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Please note that these comments and the identity of the sender will be published unless a specific justified objection is received.

When completed, this form should be sent to the European Medicines Agency electronically, in Word format (not PDF).
1.  General comments

	Stakeholder number

(To be completed by the Agency)
	General comment (if any)
	Outcome (if applicable)

(To be completed by the Agency)

	
	The guideline is well written and a useful step towards providing a harmonised approach to reduce the need for in vivo bioequivalence studies across the regions. 
	

	
	Regional Regulations:
The draft guideline allows for regional regulatory interpretations in several areas (the term ‘region/regional’ is mentioned twice). There is a real risk of divergence across countries/regions, for example in terms of the scope and applicability, the requirement to use purified water as an additional dissolution medium. The original goal to harmonize and facilitate biowaivers across regions will be compromised if the guideline allows a disharmonized approach on technical and regulatory considerations of biowaivers.

	

	
	Specific considerations during development:
Some of the exclusions in the guidance around progressing a change (e.g. of salt form or product type – e.g. capsule to tablet) without conducting an in vivo PK study should be reconsidered for change management in early development. In early development, such changes may be common and should be capable of being progressed on the basis of scientific evaluation and in vitro evaluation (without need for in vivo PK evaluation), as is currently accepted. It would not be useful if this guidance made it more difficult to progress changes in early development.

	

	
	Permeability: Use of other cell lines
Caco-2 cell lines are most preferred due to historic precedence but limiting use to Caco-2 only is scientifically restrictive as new advances mean other, improved methods with better predictions may become possible. With appropriate justification and validation, there should be no restriction on the use of alternative cell lines.

	

	
	Pharmaceutical equivalent: 
This draft guideline does not allow a biowaiver option for changes in dosage form for a BCS Class I product (example: capsule to tablet). The suggestion is that a BCS Class I based biowaiver should be allowed for a dosage form change.

	

	
	Excipients:
The proposed criteria for excipient change for BCS 3 drug products are very restrictive. Propose that a risk-based approach is adopted where the potential of an excipient change to impact absorption is mechanistically assessed on a case-by-case basis. 
	

	
	In-vitro-dissolution:
Higher agitation speed than 50 rpm in the paddle apparatus should be acceptable. F2 test for BCS 1 drugs (rapid dissolving) should be not required, or at least other suitable statistical method accounting for inherent higher dissolution data variability can be used. Purified water should be not required as additional dissolution medium.

	

	
	Products with more than one strength:
We recommend allowing the application of BCS based biowaiver to other strengths using either the dissolution comparison of the highest strength,if strengths are compositionally similar and PK is linear across the rangeand / or using bracketed based approaches (test highest and lowest strengths).

	


2.  Specific comments on text

	Line number(s) of the relevant text

(e.g. Lines 20-23)
	Stakeholder number

(To be completed by the Agency)
	Comment and rationale; proposed changes
(If changes to the wording are suggested, they should be highlighted using 'track changes')
	Outcome
(To be completed by the Agency)

	Line 52-56
	
	Comment: To harmonize across the regions “in accordance with regional regulations” should be deleted, this creates uncertainty.

Proposed change (if any):….That would otherwise require in vivo bioequivalence evaluation, in accordance with regional regulations.

	

	Line 58-59
	
	Comment: “Drug products having a narrow therapeutic index are excluded from consideration for a BCS-based biowaiver in this guidance.”
It needs a clear definition for narrow therapeutic index. Drug products having a narrow therapeutic index should not be excluded. If a bio-waiver assumes that the rate and extent of absorption of BCS 1 and BCS 3 APIs can be inferred or is a function of its solubility and permeability, a narrow therapeutic drug should be also applicable for a biowaiver, when these requirements are fulfilled. 
Proposed change: Drug products having a narrow therapeutic index are excluded from consideration for a BCS-based biowaiver in this guidance.”


	

	Line 64-69
	
	Comment: A waiver for drug products with different salts or moiety should be possible during development. The counter-ion does influence the dissolution of the product but if the different salt/moiety dissolves at a similar rate over the entire pH range the absorption of the drug will be the same.

Proposed change: 

“Different salt may be accepted in development if scientifically justified”.
	

	Line 78-80
	
	Comment: “At least three buffers within this range, including buffers at pH 1.2, 4.5 and 6.8, should be evaluated.”  

Harmonize buffer compositions as these vary between pharmacopeia.

In addition, solubility at the pKa of the drug substance should be evaluated if it is within the specified pH range.” 

The rationale for the solubility measurement at the pKa, is not clear, especially considering that minimum solubility would not be observed at the pKa where equal concentrations of ionized and unionized drug would be found. We propose to delete the additional measurement at pka.

