to be administered without water (e.g., Oro 199 

dispersible formulations), a bioequivalence study where the product is dosed without water must be 200 

conducted. 201 

To qualify for a BCS-based biowaiver, the drug product must also meet criteria related to its 202 

composition (excipients) and in vitro dissolution performance. 203 

3.1. Excipients 204 

Ideally, the composition of the test product should mimic that of the reference product. However, 205 

where excipient differences exist, they should be assessed for their potential to affect in vivo 206 

absorption. This should include consideration of the drug substance properties as well as excipient 207 

effects. To be eligible for a BCS-based biowaiver, the sponsor should justify why the proposed 208 

excipient differences will not affect the absorption profile of the drug substance under 209 

consideration, i.e., rate and extent of absorption, using a mechanistic and risk-based approach. The 210 

decision tree for performing such an assessment is outlined in Figures 1 and 2 in Annex II. 211 

The possible effects of excipients on aspects of in vivo absorption such as solubility, gastrointestinal 212 

motility, transit time and intestinal permeability including transporter mechanisms, should be 213 

considered. Excipients that may affect absorption include sugar-alcohols, e.g., mannitol, sorbitol, and 214 

 215 



 

 

 
 

surfactants, e.g., sodium lauryl sulfate. The risk that a given excipient will affect the absorption of a 216 

drug substance should be assessed mechanistically by considering: 217 

• the amount of excipient used, 218 

• the mechanism by which the excipient may affect absorption, 219 

• absorption properties (rate, extent and mechanism of absorption) of the drug substance. 220 

The number of excipients that may affect absorption in the test and reference formulations should 221 

be addressed during product development, such that excipient changes are kept to a minimum. 222 

Small amounts included in the tablet coating, or levels below documented thresholds of effect for 223 

the specific drug substance, are of less concern. 224 

By definition, BCS Class I medicines are highly absorbed, and have neither solubility nor 225 

permeability limited absorption. Therefore, they generally represent a low-risk group of compounds 226 

in terms of the potential for excipients to affect absorption, compared to other BCS classes. 227 

Consideration of excipient effects for BCS Class I drug products should focus on potential changes 228 

in the rate or extent of absorption. For example, if it is known that the medicine has high 229 

permeability due to active uptake, excipients that can inhibit uptake transporters are likely to be of 230 

concern. For BCS Class I medicines that exhibit slow absorption, the potential for a given excipient 231 

to increase absorption rate should also be considered. 232 

For BCS Class I medicines, qualitative and quantitative differences in excipients are permitted, 233 

except for excipients that may affect absorption, which should be qualitatively the same and 234 

quantitatively similar, i.e., within ± 10% of the amount of excipient in the reference product. 235 

Additionally, the cumulative difference for excipients that may affect absorption should be within ± 236 

10%. 237 

BCS Class III drug substances are considered to be more susceptible to the effects of excipients. 238 

These medicines are not considered highly permeable and may have site-specific absorption, so 239 

there are a greater number of mechanisms through which excipients can affect their absorption than 240 

for BCS Class I medicine. For BCS Class III medicines, all of the excipients should be qualitatively 241 

the same and quantitatively similar (except for film coating or capsule shell excipients). Excipients 242 

that may affect absorption should be qualitatively the same and quantitatively similar, i.e., within ± 243 



 

 

 
 

10% of the amount of excipient in the reference product, and the cumulative difference for these 244 

excipients should be within ± 10%. This is defined in Table 1. Examples of acceptable differences 245 

in excipients are shown in Annex II. Differences in colorants and flavoring may be permitted when 246 

these constitute very small amounts of the formulation. 247 

It is recognized that there are limitations to the application of Table 1, e.g., difficulty in determining 248 

the film coat weight for the reference product. Table 1 is provided as a target to give clarity to 249 

sponsors. Deviations from this will require appropriate justification, based on the principles 250 

described above. 251 

Table 1: Criteria expected to demonstrate quantitative similarity for products containing 252 

BCS Class III medicines. 253 

Within the context of quantitative similarity, differences in excipients for drug products containing BCS 

Class III medicines should not exceed the following targets:  

 

 

 

 

Excipient class  Percent of the amount of excipient in the reference  

Excipients which may affect absorption   

Per excipient:  

Sum of differences:  

10%  

10%  

Percent difference relative to core weight* (w/w)   

All excipients:   

