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I. INTRODUCTION 

Alexion’s Response gives no reason for this Board to depart from its initial 

conclusions.  First, the Response is unsupported by proper expert testimony:  

Alexion simply recycled old expert declarations from the 2019 Amgen IPRs and 

never submitted substantive responses to Samsung’s arguments and expert opinions.  

Second, nearly all of Alexion’s patentability arguments rest on the false premise that 

a POSA seeking to prepare the eculizumab antibody in 2007, though admittedly 

highly-skilled, would have ignored the 2005 Tacken reference declaring eculizumab 

to be an IgG2/G4 antibody.  Alexion insists a POSA would instead have believed 

that eculizumab was a IgG4 antibody, based on a 1996 Thomas reference, which 

describes a precursor antibody and never links that antibody to the term, 

“eculizumab.”  But Tacken is the only reference of record that expressly identifies 

an isotype for eculizumab, and it states definitively that eculizumab is an IgG2/G4 

antibody.  Third, Alexion’s few remaining patentability arguments are based solely 

on attorney argument or rehash old positions from the Amgen IPRs that have been 

fully considered and discounted by this Board.  Fourth and similarly, Alexion’s 

secondary considerations arguments are baseless and repetitive of the already-

rejected arguments Alexion previously made.  A final written decision should issue 

declaring all challenged claims unpatentable. 
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II. ARGUMENT 

A. Alexion’s Response Is Unsupported Because Its Expert 
Declarations from the Amgen ’149 and ʼ504 IPRs Are Insufficient 

1. This IPR Is Based on Different Grounds than Amgen’s ’149 
and ʼ504 IPRs 

As a threshold matter, this Board’s findings in its Institution Decision should 

be carried forward to its final written decision, because Alexion submitted no new 

evidence with its Response that is entitled to any weight.  Alexion’s expert 

declarations for this IPR merely reference old declarations from the Amgen IPRs of 

the ʼ149 and ʼ504 patents (not the ʼ809 patent challenged here).  Importantly, 

Samsung relies on different Grounds than Amgen did.  For example, none of 

Amgen’s Grounds rely on Tacken.  Amgen Inc. v. Alexion Pharms., No. IPR2019-

00739, Paper 2, 23 (PTAB Feb. 28, 2019).  Similarly, Samsung relied on new expert 

declarations specifically focused on the ʼ809 patent, rather than attempting to rely 

on any Amgen arguments or expert testimony.  And given that the ’809 patent issued 

after Amgen’s IPR was dismissed, Alexion’s expert declarations do not address the 

Patent Examiner errors acknowledged by this Board.  (Paper 9 (“ID”), 60-67.)       

2. Alexion’s Expert Testimony Recycled from Amgen’s ’149 
and ʼ504 IPRs Is Entitled to No Weight  

Alexion’s failure of proof is not cured by the handful of conclusory paragraphs 

submitted as new declarations.  (ALXN2105, ¶¶7-10; ALXN2107, ¶¶7-8.)  For 

example, Dr. Casadevall’s declaration includes the conclusory statement that he 
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disagrees with the opinions of Samsung’s experts Drs. Ravetch and Ippoliti, but he 

submits no facts, no evidence, and no explanation of any kind within his nine-page 

declaration to support that opinion.  (ALXN2105, ¶¶8-9.)   

Such conclusory statements are entitled to no weight.  First, the regulations 

establish that “[e]xpert testimony that does not disclose the underlying facts or data 

on which the opinion is based is entitled to little or no weight.”  37 C.F.R. § 42.65(a).  

Second, as scores of PTAB and Federal Circuit authorities hold, conclusory expert 

statements that simply parrot the Patent Owner’s briefing and arrive at the ultimate 

determination of validity without any explanation or support must be discounted.  

See, e.g., Xerox Corp. v. Bytemark, Inc., No. IPR2022-00624, Paper 12, 5 (PTAB 

Feb. 10, 2023) (precedential) (Board was “correct in giving little weight” to expert 

testimony because the “declaration merely offered conclusory assertions without 

underlying factual support and repeated, verbatim … conclusory arguments.”); 

Upjohn Co. v. Mova Pharm. Corp., 225 F.3d 1306, 1311 (Fed. Cir. 2000). 

Alexion’s evidence also adds nothing new to the record.  Alexion’s recycled 

declarations from the Amgen IPRs were already submitted with its Preliminary 

Response and thus have already been considered and discounted by this Board.  

