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PCT/EP2010/060011 20.09.2011

Copy for (DO-US) 36 PCT/EP2010/060011
PATENT COOPERATION TREATY

ADVANCE E-MAIL
From the INTERNATIONAL BUREAU

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE
 NOVARTIS PHARMACEUTICALS CORPORATION

Patent Department
One Health Plaza

Building 101
East Hanover, NJ 07936
ETATS-UNIS D'AMERIQUE

  
  
  (PCT Rule 92bis.1 and

Administrative Instructions, Section 422)

Date of mailing (day/month/year)
20 September 2011 (20.09.2011)

Applicant’s or agent's file reference

International application No. International filing date (day/month/year)
PCT/EP2010/060011 13 July 2010 (13.07.2010)

1. The following indications appeared on record concerning:

   
  
  

(CJ the applicant CO theinventor [] the agent ( the common representative
Name and Address State of Nationality State of Residence

Telephone No.

Facsimile No.

E-mail address

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning:

(C1 theperson C1 the name (J the address CL] the nationality (J the residence

Name and Address State of Nationality State of Residence
NOVARTIS PHARMACEUTICALS CORPORATION

Patent Department Telephone No.One Health Plaza

Building 101 +1 862 778 1601
East Hanover, NJ 07936 Facsimile No.
United States of America +A1 61 322 75 32

E-mail address

pip_inbox.phchbs@novartis.com
DQ Notifications by e-mail authorized

Further observations, if necessary:
All future correspondence should be sent to the address for correspondenceindicated in Box 2. Advance copies of future
notifications will also be sent in electronic form via e-mail to the e-mail address indicated above.

. Acopy of this notification has been sent to: the International Preliminary Examining Authority
the receiving Office the designated Offices concerned
the International Searching Authority the elected Offices concerned
the Authority(ies) specified for supplementary search other:

 
The International Bureau of WIPO Authorized officer

34, chemin des Colombettes
1211 Geneva 20, Switzerland Nissen Diana

e-mail diana.nissen@wipo.int

Facsimile No. +41 22 338 82 70 Telephone No. +4122 338 8054
Form PCT/IB/306 (January 2009) 1/T6MDAEPY11
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Electronic Patent Application Fee Transmittal

meni
a

Title of Invention: Surface Decontaminationof Prefilled Containers in Secondary Packaging

 

First Named Inventor/Applicant Name: Juergen Sigg 

Filer: Andrew K. Holmes/Andrea Jacquin 

Attorney Docket Number: 

Filed as Large Entity 

U.S. National Stage under 35 USC 371 Filing Fees

ene|meeoema |

ee

Independentclaimsin excess of 3 1614

Miscellaneous-Filing:
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eg: . Sub-Total inid jaunt UsDIs)

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
 

Miscellaneous:

Total in USD ($) 1990
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Electronic AcknowledgementReceipt

a

Title of Invention: Surface Decontamination of Prefilled Containers in Secondary Packaging

 

First Named Inventor/Applicant Name: Juergen Sigg 

Customer Number: 1095
 

Filer: Andrew K. Holmes/Andrea Jacquin 

Filer Authorized By: Andrew K. Holmes 

Attorney Docket Number: 

ReceiptDate: 05-JAN-2012 

Filing Date: 

Time Stamp: 14:56:16

 
Application Type: U.S. National Stage under 35 USC 371 

Paymentinformation:

Submitted with Payment yes

Deposit Account 190134

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document sae : File Size(Bytes)/
Number DocumentDescription File Name Message Digest|Part/.zip| (if appl.) 

.. 2982460
53689_US_PCT_FilingPaperwo

k_2012Dec5.pdf b21bbf63fada3b0d661 9cfd677cfOceef668
aa?

Multipart Description/PDFfiles in .zip description

DocumentDescription

Transmittal of New Application

Oath or Declaration filed

Transmittal Letter
 

Information Disclosure Statement (IDS) Form (SBO8)
 

Preliminary Amendment

Specification

Abstract = =

=Claims

Applicant Arguments/Remarks Made in an Amendment

= ~! = ~Application Data Sheet

 
 

Warnings:

Information:

1153643,

Foreign Reference 1_EP1433486A1.pdf dcb1469a395f8589445 020564 Ibfdf3adb74
5971

Information:

2134336

Foreign Reference 2_W00520847A2.pdf €6370472ce1 Sad56f2be69e80c3cAd3c544

Information:

