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will often be absent, especially when it is a 

eukaryotic protein being expressed. So 

expression systems will produce different 

patterns of glycosylation and the selection 

of the appropriate expression system is key. 

Even within the same expression system, 

a small change in temperature or the pH of 

the culture medium might have a significant 

effect on the glycosylation of a protein. 

Erythropoeitin (EPO), probably the most 

successful biopharmaceutical to date, is 

affected by changes to its glycosylation. 

Indeed, problems with the control and 

characterisation of the glycosylation of 

EPO have led to quality control failure of 

batches and safety concerns. Controlling 

the expression of the protein and its 

glycosylation reproducibly is therefore 

very important. 

The significant effect that changes in 

glycosylation can have raises the question of 

whether different glycoforms can be 

considered to be the 'same product' both for 

patent and medicines regulatory purposes. 

Although biotech products can show more 

polymorphic traits than just differential 

glycosylation, we have below focused on 

this feature for ease of illustration. 

Patentability and spes 
The recent cases of Gel'lel'ics {UK] 

v LII17dbeck [2009] UKHL 12 and Ge/lel'ics 

{UK] v Daiichi [2008] 2413 (Pat) 

considered whether or not the resolved 

enantiomer of escitalopram and 

diastereomer of levofloxacin were novel 

and inventive over the racemic mixture. In 

both cases it was decided that they were. If 

this is the case, it is difficult to see the court 

coming to any conclusion other than that 

different glycoforms are entitled to 

separate protection. After all , rather than 

being the same chemical with different 

stereochemistry, glycoforms are 

different chemicals by virtue of different 

sugars being attached to the same amino 

acid backbone. 

Other than these structural differences, 

the position is analogous to the racemic 

mixture of stereoisomers since expression 

systems may produce a heterologous 

mixture of different glycoforms. Following 

the reasoning in LlIl'ldbeck or Daiichi, a 

single glycoform would be novel when 

purified and isolated even if it had existed 
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Following the reasoning in Lundbeck 
or Daiichi, a single glycoform would be 

novel when purified and isolated 
even if it had existed previously as 

part of a mixture 

previously as part of a mixture. The 

question would be whether or not selecting 

it and isolating it would be obvious. This 

would be a question of fact in each case but 

obviousness might be more difficult to 

prove than in either LU/ldbeck or Daiichi, 

where of course the obviousness case failed 

in the UK'. 

Anecdotally, we understand that in the 

Netherlands a second supplementary 

protection certificate was granted for a 

different glycoform of a protein, even 

though the protein had already benefited 

from one supplementary protection 

certificate, because it was considered to be a 

different product'. This approach, if it is 

followed elsewhere, has very important 

implications as it means that different 

glycoforms are not the same product. If 20 

years' protection were to be given to a new 

glycoform, it is worth biotech companies 

focusing their attention on the different 

glycoforms produced and their relative 

merits as active molecules. 

Presumably, a claim to a protein pel' se 

will cover all glycoforms and will reward 

the innovator who made the initial 

invention with a patent'. Following on 

from the basic patent, individual 

glycoforms could be identified and 

claimed. The situation is similar to claims 

to salts, crystal forms, and formulations that 

might follow on from a basic 

pharmaceutical patent. However, there is 

one very important distinction. A salt, 

crystal form or formulation will not alter 

the effect that a pharmaceutical will 

ultimately have in the body - albeit that 

they might improve the delivery to the 

body or the drug's stability and ease of 

handling during formulation. As explained 

above, the existence of a different 

glycoform might have a profound effect on 

the body's response to the protein. For this 

reason, it may be the case that claims to 

glycoforms are more valuable (and more 

worthy of protection?) than the traditional 

secondary patents seen in the 

pharmaceutical industry. 

Another class of secondary patents 

commonly found within the pharmaceutical 

sector are process patents. They define 

specific reaction conditions that can be used 

to produce either the final pharmaceutical 

or an intermediate along the way. Generic 

companies are, however, adept at coming up 

with 'design around' processes that avoid the 

patent protection. In many cases, process 

patents are of limited value in the 

pharmaceutical industry. A process patent in 

the biotech industry may, however, be far 

more valuable. 

When a specified glycoform is produced 

through a particular expression vector or 

under certain conditions in a known 

expression system and these details form part 

of a patent claim, it is far more difficult to 

design around the patent. What would be 

needed to avoid this claim is to find an 

alternative expression system or alternative 

conditions to give the same glycoform. This 

is likely to be a greater challenge - and 

possibly owe more to luck or an extensive 

screening programme - than designing 

around an organic chemistry process. 