(Paper 6 (“POPR”), 3; Paper 9 (“ID”), 12-14.)  Even though Alexion “reserve[d] the 

right to submit one or more expert declarations specifically directed to Samsung’s 

Petition if any Grounds are instituted.”  (POPR, 3 n.5.)  Alexion never submitted 
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additional substantive expert testimony with its Response.  It has thus forfeited its 

opportunity to introduce evidence that actually responds to Samsung’s arguments 

and experts.  As this Board warned Alexion, “Patent Owner is cautioned that any 

arguments not raised in the response may be deemed waived.” (IPR2023-00933, 

Paper 10, 10.) 

Alexion’s contentions opposing Samsung’s experts Drs. Ravetch and Ippoliti 

are not supported by expert evidence, because Alexion’s experts never submitted 

declarations actually responding to Samsung’s experts.  Instead, Alexion’s Response 

is pure attorney argument, again entitled to no evidentiary weight.  See, e.g., Enzo 

Biochem, Inc. v. Gen-Probe, Inc., 424 F.3d 1276, 1284 (Fed. Cir. 2005) (“Attorney 

argument is no substitute for evidence.”); Wasica Fin. GmbH v. Cont’l Auto. Sys., 

Inc., 853 F.3d 1272, 1284-85 (Fed. Cir. 2017) (“a party’s ‘unsworn attorney 

argument . . . is not evidence’ and thus cannot rebut record evidence.”).  

This reason alone is sufficient to dispense with Alexion’s Response and affirm 

this Board’s Institution Decision findings as a final written decision cancelling all 

the challenged claims.  Nevertheless, Samsung replies to Alexion’s Response 

arguments below.  Samsung’s Reply, unlike Alexion’s Response, is supported by 

detailed expert evidence.  (See EX1103 (Reply Declaration of Jeffrey Ravetch, 

M.D., Ph.D.).) 
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B. Alexion Mischaracterizes the Clear Teachings of Its Own Prior Art 
and the Import of Its Admissions  

The crux of Alexion’s Response is based on a singularly false premise.  

Alexion wrongly states that “the literature as of March 15, 2007 consistently 

identified ‘eculizumab’ as the antibody described in the ‘Thomas’ publication[.]”  

(Paper 15, (“POR”) 2.)  This is simply not true, as explained in detail in the Petition 

and again in this Reply.  In truth, Thomas does not even contain the word 

“eculizumab.”  (EX1003, ¶201; EX1101, 186:19-22.)  The only prior art that actually 

identifies eculizumab’s constant domain, Alexion’s own Tacken, unmistakably 

states that it is an IgG2/G4 antibody.  (EX1008, 011; Paper 2, (“Pet.”), 39; EX1003, 

¶¶64, 98, 131, 135; EX1103, ¶¶10-12.)  Alexion’s narrative of the state of the art, in 

which a POSA would have ignored the more recent 2005 Tacken reference and 

believed that the “clinically safe and effective” antibody of Bell’s clinical trial results 

was Thomas’ IgG4 antibody as reported in 1996, is entirely counterfactual.  (POR, 

26; EX1103, ¶¶10-12.) 

Alexion’s efforts to rewrite the clear teachings of Tacken, or simply wish the 

reference out of existence, all fail.  A POSA understood that by 2007, the prior art 

showed a simple, clear, and linear path beginning with Thomas’ early 5G1.1 anti-

C5 antibody and culminating with the IgG2/G4 as disclosed by Tacken and used in 

Bell.  As explained in the Petition, the meaning of “5G1.1,” including whether it 

refers to a mouse or a human antibody, is clear to a POSA from the context in which 
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it appears.  (Pet., 9-14; EX1003, ¶¶61-70; EX1103, ¶¶13-16.)  For example, a POSA 

understood whether a reference discussed “5G1.1” in the context early discovery 

and humanization of a mouse anti-C5 antibody, or instead used “5G1.1” in the 

context of the further development and modification of that antibody into an 

IgG2/G4 form used in clinical trials and called eculizumab.  (Id.; ALXN2104, 

188:12-192:1.)     