Filler  10%  

Disintegrant   

Starch  6%  

Other  2%  

Binder  1%  

Lubricant   

Stearates  0.5%  

Other  2%  

Glidant   

Talc  2%  

Other  0.2%  

Total % change permitted for all excipients 

(including excipients which may affect absorption):  

10%  

 254 

*Note: Core does not include tablet film coat or capsule shell 255 

 256 



 

 

 
 

BCS-based biowaivers are applicable to FDCs which are the same dosage form and strength. FDC 257 

formulations containing only BCS Class I medicines should meet criteria regarding excipients for a 258 

BCS Class I medicine. FDC formulations containing only BCS Class III medicines, or BCS Class I 259 

and BCS Class III medicines, should meet criteria regarding excipients for a BCS Class III medicines. 260 

3.2. In vitro Dissolution 261 

When applying the BCS based biowaiver approach, comparative in vitro dissolution tests should be 262 

conducted using one batch representative of the proposed commercial manufacturing process for the 263 

test product relative to the reference product. The test product should originate from a batch of at 264 

least 1/10 of production scale or 100,000 units, whichever is greater, unless otherwise justified. 265 

During a (clinical) development phase, smaller batch sizes may be acceptable, if justified. The 266 

comparative in vitro dissolution experiments should use compendial apparatus and suitably validated 267 

analytical method(s). 268 

The following conditions should be employed in the comparative dissolution studies to characterize 269 

the dissolution profile of the product: 270 

 271 

• Apparatus: paddle or basket 272 

• Volume of dissolution medium: 900 ml or less (it is recommended to use the volume selected for 273 

the quality control (QC) test). 274 

• Temperature of the dissolution medium: 37±1°C. 275 

• Agitation: paddle apparatus - 50 rpm. 276 

basket apparatus - 100 rpm. 277 

• At least 12 units of reference and test product should be used for each dissolution profile 278 

determination. 279 

• Three buffers: pH 1.2, pH 4.5, and pH 6.8. Pharmacopeial buffers should be employed. Additional 280 

investigation may be required at the pH of minimum solubility (if different from the buffers above). 281 

• Organic solvents are not acceptable and no surfactants should be added. 282 



 

 

 
 

• Samples should be filtered during collection, unless in-situ detection methods are used. 283 

• For gelatin capsules or tablets with gelatin coatings where cross-linking has been demonstrated, the 284 

use of enzymes may be acceptable, if appropriately justified. 285 

When high variability or coning is observed in the paddle apparatus at 50 rpm for both reference 286 

and test products, the use of the basket apparatus at 100 rpm is recommended. Additionally, 287 

alternative methods (e.g., the use of sinkers or other appropriately justified approaches) may be 288 

considered to overcome issues such as coning, if scientifically substantiated. All experimental 289 

results should be provided. 290 

To qualify for a BCS-based biowaiver for BCS Class I drug substances both the test product and 291 

reference product should display either very rapid (≥85% for the mean percent dissolved in ≤ 15 292 

minutes) in vitro dissolution characteristics, or rapid (≥85% for the mean percent dissolved in ≤ 30 293 

minutes) and similar in vitro dissolution characteristics (i.e., based on f2 comparison), under all of 294 

the defined conditions. In cases where one product has rapid dissolution and the other has very rapid 295 

dissolution, similarity of the profiles should be demonstrated as below. 296 

For the comparison of dissolution profiles, where applicable, the similarity factor f2 should be 297 

estimated by using the following formula: 298 

 299 

f2 = 50 • log {[1 + (1/n)Σt=1n (Rt - Tt)2]-0.5 • 100} 300 

 301 

 302 

In this equation f2 is the similarity factor, n is the number of time points, R(t) is the mean percent 303 

reference medicine dissolved at time t after initiation of the study and T(t) is the mean percent test 304 

medicine dissolved at time t after initiation of the study. 305 

The evaluation of the similarity factor is based on the following conditions: 306 

• A minimum of three time points (zero excluded). 307 

• The time points should be the same for the two products. 308 



 

 

 
 

• Mean of the individual values for every time point for each product. 309 

• Not more than one mean value of ≥85% dissolved for either of the products. 310 

• To allow the use of mean data, the coefficient of variation should not be more than 20% at early 311 

time-points (up to 10 minutes), and should not be more than 10% at other time points. 312 

Two dissolution profiles are considered similar when the f2 value is ≥50. When both test and 313 

reference products demonstrate that ≥85% of the labelled amount of the medicine is dissolved in 15 314 

minutes, comparison with an f2 test is unnecessary and the dissolution profiles are considered similar. 315 