1068300

Foreign Reference 3_W09744068A1.pdf 2¢9753707b668e9a674aede6422b6db101
26911
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Information:

1909877

Foreign Reference 4_EP1283061A1.pdf 9e086185f9d4bf0640bcc2d28dfe2e57665)
Aa

Information:

873344

Foreign Reference 5_EP1944044A1.pdf 6abfe0d40c5f6fe665da5ee7ddd16839820G

Warnings: 

Information:

1087219

Foreign Reference 6_W00877155A1.pdf 2b4b8615abc20ea9682bc208BRd 192d 9e7
Qecalb

Warnings: 

Information:

Fee Worksheet (SB06) fee-info.pdf Abdchdf49a7ddebe3cNee7dN9d 3 ca8thN6s]
49159

Warnings: 

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar toa
Post Card, as described in MPEP 503.

 
New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components fora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0O/903indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application. 
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WoO2011/006877AdININMINTNININAAATTALAAA

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

UDAATOTAAAA

(10) International Publication Number

WO 2011/006877 Al

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

20 January 2011 (20.01.2011)
 
 

(51) International Patent Classification: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
A61E 2/00 (2006.01) A6IL 2/08 (2006.01) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
AGILE 2/20 (2006.01) BOSB 55/08 (2006.01) TIN, [IR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
B65B 53/10 (2006.01) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

. . oe ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NL
(21) International Application Number: . NO, NZ, OM,PE, PG, PII, PL, PT, RO, RS, RU, SC, SD,

PCT/FP2010/060011 SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(22) International Filing Date: TT, TZ, UA, UG,US, UZ, VC, WN, ZA, ZM, ZW.

13 July 2010 (13.07.2010) (g4) Designated States (unless otherwise indicated, for every
(25) Filing Language: English kind of regional protection available): ARIPO (BW, GH,

GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(26) Publication Language: English 2M, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,TJ,
(30) Priority Data: TM), Duropean (AL, AT, BL, BG, CII, CY, CZ, DE, DK,

09165456.6 14 July 2009 (14.07.2009) EP EE, ES, FL PR, GB, GR, HR, HU, IE, IS, IT, LT, LU,LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
(71) Applicant (for ail designated States except US): NO- SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

VARTIS AG [CII/CII]; Lichtstrasse 35, CII-4056 Basel GW, ML, MR, NE, SN, TD, TG).
(CH). Declarations under Rule 4.17:

(72) Inventor; and
(75) Inventor/Applicant (for US only): SIGG, Jiirgen

[DE/CH]; c/o Novartis Pharma AG, Postfach, CH-Basel
(CID. Published:

(74) Agent: SPINNER, David, Richard; Novartis Pharma — with international search report (Art. 21(3))

AG,Patent Department, CH-4002 Basel (CH). — before the expiration of the time limit for amending the
(81) Designated States (unless otherwise indicated, for every claims and to be republished in the event of receipt of

kind of national protection available): AE, AG, AL, AM, amendments (Rule 48.2(h))
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

— as to applicant's entitlement to apply for and be granted
a patent (Rule 4.17(ti))
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Surface Decontamination of Prefilled Containers

in Secondary Packaging

FIELD OF THE INVENTION

This invention relates to a method and system for terminal sterilization of the

outer surface and/or surface decontamination of prefilled containers in secondary

packaging, wherein the prefilled container contains a pharmaceutical or biological drug

product.

BACKGROUND

Prefilled containers are a type of medical device that are filled by the

manufacturer at the time of assembly and provided to the end user, generally a health-

care provider or a patient requiring treatment, in a sterile condition.

Prefilled containers offer several advantages over traditional packaging of

therapeutics, including ease of use, reduced risk of contamination, elimination of dosing

errors, increased drug supply and reduced waste. Of the various types of prefilled

containers, prefilled syringes are the most common and best suited for parenteral

administration of therapeutic products.

Various methods of sterilization of medical devices are known, but not all

methods work with syringes, especially syringes prefilled with a drug or protein solution.

Steam sterilization is commonly employedforsterilizing medical devices, which

typically involves heating the device in a steam autoclave. The heat and pressure

generated in the autoclave, however, can have an adverse effect on the device and,

more importantly, on the integrity of the drug productfilled into the device. Steam

sterilization may compromise the aesthetics of the product due to packaging

degradation from high temperature steam treatment. Moreover, the high temperatures

of the process (e.g. 120° C — 132° C) preclude its use with heat sensitive materials,

such as biotech drug products, specifically protein or other biological solutions.