 

Although the primary references are all directly associated with Alexion, 

Alexion attempts to paint its own publications charting the development of 

eculizumab as confusing or misleading to a POSA.  (POR, 16, 22-34.)  This 

supposed ambiguity is manufactured.  A POSA would easily be able to interpret the 

art’s use of terms like “5G1.1,” “h5G1.1.,” and “eculizumab” to arrive at the 
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sequence of eculizumab.  For example, Alexion points to the fact that prior art such 

as Bell cites to Thomas, and argues that a POSA would have simply stopped there, 

ignoring the clear teachings of the much more current Tacken reference.  (POR, 39-

40, 53-54.)  Alexion’s view of a POSA as a simpleton, stopping at Thomas’ IgG4 

teachings, is legally unsound.  See KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 402 

(2007) (“[A] person of ordinary skill often will be able to fit the teachings of multiple 

patents together like pieces of a puzzle.”).  This is especially so since Alexion agrees 

that the level of skill in this art was high, even specifying that a POSA would have 

experience specifically in “engineering monoclonal antibodies for human 

therapeutic use.”  (POR, 37-38.)  Indeed, as Dr. Ravetch explains, a POSA in this 

field was highly skilled and well-informed, would not have focused exclusively on 

the eleven-year-old Thomas reference, and could easily understand the meaning of 

the various 5G1.1 terms over the course of eculizumab development from context.  

(EX1003, ¶¶118, 136, 201; EX1103, ¶17; ALXN2104, 34:6-35:7, 66:5-67:6.)   A 

POSA would have been able to interpret the teaching of the prior art based on that 

context, contrary to Dr. Casadevall’s views.  (EX1103, ¶¶18-21.)  Alexion’s 

restricted view of the art focuses on individual references and impermissibly fails to 

“consider[] the prior art in context or in combination” as required for obviousness.  

Janssen Pharms., Inc. v. Teva Pharms. USA, Inc., 97 F.4th 915, 928 (Fed. Cir. 2024) 
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(rejecting “siloed and inflexible approach” for “inflating the significance of minor 

variations between the prior art and the claims”).          

C. Grounds 1-3: Claims 1-3 and 6-17 Are Obvious over Petitioner’s 
Bell-Bowdish-Evans Based Combinations  

1. There Is No Dispute that the Prior Art Taught Eculizumab 
Was an Effective PNH Treatment and that the Prior Art 
Sequences Read on the Challenged Claims  

Alexion’s Response does not dispute that (1) Bell teaches eculizumab as an 

effective treatment for PNH; (2) the sequence disclosed in the Bowdish/Evans 

integrated document expressly discloses the claimed sequences, as shown in 

alignments; and (3) the specific limitations in claims 2-3 and 6-17 are disclosed in 

the prior art.  Alexion only disputes motivation to combine and reasonable 

expectation of success.  As discussed below, Samsung has met its burden to show 

obviousness by preponderance of the evidence in view of these factors.   

2. A POSA Would Have Followed Samsung’s Obviousness 
Rationale 

The obviousness rationale proposed by Samsung and Dr. Ravetch was clear 

to a POSA, contrary to Alexion’s narrow reading of the prior art where all roads lead 

to (and end with) the Thomas reference.  Beginning with Bell’s teaching that 

eculizumab (which it calls “the antibody h5G1.1” and “h5G1.1-mAb”) is an 

effective treatment for PNH, a POSA would have been led first to Evans and 

Thomas, both of which are cited and incorporated by Bell for “methods of 
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preparation” of h5G1.1.  (Pet., 30-31, 42; EX1007, [0012], [0052], [0082]; EX1003, 

¶¶115, 118, 138; EX1103, ¶¶22-26.)  A POSA would also have recognized 

immediately that Evans provides variable region sequences for eculizumab and that 

Thomas’ full-length IgG4 antibody is not eculizumab, based on the express (and 

more recent) teaching of Tacken that eculizumab has an IgG2/G4 domain.  (Pet., 31; 

EX1003, ¶118; EX1103, ¶27.)   

A POSA thus continuing to search for relevant literature of the 5G1.1 antibody 

discussed by Bell and Evans would have found Bowdish particularly relevant.  

Bowdish provides express teachings about the structure of the antibody “5G1.1,” 

identifies “Alexion Pharmaceuticals” as the Correspondence Address and 

cites/incorporates the same Evans patent as does Bell for the structure of 5G1.1. 

(EX1004, Cover, [0191]; EX1003, ¶128; EX1103, ¶28.)  For these reasons, 

Alexion’s argument that Bowdish is not analogous art for a POSA motivated by Bell 

to make eculizumab fails.  (POR, 41.)  Furthermore, Alexion’s argument that 

Thomas’ IgG4 disclosure teaches away (POR, 44) fails because the art (including 

Thomas) did not “criticize, discredit, or otherwise discourage” the IgG2/G4 form – 

especially when Tacken expressly disclosed that eculizumab was an IgG2/G4.  

