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Submission of comments on 'Reflection paper on the use of cocrystals and other solid state forms of active substances in medicinal products’ – EMA/CHMP/CVMP/QWP/136250/2014 
Comments from:

	Name of organisation or individual

	EFPIA


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 content of this Reflection Paper is considered to have dealt with many regulatory and scientific aspects of the potential utilisation of cocrystals in a well-considered, logical and appropriate manner. Cocrystals can be considered in the same way as any other drug substance. We agree that salts and cocrystals can equally be accepted as drug substances.
	

	
	We note little comment on conformer safety beyond that in lines 250-253 and would consider this a potential topic for further reflection.
	

	
	It is important that regional regulators adopt similar positions on the scientific, regulatory and legal aspects of cocrystal use and manufacture. Therefore, it would be important for some discussions to take place between EMA QWP and FDA (or the ICH regions) to clarify and / or contextualise any significant differences between the regulatory perspectives. We believe that the EMA approach is both appropriate and scientifically justified.
	

	
	We note the following potential challenge in the reflection paper: “For a given product, it should be unambiguous what the active moiety is accompanied with, whether it a counter-ion of a salt or a co-former of a cocrystal”. 
This statement implies mutual exclusivity, whereas, as cited in the reflection paper, the proton position in some materials can lie anywhere on a continuum and therefore cannot always be unambiguously defined as co-crystal or salt (reference 8 in reflection paper). Indeed, this statement is in conflict with the classification of forms based on their material properties rather than molecular bonding (lines 142-5). Thus, the Reflection Paper (or any following guidance) could make it clearer that in such cases some ambiguity can be accepted.
	

	
	The statement “The integrity of the cocrystal during the entire manufacturing process should be experimentally confirmed” is concerning (and commented on in detail in line 258 below).
	


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)

	43-45
	
	Comment: Minor adjustment to the text, for clarity.

Proposed change: “By making cocrystals of pharmaceutically interesting substances, their solid state properties such as solubility, hygroscopicity and stability may be improved as well as other physical properties relating to their manufacturing behaviour (compaction, flowability, filterability etc.)”
	

	45-47 
	
	Comment: the following statement should be clarified: “Salt formation is already widely used for this purpose, but with cocrystal formation this can now be achieved also for substances that lack the possibility of salt formation.”
Cocrystallization is not limited to only those substances that lack ionizable functional groups amenable to salt formation. In fact cocrystallization expands the range of solid forms of all compounds, ionizable molecules included. 

Proposed Change: “Salt formation is already widely used for this purpose for ionisable compounds, but with cocrystal formation this can now be achieved also for substances that lack the possibility of salt formation but cocrystal formation expands the range of potential solid forms for all chemical compounds.”
	

	86-87
	
	Proposed Change: “... based e.g. on their improved stability and/or solubility profiles and bulk physical properties.”
	

	87-89
	
	Comment: regarding the statement, “Cocrystallisation is considered as a viable alternative to salt formation in cases where salts do not have the appropriate solid state properties or where salts cannot be formed”: as written, this statement implies that cocrystallization should be employed only after salts are fully explored, when in the pursuit of a solid form with acceptable properties (material property based solid state design), the ionization state really should not matter. 
Proposed Change: “Cocrystallisation is considered as a viable alternative to salt formation and can be applied more widely (i.e. where salts cannot be formed) and can have more appropriate solid state properties.”
	

	88
	
	Replace “…in cases where salts…” with “in cases where free acids, bases or salts…”
	

	91-94
	
	Comment: minor change to text suggested. 

Proposed Change: “Although the detailed definition of cocrystals is still debated in the scientific literature, they are in general defined as homogenous (single phase) crystalline structures made up of two or more components in a definite stoichiometric ratio where the arrangement in the crystal structure is not based on ionic bonds ion pairing (as with salts)”
	

	105-106
	
	Comment: both APIs and potential cocrystal formers may be liquids at ambient temperature.
Proposed Change: “This has been criticized since not only solvents, but also APIs and other potential co-formers may be liquids at ambient temperature.”
	

	113
	
	MINOR: Typographic - n-n stacking intends ‘pi-pi’?
	

	117
	
	Comment: The formula needs to be corrected as follows. 