Radiation exposure is also commonly employedfor sterilizing medical devices,

in which the product is subjected to ionizing radiation, such as gammairradiation.

Radiation exposure results in harmful damage to sensitive solutions, specifically

causing destruction to sensitive biologicals such as proteins, as well as generation of

massive amounts of peroxides in aqueous solutions that in a secondary reaction further
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may damage the active ingredient. Further, sterilizing doses of gamma rays cause a

brown discoloration of glass parts of the device, and is prone to damage elastomeric

materials like plunger stoppers. This destruction of the elastomers leads to increased

stickiness of the components thus impairing the functionality of the system. Thus

radiation is not an appropriate means for sterilizing prefilled containers, such as

syringes, containing a biotech drug product.

Cold sterilization is a term collectively used for sterilization methods carried out at

temperatures substantially below those of the steam process; attempts have been made

to use ethylene oxide and hydrogen peroxide vapors as sterilants for this treatment.

Treatment with sterilizing gasses, however, bears the risk of insufficient removal of the

oxidizing gas. Diffusion of gas into the product container affects the stability of the drug

product through chemical modification by gas vapors, such as alkylation and oxidation.

Prefilled syringes, although filled under aseptic conditions, are not packed into

their secondary packaging in an aseptic environment and are therefore likely to be

microbiologically contaminated at their outside. Terminal sterilization of prefilled

containers in secondary packaging is one wayto provide the device to an end user with

a low bio-burden and low risk of contaminants, for safe application of the product by the

end user. Moreover there is a strong market need for terminally antimicrobially-treated

medical devices, such asprefilled syringes usedforintravitreal injections.

Due to the sensitive nature of certain drug products, such as proteins, it is not

possible to perform terminal sterilization and surface decontamination of containers

filed with such products using current methods, like steam, irradiation or cold

sterilization. Specifically, high temperatures are known to denature proteins and

gammaradiation has been shown to chemically modify biological solutions. Radiation

techniques, such assterilization using gammaorbeta radiation causes discoloring of

packaging material and affects the long term stability of therapeutic agents such as

protein or peptide solutions. As discussed above, oxidizing gases, while efficient for

killing bacterial contamination, also harm biological molecules in sensitive therapeutic

solutions.

As protein and biological molecules will be more and more developed for

therapeutic use, the need for a_terminal surface sterilization and surface
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decontamination method that is not harmful to the drug productwill continually increase

in the near future. Moreover, as regulatory agencies may require higherlevels of sterility

assurance, pharmaceutical and biotech companies will seek alternative procedures to

approach or meet mandated-microbiological purity levels, without compromising the

safety and efficacy of pharmaceutical preparations.

SUMMARY

Described herein is a_ terminal sterilization and surface decontamination

treatment of prefilled containers, specifically for sterilization of prefilled containers

containing sensitive solutions, such as a drug product or biological therapeutic, within

secondary packaging. In one embodiment, terminal sterilization is achieved by treating

prefilled containers within secondary packaging with controllable vaporized-hydrogen

peroxide (VHP). The principle is the formation a vapor of hydrogen peroxide in

containment and a subsequent removal or inactivation of vapors in a controlled manner.

Prior to removal or inactivation, VHP condenses onall surfaces, creating a microbicidal

film that decontaminates the container surface.

It has been discovered that by varying the parameters of the antimicrobial

treatment, for example — temperature, humidity, treatment duration, pressure, etc.,

conditions are generated that prevent the leaching of VHP into the syringes. As an

example, the application of a vacuum at the end of the treatment will inverse the

diffusion direction and reduce, if not stop, leaching of hydrogen peroxide through the

rubbers. Further, inclusion of a gas plasma treatment after completion of the vaporized

hydrogen peroxide cycle will further degrade all potentially remaining hydrogen peroxide

residues. Prevention or reduction of leaching of detrimental concentrations of hydrogen

peroxide into the protein solution in the syringe, either by removal of vapors or

inactivation of vapors, ensures that the long-term stability of the protein is not

compromised. It further has been found that among the commercially available primary

packaging components, there are only very few packaging material combinations that

provide the required tightness of the system such as to avoid ingress of sterilizing

gasses into the pharmaceutical liquid enclosed by the prefilled container.