Galderma Lab’ys, L.P. v. Tolmar, Inc., 737 F.3d 731, 739 (Fed. Cir. 2013); 

(EX1103, ¶29). 
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A POSA would have had still other reasons to evaluate the disclosures of 

Bowdish and Evans to conclude that the starting sequence of Bowdish, having the 

heavy chain CDR3 of Evans, was eculizumab.  As Dr. Ravetch explained, a POSA 

would have been able to tell that the heavy chain sequences disclosed in Bowdish’s 

SEQ ID NO: 67 were of a human hybrid subclass, as Tacken taught eculizumab had.  

Using routine sequence alignment with the sequences of Mueller PCT, a POSA 

would have confirmed that SEQ ID NO: 67 was the desired IgG2/G4 type – just as 

Tacken described.  (EX1003, ¶¶131-134; EX1103, ¶30; ALXN2104, 150:13-

152:24.)  Nor would a POSA have been confused by Bowdish’s use of the term 

“5G1.1” because it was not preceded by an “h.”  A POSA would have recognized 

that Bowdish’s 5G1.1 discloses humanized rather than mouse sequences based on 

the amino acid sequences themselves.  (EX1003, ¶¶81, 129-130; EX1103, ¶31; 

ALXN2104, 142:17-145:6.)  As Samsung showed, and Alexion does not dispute, 

the Bowdish/Evans sequence is identical to SEQ ID NOS: 2 and 4 of the challenged 

claims.  (Pet., 31-34; EX1003, ¶¶119-122.)  Contrary to Dr. Casadevall’s views, a 

POSA would have been able to identify the correct human sequences in Evans for 

combination with Bowdish to arrive at Bowdish’s starting antibody.  (EX1103, ¶¶33-

37.) 

Alexion’s argument that Samsung relied on “hindsight” by supposedly 

working backwards from the claimed sequences is wrong.  Alexion complains that 
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Samsung’s Petition included alignments showing that the antibody sequences taught 

by the prior art, when combined, align perfectly with the claimed sequences.  (POR, 

45.)1  But alignments are compelled by the obviousness inquiry, which requires a 

comparison of the claims against the closest prior art.  KSR, 550 U.S. at 399 

(“differences between the prior art and the claims at issue are . . . ascertained” in 

obviousness analysis (quoting Graham v. John Deere Co., 383 U.S. 1, 17-18 

(1966))).   

Alexion fails to cite a single instance—because there are none—of Dr. 

Ravetch beginning with the claimed sequences and working backwards using 

hindsight.  Instead, Dr. Ravetch carefully avoided hindsight by beginning with the 

motivation from Bell to make the anti-C5 antibody eculizumab and the disclosure 

from Tacken that eculizumab had an IgG2/G4 constant domain.  From there, Dr. 

Ravetch identified sequences from the prior art that would be considered by a POSA 

 
1 Similarly, Alexion unfairly accuses this Board of “reverse engineering” by working 

backwards from the claimed sequences (POR, 24), but this Board did no such thing.  

The Board merely described what a POSA would easily do to determine Bowdish’s 

starting antibody by working back from the 5G1.1+TPO antibody and using Evans’ 

HCDR3 sequence, exactly as directed to by Bowdish.  (ID, 34-35; EX1003, ¶¶121-

122.)   
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to be eculizumab in light of the art’s guidance.  (EX1003, ¶¶24, 115, 118-138; 

EX1103, ¶32; ALXN2104, 55:19-56:12, 93:7-21, 155:9-156:3.)  To support his 

obviousness opinions, Dr. Ravetch also included sequence comparisons against SEQ 

ID NOS:2 and 4, (EX1003, ¶¶120-122), which was proper to prove the prior art 

sequences exactly match the claimed ones.  See, e.g., Pfizer, Inc. v. Uniqure 

Biopharma B.V., IPR2021-00926, Paper 50, 36-51 (PTAB Nov. 15, 2022) (rejecting 

patentee’s hindsight arguments and finding claims obvious based on combining 

amino acid sequences from multiple references and comparing them with the 

claims).   

3. A POSA Would Have Had a Reasonable Expectation of 
Success 

A POSA would have had a reasonable expectation of success that the 

sequences provided by the prior art would possess the known anti-C5 properties of 

eculizumab, contrary to Alexion’s unsupported concerns of unpredictability.  (POR, 

44.)  As an initial matter, a POSA already knew that eculizumab had an IgG2/G4 

constant region, thus a POSA would not have any concern that they were testing a 

different antibody from what had already been successfully tested as a PNH therapy 

as shown in Bell and other clinical trial references.  (Pet., 34; EX1003, ¶¶118, 131, 

133-134, , 138-139; EX1103, ¶38.)   

