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UNITED STATES DISTRICT COURT

DISTRICT OF NEW JERSEY

___________________________________________

Janssen Biotech, Inc.
Plaintiff,

vs.

Samsung Bioepis Co., Ltd.
Defendant.

Civil Action No.

Plaintiff Janssen Biotech, Inc. (“Janssen”) for its Complaint against Defendant Samsung

Bioepis Co., Ltd. (“Bioepis” or “Defendant”) alleges as follows.

NATURE OF THE ACTION

1. This is an action for patent infringement under 35 U.S.C. § 271(e)(2)(C), which

was enacted in 2010 in the part of the Patient Protection and Affordable Care Act known as the

Biologics Price Competition and Innovation Act (“BPCIA”).

2. This is also an action to enforce the patent dispute resolution provisions of the

BPCIA, which Bioepis has refused to follow to date.

3. The BPCIA created an abbreviated regulatory pathway for the approval of

biosimilar versions of biological medicines. The BPCIA pathway allows biosimilars makers to

avoid the full complement of pre-clinical and clinical studies required for regulatory approval

and instead rely on data supporting the safety and efficacy of the innovative biological product

which the biosimilar mimics. By taking advantage of the BPCIA regulatory pathway,

biosimilars makers can greatly reduce the time and expense of obtaining marketing approval.

Case 2:17-cv-03524   Document 1   Filed 05/17/17   Page 1 of 67 PageID: 1



-2-
9729289v.1

4. In order to prevent the new biosimilar pathway from undermining the intellectual

property rights of innovators and thereby deterring innovation, the BPCIA also created an

intricate and carefully orchestrated set of dispute resolution procedures to facilitate the orderly

resolution of patent disputes before a biosimilar product could enter the market.

5. Pursuant to the BPCIA, Bioepis submitted an abbreviated Biologic License

Application (“aBLA”) seeking permission to market a proposed biosimilar version of Janssen’s

revolutionary biological medicine Remicade® (infliximab).

6. Bioepis’s aBLA was accepted for review by the Food and Drug Administration

(“FDA”) on May 20, 2016.

7. The FDA approved Bioepis’s aBLA on April 21, 2017.

8. The BPCIA’s dispute resolution procedure involves a series of information

exchanges and good-faith negotiations between the parties before the filing of a patent

infringement lawsuit. Bioepis, however, has refused to follow these procedures.

9. Despite making use of the BPCIA’s abbreviated regulatory pathway and Janssen’s

research and development leading to the approval of Remicade®, Bioepis short-circuited the

BPCIA’s patent dispute resolution process by withholding the information necessary for Janssen

to assess infringement. The U.S. Supreme Court is currently evaluating whether a biosimilar

maker may lawfully make use of the BPCIA’s regulatory pathway while failing to provide its

aBLA and manufacturing information to the innovator company so as to allow the innovator

company to assess infringement.

10. Bioepis further thwarted the BPCIA patent dispute resolution process by serving

what it denominated a “notice of commercial marketing” well in advance of when it was allowed
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to do so by law. Under applicable law, a biosimilar applicant cannot serve its notice until after

the FDA approves the aBLA, resulting in a licensed biosimilar product.

11. Bioepis has indicated that it will comply with applicable law but has not

withdrawn its premature, purported “notice of commercial marketing.” Bioepis also served a

proper notice of commercial marketing on April 21, 2017, upon FDA approval of its aBLA, in

accordance with applicable law. The issue of whether a notice of commercial marketing must be

provided after licensing under the BPCIA, as the Court of Appeals for the Federal Circuit has

held, is currently before the U.S. Supreme Court.

12. In light of Bioepis’s actions as well as the issues before the U.S. Supreme Court,

Janssen is asserting, in addition to its claims for violations of the BPCIA, claims for infringement

of three patents under 35 U.S.C. § 271(e)(2)(C)(ii) based on Bioepis’s submission of the aBLA

and its failure to provide its aBLA and manufacturing information to Janssen as set forth under

the BPCIA.

PARTIES

13. Janssen Biotech, Inc. is a company organized and existing under the laws of the

Commonwealth of Pennsylvania, with a principal place of business in Horsham, Pennsylvania.

14. On information and belief, Samsung Bioepis Co., Ltd. is a company organized

and existing under the laws of the Republic of Korea. Samsung Bioepis Co., Ltd. is a

biopharmaceutical company that specializes in research and development of biosimilars and

biopharmaceuticals. Samsung Bioepis Co., Ltd. markets and distributes such biopharmaceutical

products in the United Sates, including through its distributor and commercialization partner

Merck & Co., Inc.
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JURISDICTION AND VENUE

15. This is an action for violations of 42 U.S.C. § 262(l), and patent infringement

under the patent laws of the United States, Title 35, United States Code. This Court has subject

matter jurisdiction pursuant to 28 U.S.C. §§ 1331, 1338(a), 2201(a), and 2202.

16. On information and belief, Bioepis has been approved to market and distribute its

proposed biosimilar infliximab product throughout the United States, including in New Jersey.

17. On information and belief, Bioepis has entered into a development and

commercialization agreement with Merck & Co., Inc. (“Merck”) to market and distribute its

biosimilar infliximab product in New Jersey. Merck is headquartered in New Jersey.

18. On information and belief, and as Bioepis has asserted, Bioepis intends to

“engage in the commercial manufacture, use, and/or sale” of its biosimilar infliximab product,

which will be purposefully directed at New Jersey and throughout the United States.

19. On information and belief, and as Bioepis has asserted, Bioepis intends to engage

in the commercial manufacture, use, or sale of its biosimilar infliximab product before the

expiration of Janssen’s patents throughout the United States, including in New Jersey. Indeed,

Bioepis has been approved to engage in such commercial manufacture, use and sale.

20. On information and belief, Bioepis’s development and commercialization

agreement with Merck indicates that Bioepis plans to market its proposed biosimilar infliximab

in New Jersey. Whether or not Bioepis itself intends to sell its biosimilar infliximab directly into

New Jersey, it has a distributor with which it contracts to market its biosimilar infliximab in New

Jersey.

21. Bioepis’s intended sales of its biosimilar infliximab before the expiration of

Janssen’s patents would irreparably injure Janssen in New Jersey by, among other things,

displacing its New Jersey sales.
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22. Bioepis’s submission of its aBLA to the FDA evinces its intent to subject itself to

the jurisdiction of the courts where the drug that is the subject of the aBLA will be sold,

including New Jersey.

23. This Court's exercise of personal jurisdiction over Bioepis is fair and reasonable.

Bioepis is not burdened by litigating this suit in New Jersey. New Jersey has an interest in

providing a forum to resolve BPCIA litigation, including this case, because this litigation

involves products that will be sold in New Jersey by a New Jersey-based company and injury to

Janssen in New Jersey. This Court's exercise of jurisdiction serves the interests of Janssen and

the judicial system in efficient resolution of litigation.

24. In the alternative, this Court's exercise of personal jurisdiction over Bioepis is also

proper pursuant to Federal Rule of Civil Procedure 4.

25. Under Rule 4(k)(2), for a claim arising under federal law, jurisdiction in any

federal court is proper where a defendant is (1) not subject to general jurisdiction in any state and

(2) exercise of jurisdiction is consistent with the United States Constitution and laws.

26. Bioepis has availed itself of the laws of the United States by, among other things,

seeking and receiving approval for its biosimilar.

27. Litigating in the District of New Jersey would not burden Bioepis unduly. The

United States has a substantial interest in adjudicating the dispute and enforcing its patent laws.