Regeneron Exhibit 1252.021
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.022
Regeneron v. Novartis

IPR2021-00816

10

15

20

N nn

30

WO 2011/006877 PCT/EP2010/060011

Further described herein is terminal sanitization or sterilization and surface

decontamination of prefilled containers within secondary packaging by tunable electron

beam (low-energy beta-ray) irradiation technologies as an alternative to aseptic

inspection and aseptic secondary packaging operations.

In one embodiment, the use of low penetration depth radiation from a low-energy

electron beam generator for a new application to sterilize the surface of secondary

packaged drug product containers avoids aseptic packaging. In another embodiment,

the penetration depth of electron beam radiation is tunable by adjustment of the

acceleratorvoltage of the irradiation generator.

Generally, the concepts presented herein are applicable to all drug products

having requirements or desirability for absence of viable organisms of the drug product

container surface. The method and system described herein decontaminate or, more

preferably render sterile an outside surface of primary packaged drug products within a

secondary pack, thereby improving safety of products forcritical administration (e.g. use

in a surgical suite or for intravitreal injections).

The foregoing summary provides an exemplary overview of some aspects of the

invention. It is not intended to be extensive, or absolutely require any key/critical

elements of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description is explained with reference to the accompanying figures.

In the figures, the left-most digit(s) of a reference numberidentifies the figure in which

the reference numberfirst appears.

Fig. 1 shows an exemplary prefilled container in secondary packaging that is

decontaminated on surfaces according to the methodsdetailed herein.

Fig. 2 illustrates a block diagram of an exemplary system for surface

decontamination of prefilled containers using vaporized-hydrogen peroxide.

Fig. 3 illustrates a block diagram of an exemplary system for surface

decontamination of prefilled containers using tunable-beta radiation.

DETAILED DESCRIPTION
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The method and system described herein are for the sterilization and surface

decontamination of prefilled containers containing sensitive solutions, such as drug

products that are otherwise temperature or radiation sensitive or are sensitive to traces

of oxidizing substances, and thus not suitable for terminal sterilization by classical

methods involving steam, gamma or beta rays orsterilization with oxidizing gases or

liquids. The method and system described herein are especially suited for prefilled

containers that have been filled under aseptic conditions and been subject to additional

processing, such as product labeling and subsequent secondary packaging. Methods

include terminal sterilization and surface decontamination by exposing prefilled

containers in secondary packaging to tunable-beta radiation and further include terminal

sterilization and surface decontamination by exposing prefilled containers to controllable

vaporized-hydrogen peroxide, including measures to reduce or prevent the diffusion of

vaporized-hydrogen peroxide into prefilled containers. The methods also include an

optional step of actively destroying any residual peroxide molecules, for example, by

meansof gas plasma.

Definitions

In describing and claiming the terminal sterilization and surface decontamination

method, the following terminology will be used in accordance with the definitions set

forth below.

“Aseptic” conditions refer to conditions free of bacterial or microbial

contamination.

“Administration” refers to the method of administering treatment to a subject or

patient in need thereof, such as parenteral administration, intravenous administration

and intravitreal administration.

“Beta irradiation” refers to sterilization methods using beta rays.

“Cold sterilization” refers to sterilization techniques employing chemical agents,

gases, or irradiation. A requirement of cold sterilization is that the technique is carried

out at temperatures below those used for steam sterilization, such as autoclavation.

“Container”, as used herein, is meant to include vials, syringes, bags, bottles, or

other means useful for storage of medical treatments, such as drug products, whether in
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solid or liquid form, and other biological agents, such as peptides, proteins or

recombinant biologicals, whether in solid or liquid form. Containers may be reusable or

disposable, and may have a medical, veterinary or non-medical purpose.

“Prefilled container’, refers to a container, such as a syringe, thatis filled with a

solution at the time of assembly and packaging and is deliverable for use to an end

user, such as a health care professional or a patient needing treatment. This term also

refers to prefilled containers integrated into an administration device.

An “instruction” or "instructional material" includes a publication, a recording, a

diagram, or any other medium of expression which can be used to communicate the

usefulness of the method or system of the invention for its designated use. The

instruction or instruction material may be presented together as part of the system or

provided separately, or independently of the process, to an end user.