And even if a POSA thought there was anything experimental about an 

IgG2/G4 antibody, they would have had a reasonable expectation of success for 
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several reasons.  First, antibodies with an IgG2/G4 constant region were already 

known in the art.  (Pet., 10-11; EX1003, ¶¶48, 62; EX1103, ¶39; EX1006, 011, 013, 

015-016; EX1009, 014, 097; EX1021, 011, 019, 028.)  Second, the art including 

Mueller taught that a hybrid constant region made of G2 and G4 subclass 

components was desirable for lower activation of the complement system.  (EX1003, 

¶48; EX1103, ¶40; EX1006, 011, 013, 015-016; EX1009, 014, 097.)  Third, the art 

including Evans expressly encouraged construction of 5G1.1 antibodies with varied 

constant regions, including constant regions made of hybrids of different antibody 

classes.  (EX1005, 45:29-33; EX1003, ¶180; EX1103, ¶41.)  For example, both 

Thomas and Mueller confirm that antibodies with altered subclasses retained target 

binding activity.  (See infra II.D.2.)   

Dr. Casadevall’s concerns regarding potential loss of C5 binding activity are 

speculative and not based on any examples relevant to an IgG2/G4 antibody.  

(EX1101, 191:7-12 (“Q: Do any of those antibodies tested in McLean have a human 

hybrid IgG2-IgG4 constant region? A: None of those antibodies have a hybrid IgG2-

IgG4 constant region.”), 192:6-12, 193:23-194:11, 196:16-197:7, 198:22-199:8, 

200:13-202:11, 203:20-205:7, 208:10-209:18; EX1103, ¶42.)  Dr. Casadevall’s 

examples are drawn from antibodies that recognize a unique class of antigens with 

repetitive carbohydrate epitopes.  However, as Dr. Ravetch explains, a POSA would 

not generalize these few examples, especially since the prior art contained 
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eculizumab-specific disclosures that would have been considered far more relevant 

than Dr. Casadevall’s examples.  (EX1103, ¶¶43-56; ALXN2104, 57:21-58:8 (“we 

knew quite a bit more about eculizumab than this generic discussion that Dr. 

Casadevall is presenting.”).)  Based on Dr. Ravetch’s review of the literature, 

“switching the constant region domain of the heavy chain or light chain has not 

impacted on the binding specificity or affinity of the original Fab domains.” 

(ALXN2104, 60:13-61:22.)  Dr. Casadevall’s immunogenicity concerns are 

similarly speculative and contradicted by the specific teachings of the eculizumab 

clinical studies.  (EX1103, ¶57; EX1013, 013.)     

D. Grounds 7-9: Claims 1-3 and 6-17 Are Obvious over Petitioner’s 
Bell-Evans-Mueller PCT Based Combinations 

As with Grounds 1-3, there is no dispute that Bell taught a POSA that 

eculizumab was a useful treatment for PNH, and there is no dispute that the amino 

acid sequences in the combined disclosures of Evans and Mueller PCT read on SEQ 

ID NOS:2 and 4 of the challenged claims.  (Pet., 58-60; EX1003, ¶179.)  Also as 

with Grounds 1-3, Alexion raises no disputes relating to any of the specific 

limitations found in challenged claims 2-3 and 6-17.   

1. A POSA Would Have Followed Samsung’s Obviousness 
Rationale 

A POSA reading Bell would have looked to Evans and Mueller PCT, and 

would have combined them to obtain the desired sequences.  Bell points directly to 
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Evans and Thomas for the amino acid sequence of the anti-C5 antibody eculizumab 

and incorporates both by reference.  (Pet., 56; EX1003, ¶¶174-176.)  As discussed 

above, POSA would not have concluded that eculizumab was an IgG4 antibody from 

this reference to Thomas in view of the later teachings of Tacken and Mueller PCT.  

(Id.)  A POSA would have understood the well-known distinction between variable 

and constant regions of an antibody, and would have used Evans for the C5-binding 

variable regions of eculizumab, as directed by Bell, and would have used Mueller 

PCT for the IgG2/G4 constant domains, as directed by Tacken and taught by Mueller 

PCT.  (Pet., 57-60; EX1003, ¶¶176-179; EX1103, ¶¶58-59.)   