When the coefficient of variation is too high, f2 calculation is considered inaccurate and a conclusion 316 

on similarity in dissolution cannot be made. 317 

To qualify for a BCS-based biowaiver for BCS Class III drug substances both the test product and 318 

reference product should display very rapid (≥85% for the mean percent dissolved in ≤15 minutes) 319 

in vitro dissolution characteristics under the defined conditions. 320 

For FDC formulations, dissolution profiles should meet the criteria for all drug substances in the FDC 321 

to be considered. FDC formulations containing only BCS Class I medicines should meet dissolution 322 

criteria for a BCS Class I medicine. FDC formulations containing only BCS Class III medicines 323 

should meet dissolution criteria for a BCS Class III medicine. For FDCs containing both BCS Class 324 

I and BCS Class III medicines the dissolution criteria for the applicable BCS class for each component 325 

should be applied. 326 

For products with more than one strength, the BCS approach should be applied for each strength, i.e., 327 

it is expected that test and reference product dissolution profiles are compared at each strength. 328 

 329 
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4. DOCUMENTATION 336 

The sponsor should provide complete information on the critical quality attributes of the test drug 337 

substance(s) and drug product. Information should also be provided for the reference product, to the 338 

extent possible, and must include, but is not limited to: polymorphic form, enantiomeric purity, and 339 

any data concerning bioavailability or bioequivalence issues related to the drug substance(s) or 340 

product. This includes literature reviews and sponsor-conducted studies. All study protocols and 341 

reports must be submitted. 342 

The reporting format should include tabular and graphical presentations, showing both individual 343 

and mean results along with summary statistics. The report must clearly identify all excipients, 344 

noting their qualitative and, where relevant, quantitative differences between the test and reference 345 

products. 346 

A complete description of the analytical methods used, including the validation and qualification of 347 

the analytical parameters, must be provided. Detailed descriptions of the test methods and media 348 

should be included, specifying information such as test and reference batch details (e.g., unit dose, 349 

strength, assay, batch number, manufacturing date, batch size, and expiry date). The dissolution 350 

report should include a thorough description of experimental settings and analytical methods, 351 

including information on the dissolution conditions such as apparatus, de-aeration, filtration during 352 

sampling, volume, etc.  353 

In addition, complete information with full description of the methods applied should be provided 354 

for the Caco-2 cell permeability assay method, if applicable (see Annex I). 355 

 356 
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CHAPTER THREE 364 

Responsibilities: 365 

 366 

Applicants for 

Marketing 

Authorizations 

• Submit complete BE study data. 

• Select appropriate reference product. 

• Ensure study design meets guideline requirements. 

• Address regulatory queries. 

Pharmaceutical 

Companies / 

Manufacturers 

• Develop and manufacture the generic product under GMP 

• Ensure batch consistency for BE studies  

• Provide formulation and quality documentation 

• Oversee outsourced activities (CROs) 

Contract Research 

Organizations (CROs) 

• Conduct BE studies under GCP/GLP 

•  Ensure ethical approvals 

•  Use validated analytical methods 

•  Maintain accurate data and complete study reports 

Health Care Policy 

Makers  

• Create policies supporting safe, effective, affordable generics 

• Strengthen regulatory capacity 

• Promote public trust in generic medicines 

DSC BE Assessors  • Scientifically evaluate BE submissions 

•  Review analytical, clinical, and statistical data 

•  Ensure guideline compliance 

• Prepare assessment reports and recommendations 

DSC CROs inspectors • Verify compliance with guidelines while conducting inspections  

• Issue approvals or requests for additional information 
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CHAPTER FOUR 370 

Document History and Version Control 371 

 372 

Version Description Review Date 

1 Initial Release November 2025 

2   
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Appendix: 387 

Annex 1:      Caco-2 Cell Permeability Assay Method Considerations 388 

Permeability assays employing cultured Caco-2 epithelial cell monolayers derived from a human 389 

colon adenocarcinoma cell line are widely used to estimate intestinal medicine absorption in humans. 390 

Caco-2 cells undergo spontaneous morphological and biochemical enterocytic differentiation, and 391 

express cell polarity with an apical brush border, tight intercellular junctions, and several active 392 

transporters as in the small intestine. Due to a potential for low or absent expression of efflux and 393 

uptake transporters, the use of Caco-2 cell assays as the sole data in support of high permeability for 394 

BCS classification is limited to passively transported medicines. 395 

Method validation 396 

The suitability of the Caco-2 cell assays for BCS permeability determination should be demonstrated 397 

by establishing a rank-order relationship between experimental permeability values and the extent of 398 

medicine absorption in human subjects using zero, low (<50%), moderate (50–84%), and high 399 