Janssen has a substantial interest in obtaining convenient and effective relief for violations of its

property interests. And the states also have a shared interest in furthering the fundamental

substantive policy of the United States with respect to its intellectual property laws.

28. Venue is proper in this judicial district under 28 U.S.C. §§ 1391(b), (c) and/or

1400(b).
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REMICADE® (INFLIXIMAB)

29. Janssen is a pioneer and leader in the development of biologic drugs. Janssen’s

biologic drug Remicade® was one of the first drugs of its kind sold in the United States for

treatment of chronic disease.

30. Remicade® is a monoclonal antibody that binds to and neutralizes a substance in

our bodies called TNFα.  TNFα is an important player in our immune systems but, if it is over-

produced, it can cause chronic disease.

31. Although the antibody had promising in vitro properties, given its complex

structure and mechanism of operation it required extensive pre-clinical and clinical development

before it could become a useful medicine for human beings.

32. From the time the infliximab antibody was first discovered, it took nearly a

decade for Remicade® to be approved for sale in the United States. During that time, Janssen’s

predecessor Centocor conducted dozens of clinical trials and spent tens of millions of dollars,

with no guarantee of success.

33. Remicade® was first approved for the U.S. market in 1998. The first indication,

or use, for which Remicade® was approved was the treatment of Crohn’s disease, an

inflammatory bowel disease that causes inflammation of the lining of the digestive tract.

Remicade® was the first biological therapy approved for Crohn’s disease in the United States.

34. After Remicade® entered the market, Centocor continued to pursue extensive

clinical development efforts for the drug. These efforts led to the discovery that Remicade® is

safe and effective for a number of additional diseases and indications other than Crohn’s disease.

35. Janssen’s extensive development efforts have led to 16 FDA approvals for

Remicade®, including indications for use in the treatment of Crohn’s disease (1998), rheumatoid

arthritis (1999), ankylosing spondylitis, a chronic inflammatory disease of the axial skeleton
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(2004), psoriatic arthritis (2005), and ulcerative colitis, an inflammatory bowel disease (2006).

Remicade® has changed the standard of care for the treatment of these diseases.

36. In total, Janssen has sponsored more than 170 clinical trials for Remicade®.

Janssen has spent hundreds of millions of dollars in research and development of the drug.

37. Remicade® had been used to treat and improve the lives of more than 2.2 million

patients suffering from chronic disease.

JANSSEN’S CELL CULTURE MEDIA AND PURIFICATION PATENTS

38. Janssen asserts three of its patents for growing and purifying biologics, including

infliximab, in this action.

The Chemical Cell Growth Media Patents (the ’083 Patent and the ’056 Patent)

39. On October 6, 2009, the U.S. Patent and Trademark Office (“PTO”) issued U.S.

Patent No. 7,598,083 (the “’083 patent”), entitled “Chemically Defined Media Compositions.”

A true and correct copy of the ’083 patent is attached as Exhibit A.

40. On May 31, 2005, the PTO issued U.S. Patent No. 6,900,056 (the “’056 patent),

entitled “Chemically Defined Medium for Cultured Mammalian Cells.” A true and correct copy

of the’056 patent is attached as Exhibit B.

41. Janssen owns the ’083 and ’056 patents, which cover cell growth media for use in

growing biological products, including infliximab.

42. The ’083 patent will expire on February 7, 2027.

43. The ’056 patent will expire on October 5, 2022.
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The Purification Patent (the ’600 patent)

44. On August 10, 2004, the PTO issued U.S. Patent no. 6,773,600 (the “’600

patent”), entitled “Use of Clathrate Modifier, To Promote Passage of Proteins During

Nanofiltration.” A true and correct copy of the ’600 patent is attached as Exhibit C.

45. Janssen owns the ’600 patent, which covers novel methods of purifying biological

products such as infliximab so that they are suitable for use in human medicines.

46. The ’600 patent will expire on June 4, 2023.

BIOLOGICS, BIOSIMILARS, AND THE BPCIA

Biologics

47. Biological medicines, or biologics, are complex biological molecules that need to

be grown in living cultures rather than chemically synthesized, as are the more familiar

pharmaceutical products known as chemical or small-molecule drugs. Because the biologic

manufacturing process is complex and uses living organisms, the structural features of a biologic

drug can vary based on the precise manner in which the drug is made. Unlike small-molecule

drugs, moreover, biological molecules generally cannot be completely characterized.

48. Because of the differences between biological and small-molecule drugs,

biological and small-molecule pharmaceutical products are approved for sale in the United States

through different regulatory pathways. Whereas small-molecule drugs are approved based on

the submission of a New Drug Application (“NDA”) (see 21 U.S.C. § 355), biological products

are assessed pursuant to a Biological License Application (“BLA”) (see 42 U.S.C. § 262(a)).

The BPCIA Pathway for Biosimilar Approval

49. Although Congress created an abbreviated regulatory pathway for the approval of

generic small-molecule drugs in the Hatch-Waxman Act of 1984, no abbreviated pathway for

approval of follow-on biologics products existed until the enactment of the BPCIA, as part of the
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Patient Protection and Affordable Care Act, in 2010. Before the enactment of the BPCIA, the

only way to obtain U.S. approval of a biological product was through an original BLA supported

by a full complement of pre-clinical and clinical data.

50. The BPCIA creates an abbreviated approval pathway for FDA licensure of

biological products upon a determination that the biological product is “biosimilar” to a

previously licensed “reference product.” 42 U.S.C. § 262(k). The BPCIA defines a “biosimilar”

as a biological product that is (1) “highly similar to the reference product notwithstanding minor

differences in clinically inactive components”; and (2) has “no clinically meaningful differences”

with “the reference product in terms of the safety, purity, and potency of the product.” 42 U.S.C.

§§ 262(i)(2)(A), (B). The BPCIA defines a “reference product” to be a “single biological

product licensed under subsection (a) against which a biological product is evaluated in an

application submitted under subsection (k).” 42 U.S.C. § 262(i)(4).

51. Under the BPCIA, biosimilar applicants are permitted to make use of FDA’s prior

determinations as to the safety, purity, and potency of a reference product that was already

approved by FDA. In particular, a biosimilar applicant must identify a single reference product

that has already been approved by FDA and submit to FDA “publicly-available information

regarding the Secretary’s previous determination that the reference product is safe, pure, and

potent.” 42 U.S.C. § 262(k)(2)(A)(iii)(I). Consequently, the § 262(k) pathway created by the

BPCIA allows the biosimilar applicant to reduce the time, expense, and risks of research and

development, avoid the full complement of pre-clinical and clinical testing required for an

original product, and gain licensure to commercialize its biological product in the market as a

biosimilar sooner and more cheaply than it could have done through the submission of an

original BLA.
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The BPCIA’s Patent Dispute Resolution Procedures

52. As Congress expressly indicated, the purpose of the BPCIA is to establish “a

biosimilars pathway balancing innovation and consumer interests.” Biologics Price Competition

and Innovation Act of 2009, Pub. L. No. 111-148, § 7001(b), 124 Stat. 119, 804 (2010).

53. To further this goal, Congress created a set of procedures for addressing patent

disputes relating to prospective biosimilar drugs. These procedures are set forth in 42 U.S.C. §

262(l) and in corresponding amendments to the patent infringement statute, 35 U.S.C. § 271.

The procedures are intended to ensure that the maker of an innovative biological product that is

the subject of a biosimilar application will have sufficient time and opportunity to enforce its

patent rights before a biosimilar product enters the United States market. The BPCIA’s patent

dispute resolution procedures are also intended to ensure that disputes over patent rights will take

place in an orderly fashion, with the least possible uncertainty, brinksmanship, and burden on the

parties and the courts.