Even if Tacken’s IgG2/G4 disclosure didn’t exist, as Alexion would like to 

have it, other prior art contained ample motivation to modify the constant region of 

the Thomas IgG4 antibody.  For example, the same Evans disclosure provides 

instructions to combine 5G1.1 variable regions with constant region domains to form 

a full-length antibody and expressly suggests that it is “[p]articularly preferred” to 

use “a mixture of constant domains from IgGs of various subtypes” – exactly like 

the IgG2/G4 disclosure of Tacken and Mueller PCT.  (EX1005, 45:29-33; EX1003, 

¶180; EX1103, ¶60.)  Similarly, the Mueller 1997 reference associated with Mueller 

PCT provides general motivation to convert IgG4 isotype antibodies to the 

“HuG2/G4 design” in any human antibody intended for therapeutic use “where 

elimination of FcR binding and C activation may be desirable.” (EX1006, 016; 
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EX1003, ¶¶47-48, 181.)  A POSA would have recognized these benefits as useful in 

the context of a therapeutic antibody intended to block part of the complement 

system.  (EX1003, ¶181; EX1103, ¶61; ALXN2104, 169:5-18, 171:12-173:7.) 

Alexion focuses on the Amgen IPR institution decision, complaining that this 

Board reached a different conclusion regarding the Mueller/Evans combination in 

that prior case.  (POR, 7, 52-53.)  Alexion even bizarrely contends that the unique 

grounds and unique expert testimony of this case somehow still present “the same 

record” as the Amgen IPR.  (Id.)  But if anything, the different outcome in the Amgen 

and Samsung IPRs only underscores the significant substantive differences between 

the proceedings.  This is the very reason Alexion’s recycled declarations from the 

Amgen IPRs fail to support Alexion’s arguments in this proceeding.   

In any event, Samsung explained in detail why a POSA would have combined 

Evans and Mueller PCT.  (Pet., 56-61; EX1003, ¶¶174-179; EX1103, ¶62.)  Thus, 

there would not have been guesswork on POSA’s part about which amino acids 

would be used, as Alexion argues without evidentiary support.  (POR, 15.)  Mueller 

PCT, as confirmed by Mueller 1997, clearly showed exactly how to construct an 

IgG2/G4 hybrid, by combining the C1 region and hinge of IgG2 with the C2 and C3 

regions of IgG4.  (EX1009, 8:23-26, 12:23-27; EX1006, 011, 013; EX1003, ¶¶48, 

101.)  Once again, Tacken gave all the direction a POSA might need, explaining that 

eculizumab contains an IgG2/G4 constant region that is “the same” as that disclosed 
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in Tacken’s reference 17, which is the Mueller 1997 article – more than sufficient 

disclosure to lead a POSA to Mueller PCT for the needed constant domain 

sequences.  (EX1003, ¶¶98, 180-181; EX1103, ¶63.)   

 

(EX1008, 011 (citing EX1006) (highlighting added).) 

Alexion argues that a POSA would not have been able to discern among 

Evans’ multiple variable structures relating to 5G1.1 and instead would have focused 

on the disclosed mouse antibody sequence, even though Bell makes clear that 

eculizumab is a humanized antibody.  (POR, 52-54.)  Alexion again commits legal 

error by failing to examine the prior art through the lens of the highly skilled POSA.  

(See supra II.B.)  And in any event, the prior art gave a direct path to a POSA.  

Evans’ Example 11, entitled “Construction and Expression of Recombinant mAbs,” 

provides a finite set of clearly-identified CDRs that bind C5, more than sufficient 

guidance to a POSA – especially since the already-relevant Mueller PCT disclosure 

specifically highlights the “CO12” sequence as the only one investigated in that 
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reference.  (Pet., 57-58; EX1003, ¶¶175-178; EX1103, ¶64.)  See Merck & Co. v. 

Biocraft Lab’ys, Inc., 874 F.2d 804, 807 (Fed. Cir. 1989) (“That the [asserted prior 

art] discloses a multitude of effective combinations does not render any particular 

formulation less obvious.”). When, as here, there are a “finite number of identified, 

predictable solutions,” a POSA has good reason to pursue them and the resulting 

combinations are obvious ones.  See KSR, 550 U.S. at 421.  Dr. Casadevall’s 

arguments against motivation to combine Evans and Mueller and contentions that a 

POSA would not have known how to do so are thus baseless.  (EX1103, ¶¶66-76.)   

Alexion’s hindsight complaints for Ground 2 are again wrong.  (POR, 56.)  

Dr. Ravetch began with motivation from Bell and knowledge from Tacken, 

combining the teachings of Evans and Mueller PCT, and only then performed a 

confirmatory alignment.  (EX1003, ¶179 (“[t]he resulting antibody, as shown in the 

comparisons below, shows a perfect match [with] … the claimed SEQ ID NOS:2 

and 4” (emphasis added)); EX1103, ¶65.)   