In whatever way the law and practice 

develops in this area, the identification and 

characterisation of different glycoforms of 

existing biotech products offers different 

possibilities through which to manage 

product life cycles. Indeed, research into 

glycoforms throughout the duration of a basic 

patent' might well prove fruitful. It is, 

however, not the only reason that 

understanding and controlling the production 

of different glycoforms is important. 
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Biosimilarity 
The intellectual property position as regards 

biotech products is only one level at which 

these products can be viewed as being very 

different to traditional small molecule 

pharmaceuticals. Once patent protection is 

obtained, pharmaceutical products need 

marketing authorisations granted by 

European or national medicines agencies 

before they can be sold wi thin a member 

state in Europe. This process, at its crudest, 

aims to convince the relevant medicines 

regulatory agency that the risk/ benefit 

analysis of the product is positive and so an 

authorisation to market the product should 

be granted. The investment of time and 

money involved 111 this process IS 

considerable - often with no guarantee 

of success as the failure rate of candidate 

therapies in late stage clinical trials is 

still high . 

Although the regime of approvals for 

generic medicines is well established in 

Eu rope, the current medicines regulatory 

position concerning generics of biotech 

products is not as straightforward as it is for 

small molecul e pharmaceuticals. Usually a 

generic medicine producer has only to 

perform bioequivalence studies in order to 

gain its marketing authorisa tions. However, 

a producer of a generic biotech product 

(known in the EU as 'biosimilars') has to 

provide a signifi cantly more detailed 

product dossier, often containing Phase III 

clinical trial data·. This increases th e 

development costs of generic producers of 

such products by about an order of 

magnitude. In the US the situation is more 

stark as no approvals regime for biosimilars 

(termed follow-on biologics or FOBs) has 

yet been agreed. 

The reasoning behind this more intensive 

requirement for biosimilar products lies in 

the concerns of the medicines regulatory 

agencies surrounding the potential 

heterogeneity of the product. Any biotech 

product produced using fermentation and, 

in particular, in eukaryoti c expression 

systems, has inherent variability built into it. 

Small alterations in the conditions for the 

fermentation process can lead to significant 

changes in the product of the process and 

these changes may impact on the behaviour 

of the product when administered to 

patients. For these reasons biosimilar 

producers need to prove the acceptability of 

their products to a different regulatory 

standard to that of 'bioequivalence': it is 

termed 'comparability'. The testing process 

is often furth er complicated if the reference 

product to which the biosimilar is a 

generic itself has significant heterogeneity 

between batches. 

Therefore, the lead time for obtaining 

marketing autho risation for a generic 

biotech product is mu ch more time­

consuming than that for small molecule 

pharmaceuticals. This, in turn, makes 

planning product development and 

integrating patent revocation proceedings 

more difficult. For companies like Amgen, 

for example, this has meant that its EPO 

product has enj oyed several further years' 

exclusivity on the market post patent expiry 

w hile biosimilar producers obtain their 

approvals. 

Conclusion 
T he manner in which biotech products are 

currently treated under both the intellectual 

property and medicines regulatory regimes 

in Europe presents enormous possibilities 

and opportunities to the inventors of such 

products and also to those producing 

biosimilar products. It is anticipated that the 

differential treatment of biotech products, 

as compared to small molecule 

pharmaceuticals, will lead to increased 

In many cases, process patents are of 
limited value in the pharmaceutical 

industry. A process patent in the 
biotech industry may, however, be far 

more valuable 

www.ipwor ld.com 

research on biotech production processes 

and also stimulate research in the relative 

functions of different polymorphs of 

biotech products. 

We also anticipate that the very same 

heterogeneity of biotech production 

processes and the often significant changes 

in functionality of the end product that 

stem from differences in, for example, 

glycosylation, could lead to disputes as to 

the degree of enablement of certain 'basic' 

patents within this field and also to 

controversial decisions in granted further 

intellectual property protection to difIerent 

polymorphs. 

Perhaps the best way to conclude and 

emphasise the different manner in which 

biotech products need to be approached is 

with a phrase that is well known within 

European medicines agencies when 

describing biotech products - ' the product 

li the process' . • 

1 It is worth noting that inventive step attacks on 

these enantiomer patents proved more 
successful in Germany and the Netherlands 

2 Personal communication, Frank Landolt 

3 There is an important qualification here - to 

the extent that the production processes 
disclosed in a 'basic' patent do not enable the 

production of different glycoforms, could that 

patent be said to be insufficient if it is argued 
such glycoforms infringe? 

4 The 'basic' patent is a term coined in 

Regulat ion (EEC) 1768/92 governing 

supplementary protection certificates 

in Europe. 

5 See art 10(1) Directive 2001/83/EC 

(as amended) 

6 See art 10(4) Directive 2001/83/EC 

(as amended) 
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