54. The BPCIA patent dispute resolution procedures set forth a series of specific steps

before any patent action is filed.

55. The BPCIA dispute resolution process begins when a biosimilar application is

accepted for review by FDA. Within twenty days thereafter, the biosimilar applicant “shall

provide” the reference sponsor with confidential access to “a copy of the application submitted

. . . under subsection (k), and such other information that describes the process or processes used

to manufacture the biological product that is the subject of such application.” 42 U.S.C. §

262(l)(2)(A). This step initiates a series of pre-litigation exchanges of information and positions

so that the parties are able to engage in good-faith negotiations regarding what patents should be

litigated prior to the approval of the biosimilar product. See 42 U.S.C. § 262(l)(2)−(l)(6).

Case 2:17-cv-03524   Document 1   Filed 05/17/17   Page 10 of 67 PageID: 10



-11-
9729289v.1

56. The BPCIA’s requirement that manufacturing information be provided reflects

the complexity of manufacturing processes for biologics and their importance to innovation in

the field. To ensure that full application and manufacturing information be made available

without prejudice or delay, the BPCIA sets forth a detailed set of confidential access provisions

governing the reference product sponsor’s use of the required information. 42 U.S.C. §

262(l)(1).

57. The next step in the statutory process is 42 U.S.C. § 262(l)(3)(A). This section

provides that within 60 days after receiving the information set forth in section 262(l)(2), the

reference product sponsor “shall provide” the biosimilar applicant a list of patents for which the

reference product sponsor “believes a claim of patent infringement could reasonably be asserted”

against the proposed biosimilar product or the uses or manufacture of such product. 42 U.S.C. §

262(l)(3)(A)(i). The reference product sponsor also states whether it is willing to license any of

these patents. 42 U.S.C. § 262(l)(3)(A)(ii).

58. The next statutory provision, section 262(l)(3)(B), states that within 60 days the

biosimilar applicant “shall provide” a “detailed statement” of its non-infringement, invalidity,

and unenforceability defenses with respect to the listed patents, or a statement that the applicant

“does not intend to bring commercial marketing of the biological product before the date that

such patent expires.” 42 U.S.C. § 262(l)(3)(B)(ii).

59. The next statutory provision, section 262(l)(3)(C), states that within 60 days the

reference product sponsor “shall provide” a “detailed statement” of its infringement positions

and “a response to the statement concerning validity and enforceability provided” by the

biosimilar applicant. 42 U.S.C. § 262(l)(3)(C).
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60. After the exchange of detailed statements, the statute provides that the parties

“shall engage in good faith negotiations” to agree on patents that will be subject to an action for

patent infringement prior to the approval of the biosimilar application. 42 U.S.C. § 262(l)(4)(A).

61. If the parties agree on the patents that will be subject to an immediate action for

infringement, then the reference product sponsor “shall bring an action for patent infringement”

within thirty days of the agreement. 42 U.S.C. § 262(l)(6)(A). If the parties fail to reach

agreement, they proceed to a further exchange process that will identify one or more patents for

immediate litigation. 42 U.S.C. § 262(l)(4)(B) & (l)(5). As in the case of agreement, the

reference product sponsor “shall bring an action for patent infringement” within thirty days after

patents are selected for litigation through this process. 42 U.S.C. § 262(l)(6)(B).

Notice of Commercial Marketing

62. In addition to the pre-litigation procedures described above, the BPCIA addresses

litigation regarding a “biological product licensed under subsection (k)”—i.e., a biosimilar

product that has been approved for marketing. The BPCIA requires the biosimilar maker to

provide “notice to the reference product sponsor not later than 180 days before the date of the

first commercial marketing of the biological product licensed under subsection (k).” 42 U.S.C. §

262(l)(8)(A).

63. Upon receipt of a notice of commercial marketing, the reference product sponsor

may move for a preliminary injunction on patents that the sponsor identified as potentially

infringed under section 262(l)(3)(A) of the pre-litigation dispute resolution procedures, but

which the parties have not selected for litigation pursuant to these procedures. 42 U.S.C. §

262(1)(8)(B).
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64. In addition, the notice of commercial marketing permits the reference product

sponsor to bring a declaratory judgment action with respect to such patents that have been

identified but not selected for immediate litigation. 42 U.S.C. § 262(1)(9)(A). Before the notice

of commercial marketing, such declaratory judgments are prohibited. Id.

BIOEPIS’S BIOSIMILAR PRODUCT

65. On information and belief, Bioepis has undertaken the development of a

biosimilar to Janssen’s Remicade® infliximab product.

66. On information and belief, in 2013, Bioepis entered into an agreement with Merck

pursuant to which Merck obtained the rights to market biosimilar infliximab in the United States.

The proposed biosimilar infliximab product to be marketed by Bioepis is referred to as SB2 or

Renflexis®. It is also marketed in Europe as Flixabi®.

67. On information and belief, the FDA accepted Bioepis’s aBLA for this proposed

biosimilar product on or about May 20, 2016.

68. On information and belief, the FDA approved Bioepis’s proposed biosimilar

product on April 21, 2017, for Crohn’s disease, pediatric Crohn’s disease, ulcerative colitis,

rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, and plaque psoriasis.

BIOEPIS’S EFFORTS TO AVOID
THE BPCIA’S PATENT DISPUTE RESOLUTION PROCEDURES

69. From the time it began the process of seeking approval for its proposed biosimilar

product, Bioepis has sought to avoid the mandatory patent dispute resolution procedures of the

BPCIA. Bioepis has elected to short-circuit the statutory process by withholding its aBLA and

manufacturing information, by refusing to participate to date in subsequent statutory procedures,

and by serving a premature “notice of commercial marketing.”
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70. As set forth above, the BPCIA’s dispute resolution procedures are triggered by

FDA’s acceptance of a biosimilar application for review. 42 U.S.C. § 262(1)(2)(A).

71. After the FDA accepted Bioepis’s application for review on May 20, 2016, it sent

Janssen a letter dated May 26, 2016, attached as Exhibit D.

72. In its letter, Bioepis notified Janssen that its application had been accepted by the

FDA for review pursuant to the BPCIA.

73. Bioepis wrote that it was refusing to comply with the BPCIA’s exchange

information procedures, stating that it would “not provide Janssen Biotech, Inc. with a copy of

BLA No. 761054 or any information that describes the process or processes used to manufacture

the biological product that is the subject of BLA No. 761054.”

74. Bioepis invited Janssen to bring suit against it on any patent that “claims the

biological product or its use or its manufacture” while withholding all information necessary to

evaluate infringement.

75. Lastly, though Bioepis’s product had not been approved by the FDA, Bioepis’s

May 26, 2016 letter purported to provide notice that it would “commence commercial marketing

. . . as soon as possible under applicable law after the FDA’s approval to do so but no earlier than

180 days from receipt of this notice by Janssen Biotech, Inc.”

76. On January 12, 2017, Janssen asked Bioepis to commit not to commercially

market its proposed biosimilar until 180 days after FDA approval, as required by law.

77. Bioepis responded by letter of January 22, 2017, attached as Exhibit E.

78. The January 22, 2017 letter stated that Bioepis continued to regard its May 26,

2016, letter as constituting effective notice of commercial marketing. Bioepis acknowledged that

under controlling law its early “notice” was ineffective but stated that the effectiveness might
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change depending on the outcome of the U.S. Supreme Court’s forthcoming decision in Amgen

v. Sandoz (No. 15-1159). Bioepis concluded by stating that it would “assert its rights in

accordance with the decision of the U.S. Supreme Court and will provide Janssen with an

additional commercial marketing notice at the time of FDA licensure if necessary.”