2. A POSA Would Have Had a Reasonable Expectation of 
Success 

A POSA would have had a reasonable expectation of success that the 

Mueller/Evans antibody would retain C5 binding.  Dr. Casadevall’s arguments 

regarding possible loss of C5 binding when subclass-switching from IgG4 to 

IgG2/G4 are speculative and contradicted by the art.  For example, Thomas reported 

that a change in the heavy chain constant domain when going from Fab fragments 
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to full length did not affect C5 binding.  (EX1010, 013; ALXN2104, 70:15-71:4, 

176:11-25; EX1103, ¶¶77-78.)  Similarly, Mueller’s G4 to IgG2/G4 subclass switch 

had no effect on target binding.  (EX1006, 015-016; EX1009, 014; ALXN2104, 

62:13-63:8, 175:8-25; EX1103, ¶79.)  A POSA would thus have had a reasonable 

expectation of success that the Evans/Mueller antibody would retain C5 binding.  

(EX1003, ¶¶175-178, 182; EX1103, ¶80; ALXN2104, 175:8-177:4.)  Indeed, 

Alexion’s supposed concerns were contradicted by Dr. Casadevall’s own 

admissions.  (EX1101, 191:7-12, 192:6-12, 193:23-194:11, 196:16-197:7, 198:22-

199:8, 200:13-202:11, 203:20-205:7, 208:10-209:18.)  Alexion’s immunogenicity 

concerns associated with the IgG2/G4 form are equally illusory.  (POR, 36.)  The 

prior art already confirmed that eculizumab, disclosed by Tacken as a humanized 

IgG2/G4 antibody, did not trigger an immunogenic response.  (EX1003, ¶¶48, 58; 

EX1013, 013; EX1103, ¶81.)  And as with the Bowdish/Evans ground, Dr. 

Casadevall’s arguments against reasonable expectation of success with the 

Evans/Mueller combination are again unfounded, based on extrapolation of rare 

examples involving unusual antigens and ignoring the specific teachings of the prior 

art relevant to eculizumab and IgG2/G4 antibodies.  (EX1103, ¶¶82-84.)   



Petitioner’s Reply Brief 
IPR2023-01070 (U.S. Patent No. 10,703,809 B1) 
 

  -20-  
 

E. Grounds 4-6 and 10-12: Claims 4-5 and 18-29 Are Obvious based 
on the Combinations of Grounds 1-3 and 7-9, Further Combined 
with Wang. 

Alexion’s patentability arguments for the dosing and formulation limitations 

of challenged claim 4 and its dependent claims fare no better.  Claims 5 and 18-29 

all further depend from claim 4, but Alexion offers no patentability arguments 

specific to any of these dependent claims or their unique limitations.  (POR, 48-52, 

56-58.)   

With respect to the limitations of claim 4, first, any supposed concern about 

stability of eculizumab formulations for injection is exaggerated and contradicted by 

the evidence.  Alexion ignores that Bell expressly discloses “[f]ormulations” of 

eculizumab “suitable for injection” (referencing the Remington’s standard) and 

reports on their successful use in the clinic.  (EX1007, [0062]; Pet. 23-24; EX1003, 

¶¶92-96, 157-161, 186; EX1062, ¶¶41, 56; EX1103, ¶¶85-86.)  Wang also taught 

stable eculizumab formulations at concentrations as high as 30 mg/ml, and 10 

mg/mL was known to be a commonly used concentration for antibody formulations. 

(EX1044, Fig. 10, [0025], [0067], [0170]-[0173]; EX1061, 014; EX1056-EX1060; 

EX1003, ¶¶157, 161; EX1103, ¶87.)  Alexion also fails to identify even a single 

published instance of any concerns relating to the stability of eculizumab in any of 

the many prior art publications reporting on the PNH clinical trials, some of which 

ran for two years.  (EX1003, ¶58.)  A POSA thus would have no reason for concern 
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that the eculizumab reported in Bell and other clinical trials, which Tacken taught 

was an IgG2/G4 antibody, would be difficult to stably formulate.  (Pet., 52; EX1003, 

¶¶160-161; EX1103, ¶88.)  And in any event, none of the challenged claims recite a 

“stable” formulation, or require any particular level of stability.  Accordingly 

Alexion’s arguments impermissibly go beyond “the objective reach of the claim.”  

Janssen, 97 F.4th at 926.            