Proposed change: At least three buffers within this range, including buffers at pH 1.2, 4.5 and 6.8, should be evaluated. Pharmacopoeial buffers should be employed. In addition, solubility at the pKa of the drug substance should be evaluated if it is within the specified pH range. When the drug substance is a zwitterion, solubility should also be determined at mid-point to the pkas (isoelectric point)

	

	Line 84-86
	
	Comment: The method need not be fully validated per ICH requirements, but should be shown to be accurate and precise.
Proposed change (if any): A minimum of three replicate determinations at each solubility condition/pH is necessary to demonstrate solubility using a validated stability-indicating method.

	

	88-90
	
	“In cases where the drug substance is not stable with >10% degradation over the extent of the solubility assessment, solubility cannot be adequately determined and thus the drug substance cannot be classified…..”

Scientific justification and literature may be used to interpret solubility measurements, providing insight into the reproducibility of the solubility or degradation.  In these cases, degradation > 10% may be highly reproducible and could be explained with understanding of the degradation.
Proposed change:

Allow literature data or scientific justification to support the use of solubility data towards applying a BCS-based biowaiver.

	

	Line 111-112
	
	Comment: “Permeability can be also assessed by validated and standardized in vitro methods using Caco-2 cells”. 

Caco-2 cell lines are most preferred due to historic precedence but limiting use to Caco-2 only is scientifically restrictive as new advances mean other, improved methods with better predictions may become possible. With appropriate justification and validation, there should be no restriction on the use of alternative cell lines. The principles stated for Caco-2 cell use could be applicable to other cell lines if suitable / similar method development and validation were conducted. This would make the guidance more future-proof. 

Proposed change, line 111-116: “Permeability can be also assessed by validated and standardized in vitro methods such as Caco-2 cells or another cell line, provided the assay is fully validated with reference compounds (see Annex I). “

	

	Line 111-116
	
	Comment: In addition to using Caco-2 cells for permeability assessment, the FDA guidance on biowaivers allows other options as well, such as, in vivo/in situ perfusion using animal models, and in vitro permeation using excised human/animal intestinal tissues. 
The same principals pertaining to demonstration of model suitability and validation as mentioned for Caco-2 cell line can also be applied. 

Proposed change: “Other validated methods, such as in vivo intestinal perfusion in human subjects, in-situ intestinal perfusion in a suitable animal model (e.g., rats), and ex vivo permeability methods using excised intestinal tissues, may also be used to determine drug permeability”.

	

	Line 131-134
	
	Comment: Capsule/tablet switches should be permissible when both are rapidly dissolving. In addition, the term “pharmaceutically equivalent” needs clarifying.

Proposed change: 

“A drug product is eligible for a BCS-based biowaiver provided that the drug substance(s) satisfy the criteria regarding solubility and permeability (BCS Class I and III) and the drug product is an immediate-release oral dosage form with systemic action. 

	

	Line 139-141
	
	Comment: There is no reason why biowaivers cannot be applied to orodispersible products taken with or without water, provided test and reference are dosed in the same way. 
Proposed change:

Drug products that are designed to utilize buccal or sublingual absorption are not eligible for a BCS-based biowaiver application. In addition, orodispersible products are eligible for a biowaiver application only if proposed label dosing instructions (e.g. co-administered water volume) are identical to the reference product.

	

	151
	
	In silico PBPK absorption modelling is widely used in industry to assess the risk of changes in formulation performance. Suggest including this in the discussion on risk assessment as a useful tool to assess the potential impact (inclusion/exclusion) of an excipient change.  

	

	170-172
	
	Comment: How is slow absorption for BCS Class I defined? BCS correlates the extent of absorption with fraction absorbed but not the absorption rate.

Proposed change: Definition of a criteria or deletion of the statement

	

	173-175
	
	Comment: The restriction of absorption-affecting excipient changes to a hard and single value of 10% is questioned as it does not appear to be scientifically justified or necessary. It is also unclear as to whether it is in line with current regional position(s) on the application of BCS-based biowaivers to Class1 containing products.

It also appears inconsistent with the mechanistic, risk-based approach mentioned earlier in Section 3.1 (line 156-160), and does not account for the inherently lower risk BCS1 drugs have to PK change with excipients that may affect absorption.

Recommend removing this one-size-fits-all 10% limit on absorption-affecting excipient change.

Proposed change: Remove: “except for excipients that may affect absorption, which should be qualitatively the same and quantitatively similar, i.e., within ± 10.0% of the amount of excipient in the reference product”.

	

	174-176
	
	Comment: It is not clear how to determine the right quantities that reference listed drug product use for specific excipients when this information is not available/published? All pre-formulation analysis on the reference product brings some uncertainty to the results.
Proposed change: Include a statement or literature reference for clarification, or provide a list in the appendix of excipients that may affect absorption.