79. On April 21, 2017, upon FDA’s approval of its biosimilar product, Bioepis sent

an additional letter, attached as Exhibit F.

80. In the April 21, 2017 letter, Bioepis stated again that the May 26, 2016 letter was

an effective notice of commercial marketing and that it is “authorized by the FDA to

commercially market” its biosimilar and it would “commercially market” the biosimilar “as soon

as possible under applicable law.”

81. In accordance with controlling law, Bioepis stated that the April 21, 2017 letter

should also be treated as a notice of commercial marketing, in the event that the May 26, 2016,

letter is “held to be void or otherwise ineffective.”

82. As of its letter of April 21, 2017, Bioepis has refused to participate in any of the

BPCIA’s patent dispute resolution procedures, and Bioepis has made it impossible for Janssen to

assess which of Janssen’s patents are infringed.

83. Given Bioepis’s refusal to comply with the provisions of the BPCIA so as to

allow Janssen to assess infringement of its patents and protect its intellectual property rights,

Janssen has filed this Complaint to protect its interests and to enforce its patents and the statutory

provisions which Bioepis seeks to bypass.

Bioepis’s Premature Notice of Commercial Marketing

84. On May 26, 2016, in the same letter in which Bioepis refused to provide its aBLA

and manufacturing information, Bioepis stated (prematurely) that it was providing a notice of

Case 2:17-cv-03524   Document 1   Filed 05/17/17   Page 15 of 67 PageID: 15



-16-
9729289v.1

commercial marketing, purportedly pursuant to 42 U.S.C. § 262(l)(8)(A). Bioepis asserted that

it would begin commercial marketing of its proposed biosimilar product “as soon as possible”

after the FDA’s approval and as early as “180 days from the receipt of this notice,” i.e., as early

as November 22, 2016.

85. The BPCIA includes a clear condition precedent to providing a notice of

commercial marketing. The statutorily required notice is “of the first commercial marketing of

the biological product licensed under subsection (k).” 42 U.S.C. § 262(l)(8)(A). The grant of a

license under subsection (k) is a statutory prerequisite to providing a notice of commercial

marketing.

86. As Bioepis is aware, this was precisely the holding of the Federal Circuit in

Amgen, Inc. v. Sandoz, Inc., 794 F.3d 1347 (Fed. Cir. 2015) and Amgen, Inc. v. Apotex Inc., 827

F.3d 1052 (Fed. Cir. 2016). In Amgen v. Sandoz the Federal Circuit held that a biosimilar

application “may only give effective notice of commercial marketing after the FDA has licensed

its product.” Sandoz, 794 F.3d at 1357. The Federal Circuit reaffirmed that holding in Amgen v.

Apotex, explaining that “the notice starting the 180-day clock must follow, not precede, the

licensure.” Apotex, 827 F.3d at 1056.

87. Bioepis had not, at the time of its May 26, 2016 letter, received a license to

market its proposed biosimilar product under subsection (k). As a result, Bioepis’s proposed

product was not a “biological product licensed under subsection (k)” and could not be the subject

of a valid notice of commercial marketing pursuant to the BPCIA.

88. The purpose of the notice of commercial marketing provision is to provide the

parties and the Court with sufficient time (180 days) to resolve any disputes that need to be

resolved before commercial launch of a biosimilar product. If Bioepis is allowed to proceed
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based on its invalid notice of commercial marketing, the 180-day period would have already run,

during a time when the precise nature of the dispute between the parties, and even the need for

litigation on certain patents, had not yet crystallized.

89. On January 12, 2017, Janssen asked Bioepis to withdraw its premature notice of

commercial marketing.

90. On January 22, 2017, Bioepis refused to withdraw the notice of commercial

marketing, although it confirmed that it would comply with applicable law.

91. On April 21, 2017, Bioepis provided Janssen with a post-licensure notice of

commercial marketing but said it would rely on its prior notice if the law changes.

COUNT 1: VIOLATION OF MANDATORY PROCEDURES UNDER 42 U.S.C. § 262(l)(2)

92. Janssen incorporates by reference paragraphs 1-91 as if fully set forth herein.

93. This claim arises under the BPCIA, 42 U.S.C. § 262(l)(2), and the Declaratory

Judgment Act, 28 U.S.C. §§ 2201(a) & 2202.

94. The BPCIA, 42 U.S.C. § 262(l)(2), provides procedures to resolve patent disputes

related to the filing of an aBLA under 42 U.S.C. § 262(k).

95. Bioepis has failed to comply with the requirements of the BPCIA. Bioepis’s

failure to follow the procedures set forth in the BPCIA has injured Janssen by depriving it of the

procedural protections of the statute and by subjecting it to the burden of unnecessary litigation.

96. Contrary to 42 U.S.C. § 262(l)(2)(A), Bioepis did not provide Janssen with a copy

of the aBLA “and such other information that describes the process or processes used to

manufacture the biological product that is the subject of such application.” Indeed, Bioepis

expressly refused to do so. By refusing to provide the information set forth under the BPCIA,

Bioepis has made it impossible for Janssen to assess infringement of its patents. Bioepis has
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benefited from the BPCIA’s regulatory pathway and Janssen’s years of research and

development while withholding information critical for Janssen to protect its patent rights.

97. Bioepis’s failure to follow the BPCIA’s procedures, individually and collectively,

has caused and will cause Janssen injury, including irreparable harm for which Janssen has no

adequate remedy at law, and will continue unless the statutory requirements are declared and

enforced by this Court.

98. Under current law, the Federal Circuit has not interpreted 42 U.S.C. §

262(l)(2)(A) to be mandatory. See Amgen, Inc. v. Sandoz, Inc., 794 F.3d 1347, 1357 (Fed. Cir.

2015).

99. However, on January 13, 2017, the Supreme Court granted certiorari on this

precise issue in Amgen, Inc. v. Sandoz, Inc. (U.S. Jan. 13, 2017) (No. 15-1195).

100. As such, Janssen includes this Count 1 as the Supreme Court may hold that

biosimilar makers that make use of the BPCIA’s regulatory procedures also must follow its

patent dispute resolution procedures, the first step of which is 42 U.S.C. § 262(l)(2)(A).

COUNT 2: VIOLATION OF MANDATORY PROCEDURES UNDER 42 U.S.C. § 262(l)

101. Janssen incorporates by reference paragraphs 1-100 as if fully set forth herein.

102. The BPCIA provides that a biosimilar applicant “shall provide notice to the

reference product sponsor not later than 180 days before the date of the first commercial

marketing of the biological product licensed under subsection (k).” 42 U.S.C. § 262(l)(8)(A).

103. This requirement has been held by the Federal Circuit to be mandatory. See

Amgen, Inc. v. Apotex Inc., 827 F.3d 1052, 1056 (Fed. Cir. 2016), cert. denied, 85 U.S.L.W.

3287 (U.S. Dec. 12, 2016) (No. 16-332) (“[T]he notice starting the 180-day clock must follow,

not precede, the licensure.”); Amgen, Inc. v. Sandoz, Inc., 794 F.3d 1347, 1357 (Fed. Cir. 2015)
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(“[A] subsection (k) applicant may only give effective notice of commercial marketing after the

FDA has licensed its product.”).