Second, as to the 30 mL (10 mg/mL) and 300 mg limitations, the best Alexion 

can do is argue that those are individual choices from many options the prior art 

taught were available to a POSA.  (POR, 50-51.)  But, of course, the prior art can 

render obvious more than one possible option, and mere selection of a single option 

within a known range does not confer patentability absent some evidence of 

unexpected results or evidence of criticality.  See, e.g., Pfizer Inc. v. Sanofi Pasteur 

Inc., 94 F.4th 1341, 1347-48 (Fed. Cir. 2024) (“[W]here the general conditions of a 

claim are disclosed in the prior art, it is not inventive to discover the optimum or 

workable ranges by routine experimentation.”); (EX1103, ¶89).  Alexion resorts to 

attorney argument mischaracterizing Dr. Ippoliti’s testimony as unsupported, (POR, 

50-51), ignoring that Dr. Ippoliti based her opinions on her fifteen years of 

experience in accepted practices in medicine and pharmaceutical products.  

(ALXN2106, 19:20-23:13, 68:11-70:11, 32:15-36:2.)  Dr. Ippoliti confirmed that 

stability would be considered important over ease of administration, (ALXN2106, 
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56:17-23), but Alexion never established that a POSA had any need to prioritize 

stability concerns over ease of administration, given that eculizumab had been 

successfully formulated and used in clinical trials.  (Pet., 50-52; EX1003, ¶142; 

EX1062, ¶28; EX1103, ¶90.)  Ultimately, Alexion did not bother to submit any 

expert testimony specifically rebutting the opinions of Dr. Ippoliti or Dr. Ravetch as 

to why the dosing and formulation limitations were obvious.  (EX1062, ¶¶47-61; 

EX1003, ¶¶92-96, 157-161, 186; EX1103, ¶91; see supra Part II.A.1.)  The 

declaration of Dr. Trout recycled from the Amgen ʼ504 IPR does not support 

Alexion’s nonobviousness arguments for the dose and formulation limitations, for 

the same reasons explained above.  (EX1103, ¶¶92-100.)   

F. Alexion Failed to Show Any Secondary Considerations of Non-
Obviousness  

Alexion’s Response presents halfhearted secondary considerations 

arguments.  These contentions are purely attorney argument, however, unsupported 

by any expert evidence.  They were also already fully considered by this Board 

during the institution phase.  Alexion raises the same four considerations and relies 

on the same exhibits as it did in its Preliminary Response.  (Compare POPR, 68-71, 

with POR, 58-62, both citing only ALXN2018-2021.)  This Board indicated its 

willingness to re-evaluate evidence of secondary considerations “on a full trial 

record,” but Alexion provided no new evidence for the Board to consider.  (ID, 27-

31.) These same arguments should therefore be rejected again.  See, e.g., Target 
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Corp. v. Proxicom Wireless, LLC, IPR2020-00934, Paper 31, 20-21 (PTAB Nov. 

30, 2021) (“remain[ing] persuaded” by the Petitioner when the Patent Owner 

“repeat[ed] substantively the same arguments that [the Board] found unpersuasive 

in the Institution Decision.”). 

Alexion’s commercial success arguments fail because “the feature that creates 

the commercial success [or other secondary considerations] was known in the prior 

art.”  (ID, 29-30 (citing Ormco Corp. v. Align Tech., 463 F.3d 1299, 1312 (Fed. Cir. 

2006)).)  It is undisputed that the prior art disclosed that eculizumab was a useful 

treatment for PNH and, as Samsung has shown, the sequence of eculizumab was 

obvious to a POSA.  Relatedly, Alexion’s other purported secondary considerations 

of industry praise and solving a long-felt need fail because they have no nexus with 

any novel elements of the challenged claims.  (EX1103, ¶¶101-108.)  See Novartis 

AG v. Torrent Pharms. Ltd., 853 F.3d 1316, 1331 (Fed. Cir. 2017) (finding objective 

indicia evidence not probative of nonobviousness where prior art suggested the 

allegedly successful feature of the claimed invention).    

Alexion has also given this Board no reason to disturb its determination that 

evidence of copying is not probative of nonobviousness in the context of a BPCIA-

regulated biological product, and certainly is not sufficient to outweigh Samsung’s 

strong evidence of obviousness.  (ID, 30 (citing Adapt Pharma Operations Ltd. v. 
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Teva Pharms. USA, Inc., 25 F.4th 1354, 1374 (Fed. Cir. 2022))); see also Janssen, 

97 F.4th at 933 n.9. 

In sum, Alexion’s weak and unsupported secondary considerations arguments 

fail to show nonobviousness.  See, e.g., Tokai Corp. v. Easton Enters., Inc., 632 F.3d 

1358, 1371 (Fed. Cir. 2011) (“A strong case of prima facie obviousness . . . cannot 

be overcome by a far weaker showing of objective indicia of nonobviousness.”).    

III. CONCLUSION  

The Board should find all challenged claims unpatentable. 
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