	

	176-181
	
	Comment: The proposed criteria for excipient change for BCS 3 drug products are very restrictive. Propose that a risk-based approach is adopted where the potential of an excipient change to impact absorption is mechanistically assessed on a case-by-case basis. Alternatively, wider limits for non-critical excipients should be adopted. If a “critical” excipient is utilized at the levels where it is expected to impact drug absorption via solubility, gastrointestinal motility, transit time, and intestinal permeability “qualitatively the same and quantitatively similar” aspect should be considered.

In effect change the excipient criteria for BCS3 to allow sponsors to provide product-specific justification that the proposed excipient change will not impact on drug absorption, for non-critical excipients.

Proposed change (if any): For BCS Class 3 drugs, qualitative and quantitative differences in excipients that do not affect absorption, are permitted.  For BCS Class 3 drugs, all excipients that may affect absorption should be qualitatively the same and quantitatively similar, unless additional mechanistic justification is provided (e.g. to support that the mechanism by which the excipient can impact absorption is not relevant for the API, or that the level of change is below the level where an effect of the excipient on absorption has been demonstrated). Qualitatively similar also includes changes in the technical grade of an excipient. The sponsor should submit the mechanistic risk assessment to justify that the proposed excipient change will not affect product performance in the patient, as part of the biowaiver application.  


	

	183-184
	
	Comment:

For quantitatively similar the allowable differences should be defined with no decimal places (aligned with FDA guidance)
Proposed change:

Excipients which may affect absorption: ±10%

· Filler: ±10%

· Disintegrant, Starch:± 6%

· Disintegrant, Other: ± 2%

· Binder: ± 1%

· Lubricant, Calcium or Magnesium Stearate: ± 0.5%

· Lubricant, Other: ± 2%

· Glidant, Talc: ± 2%)

· Glidant, Other:± 0.2%

· Film Coat: ± 2%

The total additive effect of all excipient changes should not be more than 10 percent.

	

	190-192
	
	Comment: It is considered that a more appropriate comparison for the post-change material would be to a representative range (not a single lot) of the pre-change product. This makes the comparison more meaningful, by e.g. including any variation in historical results, and avoids any ‘preference selection’ of a single batch which may skew the comparison.

Proposed change: 

 “When applying the BCS based biowaiver approach, comparative in vitro dissolution tests should be conducted using a representative sample of the proposed commercial manufacturing process for the test product relative to a representative sample of the reference product.”

	

	203
	
	Comment: The agitation rate with paddles should be allowed to be above 50 rpm (i.e. at 75 rpm) if necessary to overcome product-related hydrodynamic effects (e.g. coning) and when baskets at 100rpm does not overcome such phenomena. This is frequently observed when an insoluble, dense filler (e.g. granular grades of microcrystalline cellulose or dicalcium phosphate) is used in the product. Switching to basket may not be feasible as insoluble fillers also cause basket mesh blockage.

Suggested change – allow agitation rates above 50rpm in certain circumstances. 

Proposed change: 

Agitation paddle apparatus: 50-75 rpm

	

	209
	
	Comment: The current text suggests the use of water as a dissolution medium may be expected in some regions. This is a significant concern. Water as a medium is known to be an inconsistent medium, to be non-robust, to be subject to variability and absorption of CO2 from the air, all of which compromise dissolution consistency evaluation. The medium is also unbuffered and thus unlike the body organs involved in product dissolution and over-discriminatory to in vivo performance (e.g. donepezil tablets showed in vitro dissolution differences in water BUT products  were bio-equivalent in vivo). 

Furthermore, the inclusion of such regional specific expectations is counter to the harmonisation intent of ICH guideline development and should be avoided whenever possible.

Suggested change: Please remove the expectation for testing in water.

	

	
	
	Proposed change (if any): Delete: Purified water may be used as an additional dissolution medium in some regions.  

	

	211
	
	Comment: The statement that a sample should be filtered is only relevant in some testing apparatus.  When using fibre optic technology and measuring the content of dissolved drug substance in-situ in the vessel, samples need not be filtered

Proposed change (if any): Delete samples should be filtered during collection

	

	214
	
	Comment: The paddle apparatus should be the preferred apparatus. At 50 rpm high variability of the individual test specimens is often obtained due to the flow characteristics in paddle apparatus at this low agitation speed. To avoid these artefacts paddle speed can be increased up to 75 rpm. In those cases it is beneficial to use the paddle apparatus at 75 rpm than to change to the basket apparatus at 100 rpm, because the basket can have a different mechanical influence on the formulation. The use of a peak vessel can also be an option to avoid these artefacts.