104. Bioepis has provided two letters purportedly providing notice of commercial

marketing, the first of which is not effective. Bioepis has refused to withdraw the ineffective

notice but states that it will comply with applicable law.

105. If Bioepis were to rely on an ineffective notice or not comply with the law, its

violation of the notice of commercial marketing provision would cause Janssen injury, including

irreparable harm for which Janssen has no adequate remedy at law, and will continue unless the

statutory requirement is declared and enforced by this Court.

COUNT 3: INFRINGEMENT OF THE ’083 PATENT

106. Janssen incorporates by reference paragraphs 1−105 as if fully set forth herein.

107. On information and belief, Bioepis has been aware of the ’083 patent since a time

before Bioepis filed its aBLA.

108. Bioepis’s submission of its aBLA was an act of infringement of the ’083 patent

under 35 U.S.C. § 271(e)(2)(C)(ii), literally or under the doctrine of equivalents.

109. Upon information and belief, Bioepis’s infringement of the ’083 patent would be

willful and would make this case exceptional entitling Janssen to attorneys’ fees.

110. Unless Bioepis is enjoined from infringing the ’083 patent, Janssen will suffer

irreparable injury for which damages are an inadequate remedy.

COUNT 4: INFRINGEMENT OF THE ’056 PATENT

111. Janssen incorporates by reference paragraphs 1−110 as if fully set forth herein.

112. On information and belief, Bioepis has been aware of the ’056 patent since a time

before Bioepis filed its aBLA.
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113. Bioepis‘s submission of its aBLA was an act of infringement of the ’056 patent

under 35 U.S.C. § 271(e)(2)(C)(ii), literally or under the doctrine of equivalents.

114. Upon information and belief, Bioepis’s infringement of the ’056 patent would be

willful and would make this case exceptional entitling Janssen to attorneys’ fees.

115. Unless Bioepis is enjoined from infringing the ’056 patent, Janssen will suffer

irreparable injury for which damages are an inadequate remedy.

COUNT 5: INFRINGEMENT OF THE ’600 PATENT

116. Janssen incorporates by reference paragraphs 1−115 as if fully set forth herein.

117. On information and belief, Bioepis has been aware of the ’600 patent since a time

before Bioepis filed its aBLA.

118. Bioepis’s submission of its aBLA was an act of infringement of the ’600 patent

under 35 U.S.C. § 271(e)(2)(C)(ii), literally or under the doctrine of equivalents.

119. Upon information and belief, Bioepis’s infringement of the ’600 patent would be

willful and would make this case exceptional entitling Janssen to attorneys’ fees.

120. Unless Bioepis is enjoined from infringing the ’600 patent, Janssen will suffer

irreparable injury for which damages are an inadequate remedy.

PRAYER FOR RELIEF

WHEREFORE, Janssen respectfully requests that this Court enter judgment in its favor

against Bioepis and grant the following relief:

(a) a declaration that Bioepis has failed to comply with the

requirements of the BPCIA patent dispute resolution process, including 42

U.S.C. § 262(l)(2)(A);

(b) an order compelling Bioepis to comply with the BPCIA

patent dispute resolution process set forth in 42 U.S.C. § 262(l);
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(c) a declaration that the “notice of commercial marketing”

provided by Bioepis on May 26, 2016 is not an effective “notice of

commercial marketing” within the meaning of 42 U.S.C. § 262(l)(8)(A)

and that Bioepis may not begin the commercial marketing of its biosimilar

to Janssen’s Remicade® infliximab product until at least 180 days after a

proper notice pursuant to 42 U.S.C. § 262(l)(8)(A);

(d) preliminary and/or permanent equitable relief, including

but not limited to a preliminary and permanent injunction that enjoins

Bioepis, its officers, partners, agents, servants, employees, parents,

subsidiaries, divisions, affiliate corporations, other related business entities

and all other persons acting in concert, participation, or in privity with

them and/or their successors or assigns, from any commercial

manufacture, use, offer to sell or sale within the United States, of

Bioepis’s biosimilar to Janssen’s Remicade® infliximab product, until 180

days after a proper notice pursuant to 42 U.S.C. § 262(l)(8)(A);

(e) a judgment that Bioepis has infringed under 35 U.S.C. §

271(e)(2)(C)(ii):

(1) the ’083 patent;

(2) the ’056 patent; and

(3) the ’600 patent;

(f) a judgment declaring that the making, using, selling,

offering to sell, or importing of the biosimilar to Janssen’s Remicade®
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infliximab product described in aBLA No. 761054 would constitute

infringement of:

(1) the ’083 patent;

(2) the ’056 patent; and

(3) the ’600 patent;

(g) preliminary and/or permanent equitable relief, including

but not limited to a preliminary and/or permanent injunction that enjoins

Bioepis, its officers, partners, agents, servants, employees, parents,

subsidiaries, divisions, affiliate corporations, other related business entities

and all other persons acting in concert, participation, or in privity with

them and/or their successors or assigns, from any commercial

manufacture, use, offer to sell or sale within the United States, or

importation into the United Sates, of any product that infringes, or the use

or manufacture of which infringes:

(1) the ’083 patent;

(2) the ’056 patent; or

(3) the ’600 patent;

(h) an order compelling Bioepis to compensate Janssen for and

awarding damages incurred as a result of Bioepis’s actions or inactions;

(i) a declaration that this is an exceptional case and an award

to Janssen of its attorneys’ fees, costs and expenses pursuant to 35 U.S.C.

§ 271(e)(4) and 35 U.S.C. § 285; and

(j) such other relief as this Court may deem just and proper.
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Dated: May 17, 2017

By: /s Michelle M. Bufano
Michelle M. Bufano
PATTERSON BELKNAP WEBB &
TYLER LLP
1133 Avenue of the Americas
New York, NY 10036-6710

Gregory L. Diskant
Irena Royzman
Aron Fischer
PATTERSON BELKNAP WEBB & TYLER LLP
1133 Avenue of the Americas
New York, NY 10036-6710
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CERTIFICATION PURSUANT TO L. CIV. R. 11.2

Pursuant to Local Civil Rule 11.2, I hereby certify that the matter in controversy is

not the subject of any other action pending in any court, or of any pending arbitration or

administrative proceeding. This action alleges infringement of patents that were asserted in

consolidated actions Janssen Biotech, Inc. et al. v. Celltrion Healthcare Co., Ltd. et al., No.

15-cv-10698 (D. Mass. filed Mar. 6, 2015).

By: /s Michelle M. Bufano
Michelle M. Bufano
PATTERSON BELKNAP WEBB &
TYLER LLP
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USE OF A CLATHRATE MODIFIER, TO 
PROMOTE PASSAGE OF PROTEINS 

DURING NANOFILTRATION 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application claims the bene?t of US. Provisional 
Application Serial No. 60/394,733, ?led Jun. 14, 2002. 

FIELD OF THE INVENTION 

The invention relates to the ?eld of protein puri?cation 
and the recovery of large proteinaceous material through 
small, nanometer siZed, pore exclusion ?lters for removal of 
contaminants such as viral pathogens. The invention relates 
to the use of additives to promote solubility of proteins in 
solutions being ?ltered for the purpose of removing 
pathogens, particularly viral pathogens, and has particular 
applicability to the puri?cation of large proteinaceous bio 
molecules such as immunoglobulins. 

BACKGROUND OF THE INVENTION 

Liquid and gas separation processes are Well knoWn in the 
art. Most common separation processes involve a phase 
change, Which increases the cost of the processes and often 
requires excessive temperature changes Which can alter the 
product. Membrane separations, hoWever, can achieve 
desired levels of separation Without a change in the sub 
stances’ phase. In essence, membrane separation selectively 
forces one or more substances through pores of a ?lter, 
leaving one or more larger substances behind. This process 
is often repeated With diminishing ?lter pore siZes until a 
satisfactory level of separation is achieved. 