“Isolation”, as used herein refers to practices in pharmaceutical production, filling

and packaging, wherein a clean, or sterile environment, is separated from a non-sterile

environmentto limit or prevent the introduction or spread or contamination of infectious

agents, such as microorganisms.

“Medical device”, as used herein, refers to a device used for administering

medical treatment and whose production or sale must, in part, comply with

requirements, such as safety requirements, set forth by a government agency, such as

the Food and Drug Administration.

“Solution” as used herein refers to the contents of a container like a vial or a

prefilled syringe and includes solutions of biological therapeutics and drug products,

protein products, peptide products, biological products, imaging solutions and aqueous

solutions. Ideally, solutions are those that are temperature, oxidation or radiation

sensitive due to the molecular make-up of the solution.

“Secondary packaging” refers to packaging enclosing the prefilled container,

such as plastic wrapping, foil wrapping, paper wrapping or other suitable wrapping, such

as blister packs.

“Terminal-antimicrobial-surface treatment” refers to sanitization or sterilization of

an assembled container, such as a syringefilled with a solution that is in turn encased

in secondary packaging. Terminal-antimicrobial treatment, or sterilization, allows a
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secondarily packaged prefilled container to be providedin sterile outside condition atits

point of use.

‘Vaporized-hydrogen peroxide” refers to hydrogen peroxide in vapor form

capable of creating a microbicidal film on a surface, such as the surface of a container

or packaging material.

The terms “sterilization”, “decontamination”, “sanitization’, “antimicrobial

treatment” are used interchangeably herein.

“Sterility” as used herein is meant to refer to complete absence of microbial life

as defined by a probability of nonsterility or a sterility assurance level (SAL). The

required SAL for a given product is based on regulatory requirements. For example,

required SALs for health care products are defined to be at least 10°, i.e. a chance of

less than 1:1 million of a non-sterile product for aseptically manufactured and terminally

sterilized products, respectively.

Reference herein to “one embodiment” or “an embodiment” means that a

particular feature, structure, operation or characteristic described in connection with the

embodiment is included in at least one embodiment of the invention. Thus, the

appearances of such phrases or formulations herein are not necessarily referring to the

same embodiment. Furthermore, various particular features, structures, operations or

characteristics may be combined in any suitable manner in one or more embodiments.

Terminalsterilization and surface decontamination ofprefilled containers

Terminal sterilization is the process of sterilizing and/or decontaminating a final

packaged product. In contrast, an aseptic packaging process requires individual product

components to be sterilized separately and the final package assembled in a sterile

environment. Terminal sterilization of a product provides greater assurance ofsterility

than an aseptic process. Terminal sterilization is also desired and provides a market

advantage in some instancesfor the use of certain medical devices, such as the use of

secondarily packaged prefilled syringes for intravitreal administration.

Described herein are terminal-sterilization methods suitable for prefilled

containers containing sensitive products, such as biotech (biological) drug solutions,

which can otherwise be compromised when using classical terminal sterilization
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processes, such as steam, gammairradiation or cold sterilization processes currently

used in pharmaceutical production and assembly lines. While reference is given to drug

products, such as heat or radiation-sensitive drug solutions containing biologicals such

as peptides or proteins, it will be understood by those skilled in the art that any suitable

drug product that is considered a therapeutic agent, whether in solution or solid form,

can be housed — or contained — in a prefilled container. Thus, the prefilled container

itself is not drug specific.

It has now been discovered that treatment of prefilled containers in secondary

packaging by an application of vaporized-hydrogen peroxide, in which vapors are

controllable by certain post-treatment measures, and exposure to tunable-beta

radiation, in which the depth of penetration of beta rays into secondary packaging are

controllable, are ideal for surface decontamination of prefilled containers, yet not

harmful to the stability or integrity of the contents of the prefilled container.

The methods and embodiments described herein are suitable for use in

pharmaceutical production and packaging in isolation or outside of isolation.

Furthermore, the methods described herein are adaptable to different container formats

or types, with minimal incremental costs to production plant design. A system is also

provided which allows for surface decontamination of prefilled containers in secondary

packaging, as well as a kit comprising instructional material for practicing the method

and system described herein.