Proposed Change: “A-H + B  A- + BH+”
	

	110-145
	
	Comment: we consider this section (2.4 Cocrystals and Salts) could be simplified. The most important comment from our perspective is that “From a material point of view, the classification of solid state APIs into salts or co-crystals is considered only of theoretical value. Ultimately, the resulting material properties are the critical factors that determine the suitability of a developed solid state API form, regardless of the molecular bonding involved.”
It would not be useful if there was an expectation generated that the actual form of cocrystal assembly needed to be determined, and we recommend this section be simplified.

It is important to note however that we agree that both cocrystals and salts should have defined stoichiometries (line 130) as well as ruled out as a physical mixture (lines 254-257).
	

	130
	
	Comment: it is unclear what ‘cocrystals and salts have … similar solution speciation” means. 
Proposed Change: this text should be clarified or omitted.
	

	149-151
	
	Comment: it is not clear what the point is here. The energy necessary for melting, vaporization & dissolution is also sufficient to disrupt stronger ionic bonds as in salts?

Proposed change: suggest a more relevant supporting statement: “These different forms are formed by the weak interactions between the components present in the solid state. The energy necessary for 150 melting, vaporization or dissolution are sufficient to disrupt these weak bonds. formed as a consequence of different stacking arrangements and/or molecular confirmations within the crystal lattice. These different forms may possess different physico-chemical properties”
	

	179-182
	
	Comment: we agree that ‘since cocrystals… are held together by weak interactions   that are in the most case broken upon dissolution’ then when administered by e.g. the oral route they will expose a patient to the same moiety. When this is the case, and the cocrystal does not impart ENHANCED dissolution properties to the active substance which are key to bioperformance, we agree such cocrystals would not be considered to be different in terms of efficacy by e.g. the oral route and thus many cocrystals would not qualify for NAS status.
We note that cocrystals are like salts in this respect (as both provide the same moiety in solution) and either salts or cocrystals can be similar to the active moiety in solution after oral administration or can impart different dissolution properties.
However, by some routes (e.g. topical or inhaled) the similarity of efficacy and safety (and hence the regulatory equivalence to a prior product) should perhaps not be assumed, as the active substance may be liberated differently from a cocrystal under such administration conditions.
In addition, even by the oral route, it could be that the liberated co-former has to be considered as an additional risk to patient safety with regard to the same active moiety delivered without the co-former. (The reflection paper may want to consider further what should be said regarding safety of the conformer material as an additional topic.)
	

	191-197
	
	Comment: we agree with the content of the sentence but consider the language used  (“it must therefore not be understood”) could confuse non-English speakers. 
Proposed Change: simpler text could be used for this important point (on the interpretation of “essential similarity”) e.g. “The different forms listed in the directive will not be accepted as alternatives in the same product.” And sponsors should make every effort to characterize the extent of ionization of the components, and name the drug substance appropriately”.)
	

	222
	
	 Proposed Change: Insert “also: “adsorptive processes, are also not considered…”
	

	229
	
	Proposed Change: consider adding a reference to ICH Q7 – ie “the formation of cocrystals is subject to compliance with part 11 of the EU GMP guidance (and ICH Q7).” 
	

	254-257
	
	Comment: the text states that the possibility of the formation of a purely physical mixture of two or more compounds should be unambiguously demonstrated. This is agreed.
However the text continues ‘by means of adequate state-of-the-art analytical techniques.
We note that a cocrystal can sometimes be determined in as simple a manner as e.g. by its melting point and high tech analytics may not be required.
Proposed Change: remove need for state-of-the art analytical techniques. 
	

	258
	
	Comment: the text reads: “The integrity of the co-crystal during the entire manufacturing process should be experimentally confirmed.”
This text is considered potentially confusing (even incorrect) for the following reasons.
We assume that it is the integrity through drug product manufacture that should be shown.
Firstly, this integrity would NOT be expected for manufacture of a liquid product (though a cocrystal could still be needed to stabilise the ingoing API).
In addition, there may not be any need for the cocrystal to remain intact through the manufacture of an oral product, as the pharmacokinetics of the free form and the cocrystal may be the same.
Thus provided the product is suitably stable, there may be no need to expect integrity, or even understand if the product continues to contain 100% cocrystal at manufacture, release or on stability of the drug product.
Proposed Change: remove this sentence or modify to: “The integrity of the cocrystal during the entire drug product manufacturing process may be important in some case and should be evaluated.”
	

	261
	
	Comment: duplicate entries from the reference list should be removed
Proposed Change: “Childs, S.L.; Stahly, G.P.; Park, A.; The Salt-Cocrystal Continuum: The influence of Crystal Structure on Ionization State, Mol. Pharm. 2007, 4, 323-338” should be removed.
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