The use of nano?ltration to remove contaminants such as 

virus particles from parenteral protein products is based 
upon the ability of a ?lter of de?ned pore siZe to alloW a 
soluble protein to pass through While denying passage of the 
larger viral particles (DiLeo, AJ, et al, BioTechnology 1992, 
10: 182,188.) Removal of virus from large biomolecules 
such as immunoglobulins (monoclonal or polyclonal 
antibodies), by siZe exclusion, is hindered by the dif?culty of 
passing the large biomolecules through pore siZes of nanom 
eter siZe, typically 12—15 nm. While a protein in solution, 
even one as large as an immunoglobulin, is expected to have 
a molecular radius much smaller than a viral particle, several 
factors can lead to an effective reduction in pore siZe and 
sieving coef?cient. Some of these factors are due to inter 
actions betWeen the protein and the ?lter surface resulting in 
build up on the membrane surface knoWn as a gelation or 
polariZation layer. Other factors, such as protein self 
association or aggregation, cause the protein to be trapped 
by the ?lter due to formation of masses too large to pass 
through the ?lter pores or that have surface characteristics 
that exhibit af?nity for the membrane surface or pore sur 
faces causing them to adhere to the membrane instead of 
passing through. 

International patent application, WO 9600237, describes 
methods for successful nano?ltration using pore siZes as 
small as 15 nm to ?lter puri?ed proteins of molecular Weight 
less than 150 kDa. WO 9600237 discloses the use of salt 
concentrations lying in the range from about 0.2 M up to 
saturation of the solution in virus-?ltering of proteins, 
polysaccharides, and polypeptides to increase sieving coef 
?cients. The advantage of the salt is stated by the applicants 
to be because the “protein contracts” and more easily passes 
through the ?lter. The use of a high salt content according to 
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2 
this method is also suggested to enable the use of “dead-end” 
?ltering With membranes having pore siZes of 5—30 nm. 
Dead-end ?ltering refers to the practice of using a single 
pump to force ?uid through the membrane from the surface. 
Dead-end ?ltration is simpler and more cost effective than 
tangential ?ltering process Wherein a ?rst pump maintains 
constant ?oW rate at the surface of the membrane and a 
second pump draWs the protein through the ?lter by creating 
a negative pressure (suction) at the back of the membrane. 
US. Pat. No. 6,096,872 recogniZed the utility of adding 

surfactants along With high ionic strength buffering during 
nano?ltration to remove viruses from immunoglobulin con 
taining solutions in order to reduce protein dimeriZation, 
trimeriZation and aggregation, the teachings of Which are 
hereby incorporated herein by reference. 

It is also generally knoWn that in order to reduce the 
interaction of a substance With the membrane surface, the 
“Zeta-” or “Z-”potential of the membrane surface should not 
be electrically attractive to that substance and altering the 
charge properties of the membrane can minimiZe surface 
precipitation. For example, US. Pat. No. 6,177,011 teaches 
that the neutraliZation of surface charges measured as Zeta 
potential can reduce surface adsorption of membrane 
fouling substances during reverse osmosis ?ltration pro 
cesses Where the substance carries a charged group. Changes 
in pH and salt concentration are other means of altering the 
Z-potential of both the solutes and the membrane surface. In 
some cases, hoWever, the manipulation of the Z-potential by 
the addition of salt is counter-productive, resulting in an 
increase in soluble aggregation and an increase in the 
hydrophobic character of the membrane surface Which may 
promote interaction With hydrophobic protein regions. Pall, 
et al (Colloids and Surfaces 1 (1980), 235—256.), reported 
that the phenomenon of removal of particles smaller than the 
pores of a ?lter is due to adherence of the particles to the 
pore Walls under conditions Wherein the particles and the 
pore Walls are oppositely charged or alternatively Wherein 
the Zeta potential of the particles and the pore Walls of the 
membrane are both loW. Zierdt (Applied and Environmental 
Microbiology, (1979) 38:1166—1172) attributed the afore 
mentioned phenomenon to electrostatic forces. Furthermore, 
these modi?cations do not address the effects of molecular 
geometry or protein aggregation in solution on membrane 
?ltration. 

In addition to the considerations of buffer components and 
their concentrations, care must be take to maintain the 
protein to be ?ltered in a concentration appropriate to 
maintaining good How and minimal transmembrane pres 
sure across the ?lter. WO 9837086 teaches the addition of 
buffer to the retentate in order to maintain transmembrane 
pressure during tangential How of a pretreatment step to 
remove proteins having a molecular Weight greater than that 
of the product protein(s). WO 9837086 further notes that 
nano?ltration is limited to therapeutic proteins having a 
molecular Weight up to 150 kDa. Immunoglobulin G mol 
ecules are composed of tWo heavy chains and tWo light chain 
polypetides all covalently linked and have an average 
molecular Weight of about 180 kDa. US. Pat. No. 6,096,872 
seeks to address the problem of hoW to ?lter viruses from 
IgG products by including a non-ionic excipient With rela 
tively high (physiological Which is about 300 mOsm) ionic 
strength buffer. The use of high ionic strength buffers, 
hoWever, may lead to protein aggregation or create the 
problem of salt removal from the product formulation. US. 
Pat. No. 6,096,872 teaches and claims a second nano?ltra 
tion step to concentrate the immunoglobulin and collect it in 
a loW ionic strength buffer. 
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These methods suffer from various disadvantages, par 
ticularly in their ef?ciency. It is therefore the object of the 
present invention to overcome the short-comings of the prior 
art, particularly in developing a system for ef?ciently ?lter 
ing pathogenic viruses from immunoglobulin products, 
thereby providing virally cleared, pure immunoglobulin for 
injection. 

The molecular con?guration or siZe of a protein species 
has been predicted by changes in the partial speci?c volume 
and self-association of proteins. The change in partial spe 
ci?c volume of proteins so modi?ed has been demonstrated 
by the independent measurements of sedimentation coef? 
cients using analytical centrifugation. The method described 
herein uses the addition of a clathrate modifying substance 
to modify the molecular con?guration of the protein to 
minimize speci?c volume and aggregation thereby enhanc 
ing passage of the protein through the membrane in a 
nano?ltration process. 

SUMMARY OF THE INVENTION 

The method of the invention maximiZes protein passage 
during membrane ?ltration by using buffer additives aimed 
to increase the hydrophobicity of the membrane surface and 
decrease the hydrodynamic radius of the protein as Well as 
reduce the tendency for the self-association of the protein 
desired to be ?ltered. The method of the invention ?rst 
maximiZes protein passage by decreasing the pH and the salt 
of the buffer Which increases the hydrophobicity of the 
membrane surface and decreases the hydrodynamic radius 
of the protein. Secondly, a clathrate modifer is included in 
the buffer Which modi?er decreases the hydrodynamic 
radius of the protein While minimiZing the tendencies for the 
protein to associate With either itself or the membrane ?lter. 
Thirdly, the process optionally includes continuous in-line 
monitoring of the ?ltration in order to maintain the above 
parameters of pH and clathrate modi?er constant While 
maintaining loW local levels of soluble protein. The use of 
the methods of the invention result in an increase in sieving 
coef?cient and the ability to maintain reduced trans 
membrane pressure during virus particle ?ltration. The pro 
cess is applicable to the puri?cation of any large proteina 
ceous biomolecule, particularly immunoglobulins. The 
immunoglobulins may be a monoclonal or polyclonal 
immunoglobulin. 