Referring to Fig. 1, a prefilled container 100 previously filled under aseptic

conditions is decontaminated on surfaces 102 following encasement or packaging in a

secondary package 104 by vaporized-hydrogen peroxide or tunable-beta radiation as

described herein. Fig. 1 shows one exemplary prefilled container, however, it will be

understood by those skilled in the art that various containers, other than a syringe, are

also suitable. Moreover, while the exemplary container shownat Fig. 1 is a syringe ina

closed and assembled position, it should be understood that other variants are

envisioned. For example, a prefilled container not sealed by a stopper, plunger or other

sealing mechanism can be surface decontaminated oninterior portions of the container.
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In one embodiment, the prefilled container is a syringe. Other suitable prefilled

containers include vials, bottles, bags and other medical devices capable of containing

a sterile solution or a solution requiring sterilization.

In one embodiment, the syringeis filled with a drug product, such as in the form

of liquid, solution, powderor solid. In another embodiment the drug product is a solution

such as a drug solution or protein solution that is otherwise sensitive to exposure to high

temperatures, such as those used in steam sterilization, and ionizing energy, such as

gammaor beta rays and oxidizing gasses. In yet another embodiment the drug product

is one that has been lyophilized, in other words a solid, and requires reconstitution in

liquid or solution prior to use.

In another embodiment, a solution is any drug product having requirements or

desirability for sterility of the drug product container surface. In one_particular

embodiment, the drug product is a protein solution, such as ranibizumab (e.g. 6mg/ml or

10 mg/ml) solution for intravitreal injection.

In one embodiment, the containeris filled with solution under aseptic conditions,

whether by an automated or manual process. Thus, the contents of the container are

sterile and unaffected by surface decontamination methods as described herein. The

term “filled” is meant to refer to the placement of contents, such as solution, into the

container in an appropriate amount, such as an appropriate volume or appropriate

concentration. The appropriate amount, volume or concentration will vary depending on

the nature of the contents and their intended use.

In one embodiment, the container is considered a primary packaging for the

solution contained within. In another embodiment, the prefilled container is packaged

within a secondary package or packaging encasing the prefilled container. Suitable

secondary packaging includes wrappings, such as paper, plastic or foil, and blister

packs impermeable for microbes.

In one embodiment the prefilled container in secondary packaging undergoes

decontamination, such that the contents of the secondary packaging, specifically the

surfaces of the prefilled container, are decontaminated and terminally sterilized. Thus,

prefilled container surfaces enclosed in a secondary packaging decontaminated by the

Regeneron Exhibit 1252.027
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.028
Regeneron v. Novartis

IPR2021-00816

10

15

20

N nn

30

WO 2011/006877 PCT/EP2010/060011

methods described herein can be presented to, and opened within, a critical or sterile

environment, such as a Surgical suite.

In one embodiment, terminal sterilization and surface decontamination of prefilled

containers within secondary packaging is carried out by treating surfaces of the prefilled

container within secondary packaging with vaporized-hydrogen peroxide and applying

post-treatment measures, within a decontamination chamber. A suitable

decontamination chamber is any chamber, such as an autoclave, that has the means

for reversibly sealing a closed environment and equipped with means of manipulating

pressure, temperature, inflow and outflow of air within the chamber. Additional elements

of a suitable chamber include the means for accommodating treatment by vaporized-

hydrogen peroxide and post-treatment measures to reduce or prevent vaporized-

hydrogen peroxide from entering into prefilled containers.

In another embodiment, the chamber is configured to accommodate the quantity

of containers requiring terminal sterilization. Thus, in large-scale production and

assembly lines, the chamber can be configured to accommodate a large quantity of

containers, accordingly.

Treatment with vaporized-hydragen peroxide is brought about by the application

or release of hydrogen-peroxide-vapors within the decontamination chamber. In one

embodiment, vapors of hydrogen peroxide are controllable, in other words, certain post-

treatment measures are applied to manipulate or control the action of vaporized-

hydrogen peroxide. In one embodiment, post-treatment measures are applied that direct

— or reverse — the direction of vapor diffusion, such that vapors are prevented from

entering into the prefilled container. In another embodiment, additionally post-treatment

measures are applied that destroy any residual peroxide traces.

In one embodiment, post-treatment measures include reducing or eliminating gas

radicals formed by action of vaporized-hydrogen peroxide. In yet another embodiment,

post-treatment measuresinclude inactivating vaporized-hydrogen peroxide action, such

as oxidative action.

In another embodiment, terminal sterilization and surface decontamination of

prefilled containers within secondary packaging is achieved by application of tunable

beta ray irradiation. In one embodiment, the surface of a prefilled container in secondary
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packaging is decontaminated by an adjustment of accelerator voltage of an irradiation

generator to provide beta radiation of a sufficient dose to penetrate secondary

packaging without penetrating primary packaging.