(≥85%) permeability model medicines. A sufficient number of model medicines are recommended 400 

for the validation to characterize high, moderate and low permeability (a minimum 5 for each), plus 401 

a zero-permeability marker; examples are provided in Table 2. Further, a sufficient number 402 

(minimum of 3) of cell assay replicates should be employed to provide a reliable estimate of medicine 403 

permeability. The established relationship should permit differentiation between low, moderate and 404 

high permeability medicines. 405 

Caco-2 cell monolayer integrity should be confirmed by comparing transepithelial electrical 406 

resistance (TEER) measures and/or other suitable indicators, prior to and after an experiment. 407 

In addition, cell monolayer integrity should be demonstrated by means of compounds with proven 408 

zero permeability (refer to Table 2). 409 

 410 

 411 
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Reporting of the method validation should include a list of the selected model medicines along with 413 

data on extent of absorption in humans (mean, standard deviation, coefficient of variation) used to 414 

establish suitability of the method, permeability values for each model medicine (mean, standard 415 

deviation, coefficient of variation), permeability class of each model medicine, and a plot of the extent 416 

of absorption as a function of permeability (mean ± standard deviation or 95% confidence interval) 417 

with identification of the high permeability class boundary and selected high permeability model 418 

medicine used to classify the test drug substance. 419 

In addition, a description of the study method, medicine concentrations in the donor fluid, description 420 

of the analytical method and equation used to calculate permeability should be provided. 421 

Additionally, information on efflux potential, e.g., bidirectional transport data should be provided for 422 

a known substrate.  423 

 424 

Assay considerations 425 

Passive transport of the test compound should be demonstrated. This may be verified using a suitable 426 

assay system that expresses known efflux transporters, e.g., by demonstrating independence of 427 

measured in vitro permeability on initial medicine concentration, e.g., 0.01, 0.1, and 1 time the highest 428 

strength dissolved in 250 ml, or on transport direction (efflux ratio, i.e., ratio of apparent permeability 429 

(Papp) between the basolateral-to-apical and apical-to-basolateral directions <2 for the selected 430 

medicine concentrations). 431 

Functional expression of efflux transporters should be verified by using bidirectional transport studies 432 

demonstrating asymmetric permeability of selected efflux transporter substrates, e.g., digoxin, 433 

vinblastine, rhodamine 123, at non-saturating concentrations. 434 

The test drug substance concentrations used in the permeability studies should be justified. A 435 

validated Caco-2 method used for medicine permeability determinations should employ conditions 436 

established during the validation, and include a moderate and a high permeability model medicine in 437 

the donor fluid along with the test medicine as internal standards to demonstrate consistency of the 438 

method. The choice of internal standards should be based on compatibility with the test medicine, 439 

i.e., they should not exhibit any significant physical, chemical, or permeation interactions. The 440 

permeability of the internal standards may be determined following evaluation of the test medicine 441 



 

 

 
 

in the same monolayers or monolayers in the same plate, when it is not feasible to include internal 442 

standards in the same cell culture well as the test medicine permeability evaluation. The permeability 443 

values of the internal standards should be consistent between different tests, including those 444 

conducted during method validation. Acceptance criteria should be set for the internal standards and 445 

model efflux medicine. Mean medicine and internal standards recovery at the end of the test should 446 

be assessed. For recoveries <80%, a mass balance evaluation should be conducted including 447 

measurement of the residual amount of medicine in the cell monolayer and testing apparatus. 448 

Evaluation of the test medicine permeability for BCS classification may be facilitated by selection of 449 

a high permeability internal standard with permeability in close proximity to the moderate/high 450 

permeability class boundary. The test medicine is considered highly permeable when its permeability 451 

value is equal to or greater than that of the selected internal standard with high permeability. 452 

 453 

Information to support high permeability of a test drug substance (mean, standard deviation, 454 

coefficient of variation) should include permeability data on the test drug substance, the internal 455 

standards, in vitro gastrointestinal stability information, and data supporting passive transport 456 

mechanism. 457 

 458 

 459 

 460 

 461 

 462 

 463 

 464 

 465 

 466 

 467 



 

 

 
 

 468 

 469 

 470 

Annex 2: Further Information on The Assessment of Excipient Differences 471 

Figure 1. BCS Class I drug substances 472 

 473 
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Figure 2. BCS Class III drug substances 480 
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