The clathrate modi?er is perferably a polyol sugar or 
sugar alcohol having from 4 to 8 hydroxyl groups. Examples 
of preferred polyols are sugars, including mono-saccharides 
and disaccharides preferably sucrose. The concentration of 
the polyol used as a clathrate modi?er Will generally be 5% 
W/v or greater. The use of sucrose causes a decrease in the 
siZe of the molecule and a reduction in the tendency for 
self-association of the protein desired to be freed from virus 
particles. 

Thus, the invention contemplates a method for purifying 
a proteinacious material such as an immunoglobulin com 
prising the steps of: 

(a) admixing the proteinaceous material With: 
(i) a loW pH, loW conductivity buffer solution formu 

lated to reduce the pH betWeen 5.0 and 6.0, and to 
achieve an ionic strength of less than 30 mS/cm; 

(ii) a non-ionic surfactant; and 
(iii) a clathrate modi?er; 

(b) performing nano?ltration on the proteinaceous mate 
rial to obtain a puri?ed material substantially free of 
viral particles. 

Preferably, the clathrate modi?er is a polyol sugar or 
sugar alcohol having from 4 to 8 hydroxyl groups. 
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The method of the invention may also include conducting 

an in-line pre-?ltering step and monitoring the concentration 
of the material by installing an in-line concentration con 
trolling monitor to maintain the parameters of pH, and 
protein concentration Within pre-set ranges optimal for the 
material being puri?ed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1. Is a schematic representation of the vessels and 
monitoring equipment used in nano?ltration and the direc 
tion of ?uid ?oW. 

DETAILED DESCRIPTION 

The instant invention uses a combination of selection of 
buffer, non-ionic surfactant and the use of a clathrate modi 
?er as processing aids during viral reduction or viral clear 
ances using siZe exclusion nano?ltration for puri?cation of 
large proteinaceous biomolecules. The invention alloWs a 
small pore siZe exclusion nano?lter to be used With a 
globular protein molecule such as an immunoglobulin in a 
manner Which alloWs for ef?cient ?oWthrough, minimal 
yield loss and no signi?cant change in the immunoglobulin 
characteriZation aggregate level or stability. 

Virus removed from the proteinaceous material by the 
nano?ltration method of the invention include all potential 
categories of virus, both enveloped (for example HIV, Hepa 
titis B) and non-enveloped (for example Hepatitis A, Par 
vovirus B19). 

The advantages of the use of the processing aids and the 
method of the present invention include: 

(1) the reduction of processing time and increased yield 
since the conditions employed increase the hydropho 
bicity of the membrane surface and reduce the speci?c 
volume and aggregation of the proteinaceous material; 

(2) the ability to use smaller pore siZe nano?lters, thereby 
ensuring removal of smaller siZe viral particles; 

(3) the process can be automated for continuous moni 
toring to alloW for maximum ef?ciency and highest 
product yield per ?lter area; 

(4) the essential characteristics of the proteinaceous mate 
rial are unaffected by the process maintaining the 
integrity and quality of the end product. 

In a broad sense, a clathrate is a molecular association in 
Which the result may form a particle. Clathrates are included 
among those complexes in Which one component (the host) 
forms a cavity or, in the case of a crystal, a crystal lattice 
containing spaces in the shape of long tunnels or channels in 
Which molecular entities of a second chemical species (the 
guest) are located. There is no covalent bonding betWeen 
guest and host, the attraction being generally due to van der 
Waals forces. If the spaces in the host lattice are enclosed on 
all sides so that the guest species is “trapped” as in a cage, 
such compounds are knoWn as “clathrates” or “cage” com 
pounds”. van der Waals forces and hydrophobic interactions 
bind the guest to the host molecule in clathrates and inclu 
sion compounds. Examples of hydrogen-bonded molecules 
that form clathrates are hydroquinone and Water, and host 
molecules of inclusion compounds, urea or thiourea. 

In the present case, the term “clathrate modi?er” means a 
substance that is capable of modifying the clathrate structure 
of a protein in an aqueous environment and reducing its 
overall speci?c volume. Substance such as large globular 
proteins are good candidates for clathrate modi?ers because 
of their capability of forming hydrogen bonds in an aqueous 
environment. The polyol clathrate modi?er of the present 
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invention, modi?es the clathrate complex of the proteina 
ceous material thereby reducing its speci?c volume and 
allowing for a reduction in processing time and greater 
?oWthrough in the nano?ltration process. 

In this speci?cation by “polyol sugars and sugar alcohols” 
is meant a group of polyols having from 4 to 8 hydroxyl 
groups. Examples of preferred polyols are sugars, including 
monosaccharides and disaccharides, and sugar alcohols as 
Well as derivatives thereof having from 4 to 8 hydroxyl 
groups. 

Examples of monosaccharides having 4 hydroxyl groups 
are arabinose, ribose and xylose. An example of a sugar 
alcohol having 4 hydroxyl groups is the sugar alcohol 
derived from erythrose, i.e. erythritol. 

Examples of monosaccharides having 5 hydroxyl groups 
are galactose, fructose, glucose and sorbose. An example of 
a sugar alcohol having 5 hydroxyl groups is the sugar 
alcohol derived from xylose, i.e. xylitol. 

Examples of sugar alcohols having 6 hydroxyl groups are 
those derived from glucose and sorbose as Well as from the 
hydrolysis products of sucrose, e.g. sorbitol and mannitol. 
Examples of disaccharides are maltose, lactose and sucrose, 
the latter being preferred, all of Which contain 8 hydroxyl 
groups. 

The large proteinaceous material Which may be processed 
in accordance With the present invention include large 
globular proteins such as immunoglobulins (for example 
IgG) and fragments thereof, blood coagulation factors, 
groWth hormones, apolipoproteins, enZymes and similar 
protein biomolecules, Whether naturally occurring or geneti 
cally engineered. 

The term “Z-potential,” as used herein, means surface 
charge. The surface charge of a particle is sometimes 
referred to as its Z-potential, a measurement of charge Which 
falls off With distance. The Z-potential is directly correlated 
With the polarity or net charge of a compound. 
As used herein, the term “nano?ltration” refers to ?ltra 

tion using siZe exclusion means Where the pore siZe is of 
nanometer siZe. In general, the pore siZe of the nano?ltering 
units, also referred to as UF ?lters, employed in the pro 
duction of substantially pure, virus-free immunoglobulin 
products of the instant invention is less than about 30 nm, 
most preferably less than about 15 nm. HoWever, any 
membrane having the ?lter cutoff rating suf?cient to reduce 
or eliminate non-enveloped virus from a proteinaceous 
solution can be employed in the processing methods of the 
invention. For example, the VIRESOLVE® 180 SYSTEM 
Ultra?ltration System (Millipore Corporation, Bedford, 
Mass.) unit may be employed, such unit having a molecular 
Weight pore siZe rating of less than about 180 KD molecular 
Weight or about 12 nm. 

The nonionic surfactant or detergents Which may be used 
in the present invention include the nonionic polyoxyethyl 
ene detergents for example the polysorbates, TWEENS; 
vinyl polymers, PLURONICS; polyoxyethylene 
polypropylene polymers or co-polymers; Brij, Sterox-AJ, 
and Tritons. Most preferred is polyoxyethylene sorbitan 
monooleate, polysorbate 80 (TWEEN 80). 