Proposed change (if any): When high variability or coning is observed in the paddle apparatus at 50 rpm, the use of the basket apparatus at 100 rpm is recommended. Alternatively it is possible to increase the paddle speed to 75 rpm with justification. Peak vessels in the paddle apparatus can be used as alternative option in these cases.

	

	215-216
	
	Comment: Sinkers are used to prevent dosage forms floating or for normalising the position of non-disintegrating dosage forms. Replace coning with floating, sticking or coning as sinkers are typically used to reduce the impact of sticking and floating.  

Proposed change: “Additionally, use of sinkers in the paddle apparatus to overcome issues such as floating, sticking, coning may be considered with justification.”

	

	221
	
	Comment: For situations where one product has rapid dissolution and the other has very rapid dissolution it is currently mandated to perform f2 testing. This is considered unnecessary as a highly soluble compound should still demonstrate similarity in vivo with either release profile. As long as the drug product meets a greater than or 85% at 30 minutes gastric emptying will be the rate limiting step for absorption, and normal inter-and intra-individual variability in gastric emptying will be greater than the dissolution rate differences so all products dissolving in the period to 30mins will be equivalent.  

Suggested change (if any): Remove need for f2 testing (a single dissolution acceptance criteria of greater than or equal to 85% in 30 minutes will assure product quality for a Class 1 product).

IF SIMILARITY COMPARISON IS TO BE KEPT AS AN EXPECTATION (EFPIA CONSIDER SUCH COMPARISON SHOULD NOT BE NECESSARY FOR CLASS 1 API CONTAINING PRODUCTS) the guidance should allow the use of parametric tests (e.g. bootstrapping or 2 one sided T test =- TOST; the multivariate model from FDA guidance Dissolution Testing for IR Solid Oral Dosage Forms) in cases where it is not possible to use the f2 test (for example, in case of high variability in dissolution). 

From a statistician’s perspective it is hard to understand why a study should automatically result in a negative study result independent of the profile similarity of both products only because the variability is above a certain threshold. In case of high variability what is needed is stats approach to handle the risks of a false similarity decision caused by data variability is a suitable statistical method (and maybe a suitable sample size). In the literature there exist statistical methods which, in contrast to f2, satisfactorily control the type I error (i.e. a false decision in favour of similarity) and additionally exhibit a sufficiently high statistical power. If it is not intended to recommend a specific statistical method one could use a statement as e.g. given in the EMA guideline: statistical methods used to “demonstrate dissolution similarity are considered acceptable, if statistically valid and satisfactorily justified.” (This would allow approaches other than f2 comparison).
Suggested change:

Add after 240: „In case the Coefficient of variation is too high, a suitable statistical method accounting for inherent higher dissolution data variability may be used, if justified“

	

	241
	
	Comment : If a BCS 3 containing product cannot meet the criterion of both the test and reference displaying very rapid in vitro dissolution in all pHs then the next step expected is to evaluate them in a BE study. 
This is considered to be conservative as the low solubility may be very pH dependent and slow dissolution at high pH may not be relevant in vivo. 

It would be more appropriate to evaluate the similarity of test and reference statistically under the conditions suitable levels of release are achieved to judge the equivalence of the two products, rather than require a bioequivalence study.

It can be difficult to conduct BE studies for some medicines – e.g. oncology products with intrinsic toxicity and finding ways to obviate the need for BE studies by in vitro, modelling and prediction. 
Proposed change (if any): Recommend changing to “To qualify for a BCS-based biowaiver for BCS Class III drug substances both the test product and reference product should display very rapid (≥85 for the mean percent dissolved in ≤15 minutes) in vitro dissolution characteristics under the defined conditions. If this criterion is not met, statistical similarity of the profiles should be demonstrated. 

	

	250-251
	
	Comment: The text states that all strengths need to be separately evaluated when multiple strengths exist. 

This is considered to be overly conservative. 

For example, if the products are common in blend and the PK of the product performance is linear over the dose strengths, additional dissolution comparison should not be necessary. We recommend allowing the application of BCS based biowaiver to other strengths using either the dissolution comparison of the highest strength (if strengths are compositionally similar and PK is linear across the range) and / or using bracketed based approaches (test highest and lowest strengths).
Proposed change (if any): 

For products with more than one strength, the BCS approach should be applied for each strength, i.e., it is expected that test and reference product dissolution profiles are compared at each strength.  When the drug products are common in blend and the PK of the product performance is linear over the dose strengths, the application of BCS based biowaiver to other strengths can be justified by using either the dissolution comparison of the highest strength and / or using bracketed based approaches (test highest and lowest strengths).

	

	Annex I Lines 284 ff
	
	Comments: The comments on the permeability annex have the same themes as those for permeability chapter 2.2. in the document (i.e. the use of cell lines other than Cacco-2, and the use of other in vitro methods to determine permeability). 
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