The buffer employed in the invention is selected from any 
suitable loW pH, loW conductivity buffer such as phosphate 
buffers, citrate buffers, borate buffers, acetate buffers and 
glycine buffers at a pH of about 5.0. The buffer is employed 
to maintain the pH beloW 6 and reduce aggregation of the 
protein thereby alloWing more efficient ?oW, through the 
nano?lter. Preferably a buffer With a loW ionic strength of 50 
mM:/—20% is employed, preferably a sodium acetate buffer, 
pH 5 .0. 
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The method involves transferring the protein of interest 

into a loW pH (pH 5 .0—6.0), loW conductivity buffer (10—20 
mS/cm), containing a non-ionic detergent such as TWEEN 
80 at a concentration of 0.01% and sucrose at a concentra 
tion of betWeen 5 and 10% W/v. The tangential ?oW appa 
ratus is in ?uid communication With several other vessels: a 
product tank, a buffer tank, and a feed/recirculation tank 
equipped With an agitator. The relationship of these vessels 
and the ?uid ?oW betWeen is shoWn in FIG. 1. 
The protein concentration used in the processing of the 

instant invention Will be in the range of about 0.1% to about 
1% by Weight. Up to about 1% can be used When the protein 
is monomeric or monoclonal. For immunoglobulins such as 
a chimeric monoclonal IgG1, the initial protein concentra 
tion used for processing is about 1 to 10 mg/ml. 

During processing and ?ltration, the protein concentration 
is preferably monitored to maintain optimal levels. As 
shoWn in FIG. 1, this can be accomplished by the installation 
of an in line concentration monitor. A dead-end pre?lter may 
be placed in the line betWeen the feed/recirculation tank and 
the UF ?lter. AUV monitor is placed in-line betWeen the UF 
?lter and recirculation tank, on the retentate line. to provide 
a feed-back to the feed and buffer addition tanks to alloW 
maintenance of the target protein concentration. Adjustment 
of the pre?ltered product containing solution is achieved by 
the addition of buffer into the feed/recirculation tank to 
achieve the desired pH, conductivity, detergent 
concentration, and sucrose concentration. FIG. 1 shoWs the 
?uid ?oW from the feed/recirculation tank. During the 
?ltration, the concentration of the retentate is kept constant 
by the addition of buffer in order to minimiZe protein-protein 
interaction. In the example shown, this is accomplished by 
control of the pumps supplying the product into the recir 
culation tank. By increasing/decreasing the speed of the 
pump, the concentration can be kept Within a narroW speci 
?ed range. A load cell under the recirculation tank is used as 
an addition feedback to the buffer pump to avoid over?oW 
ing the tank. 

During ?ltration, the transmembrane pressure is prefer 
ably in the range of 0.2 to about 2.0 bar, most preferably 
maintained at less then about 1.0 bar. The sieving coef?cient 
Will preferably be in the range of 75—95% With excursions 
no loWer than 60%. 

EXAMPLE 

A Working example of this invention is demonstrated in 
the production of a chimeric human/mouse IgG1. The 
protein, after elution from a cation exchange column at pH 
5.0, is placed in the product tank. The buffer tank is ?lled 
With 50 mM Sodium acetate, 6% sucrose, 0.01% polysor 
bate (tWeen) 80. The protein and buffer are mixed to achieve 
a ?nal protein concentration of 2.0 V0.2 mg/mL in the feed 
tank. The ?ltration is started With a cross ?oW rate of xx 
mL/min/cm2 and a permeate rate of no greater than yy 
mL/min/cm2. Transmembrane pressure and retentate con 
centration is monitored to ensure that the process remains 
Within the prescribed limits. Once the product tank is empty, 
the ?lters are rinsed With 3x the hold-up volume of the 
system to maximiZe the yield. 
What is claimed is: 
1. A method for purifying a proteinacious material com 

prising the steps of: 
(a) admixing the proteinaceous material With: 

(i) a loW pH, loW conductivity buffer solution formu 
lated to reduce the pH betWeen 5.0 and 6.0, and to 
achieve an ionic strength of less than 30 mS/cm; 

(ii) a non-ionic surfactant; and 
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(iii) a clathrate modi?er; 
(b) performing nano?ltration on the proteinaceous mate 

rial to obtain a puri?ed material substantially free of 
viral particles. 

2. The method of claim 1 Wherein the proteinaceous 
material is an immunoglobulin. 

3. The method of claim 1 Wherein the clathrate modi?er 
is a polyol sugar or sugar alcohol having from 4 to 8 
hydroXyl groups. 

4. The method of claim 3 Wherein the polyol is a mono 
saccharides or disaccharides. 

5. The method of claim 4 Wherein the polyol is sucrose. 
6. The method of claim 1 Wherein the concentration of the 

polyol used as a clathrate modi?er is about 5% W/V or 
greater. 

7. A method for purifying a proteinacious material com 
prising the steps of: 

a) admixing the proteinaceous material With a buffer 
solution: 

10 

15 

8 
adjusting the pH and the ionic strength of the buffer 

such that the pH is 5.0—6.0 and the ionic strength is 
less than 30 mS/cm; 

b) adding a surfactant to the buffer to minimiZe protein 
protein and protein-membrane interactions, 

c) adding a clathrate modi?er to the buffer, Which clath 
rate modi?er 
i) Reduces the hydrodynamic radius of the protein and 
ii) Minimizes the self-association of the protein; 

d) installing an in-line pre?lter to the system; 
e) installing an in-line concentration controlling monitor 

to the system; and 

f) using information from the in-line concentration con 
trolling monitor to maintain the buffer parameter of pH 
and protein concentration Within the range of pH of 
5.0—6.0 and the ionic strength is less than 30 mS/cm. 

* * * * * 
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Gregory L. Diskant 
Patterson Belknap Webb & Tyler LLP 
1133 Avenue of the Americas 
New York, NY  10036-6710 

Re: Samsung Bioepis BLA No. 761054 

Dear Mr. Diskant: 

We are in receipt of your letter dated January 12, 2017, with respect to the referenced 
matter. 

Bioepis will not, and indeed cannot, commercially market the product that is the subject 
of the referenced BLA prior to FDA approval.  In addition, Bioepis will not commence 
commercial marketing of the product that is the subject of the referenced BLA before the 
expiration of 180 days from the receipt by Janssen of a commercial marketing notice from 
Bioepis that is proper under applicable law. 

As you noted in your letter, Janssen was provided with a commercial marketing notice of 
the product that is the subject of the referenced BLA by way of Bioepis’ letter of May 26, 2016 
(which was received by Janssen on May 27, 2016).  While you assert that such a commercial 
marketing notice prior to FDA licensure is not an effective notice “[u]nder controlling law,” we 
note that the legal effect of such a notice will be considered by the U.S. Supreme Court in the 
upcoming months.  See Amgen, Inc. v. Sandoz, Inc., 794 F.3d 1347 (Fed. Cir. 2015), cert. 
granted, 84 U.S.L.W. 3455 (U.S. Jan. 13, 2017) (No. 15-1039), and cert. granted on Amgen’s 
cross-petition, 84 U.S.L.W. 3549 (U.S. Jan. 13, 2017) (No. 15-1195). 
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Gregory L. Diskant 
January 22, 2017 
Page 2 

 

Bioepis will assert its rights in accordance with the decision of the U.S. Supreme Court 
and will provide Janssen with an additional commercial marketing notice at the time of FDA 
licensure if necessary. 

Very truly yours, 
 
LEYDIG, VOIT & MAYER, LTD. 
 
 
 
By: 
 John Kilyk, Jr. 

JKJ/tim 
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