In another embodiment, the accelerator voltage required to deliver the

appropriate amount of beta radiation to decontaminate the surface of prefilled

containers depends on the thickness of secondary packaging materials. For example, in

one embodimert, suitable packaging materials are less than or equal to 0.05 mm in

thickness. Such materials of less than or equal to 0.05 mm in thickness may be madeof

foils.

In another embodiment a combination of secondary and primary packaging

components, accelerator voltage, irradiation plant design and throughput speed allow

surface decontamination of a prefilled container in secondary packaging, while almost

completely shielding contents of the prefilled container by primary packaging materials.

In one embodiment, a suitable primary packaging is a syringe capable of

shielding irradiation sensitive solution contained within. Shielding can be provided by

the thickness of the container walls or the material components of the container.

Shielding effectiveness can be determined by adjustment of the accelerator voltage and

thus the depth of penetration of the beta rays emitted onto the prefilled container.

Furthermore, shielding is determined by measuring the absorbed dosage, such as with

a dosimeter.

It is understood by thosein the art that a prefilled container is assembled under

aseptic conditions, such that the contents of the container are sterile. While contents of

the container are sterile, the surface of the container is susceptible to contamination

during further packaging and product labeling using standard pharmaceutical packaging

protocols. For surface decontamination of prefilled containers, the sterilization methods

herein are adaptable to standard production and packaging of pharmaceutical products

in isolation or outside ofisolation.

In one embodiment, a prefilled container previously filled under aseptic

conditions and labeled and packaged into secondary packaging by a manual or

automated process is presented to an electron beam tunnel for terminal sterilization and

surface decontamination of the final packaged product. In one embodiment, the prefilled
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container in secondary packaging is introduced, either by a manual process or

automated process, or a combination of the two, into the electron beam tunnel via an

inlet and transported for all or a portion of time through the e-beam tunnel to an outlet

as the surfaces of prefilled containers in secondary packaging are exposed to low-

energy beta radiation. In another embodiment, prefilled containers in secondary

packaging remain stationary for all or a portion of time as the surfaces of prefilled

containers in secondary packaging are exposed to low-energy beta radiation. In

another embodiment, the electron beamsare oscillated, e.g. by application of magnetic

fields, such that the whole surface of the object is scanned by the electron beam. In

another embodiment, the object is passed below the scanning electron beams by

means of a transport mechanism like a moving conveyor. In another embodiment, the

chamber for electron beam treatment is open, but shielded to the environment by a

tortuous path of the objects into and out of the chamber.

Terminal Sterilization of Prefilled Container by Vaporized-hydrogen peroxide (VHP)

In one embodiment, terminal sterilization of prefilled containers in secondary

packaging is carried out by antimicrobial treatment in a chamber with vaporized-

hydrogen peroxide, also referred to as “cold sterilization”.

The various steps, or operations, involved in the sterilization and surface

decontamination process can be performed automatically under the administration of a

system manager, such as a microprocessor. Alternatively, operations can be performed

separately in manual operations. Furthermore, operations can be performed in a

combination of automated and manual processes.

In one embodiment prefilled containers are enclosed in secondary packaging

following filling of containers under aseptic conditions. In another embodiment, prefilled

containers are labeled with any product information, such as product name, indications;

use instructions, etc., prior to encasement of prefilled containers in secondary

packaging.

In one embodiment, prefilled containers in secondary packaging are presented

either manually or automatically to, and secured within, a decontamination chamber.
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A suitable decontamination chamber is any chamber, such as an autoclave,

equipped with means for reversibly sealing a closed environment, and equipped with

means of manipulating pressure, temperature, inflow and outflow of air within the

chamber. Additional elements of a suitable chamber include means for accommodating

treatment by VHP and post-treatment measures to reduce or prevent VHP from entering

into prefilled containers. A further element of a suitable chamberis means to destroy

any remaining peroxide traces.

In one embodiment, hydrogen peroxide vapor is introduced into the chamber,

either generated within or released within the chamber for a sufficient time to

decontaminate —or treat — the surface of prefilled containers in secondary packaging.

In another embodiment, application of vaporized-hydrogen peroxide is carried out at

temperatures below those used for steam sterilization.

Hydrogen peroxide in liquid form has long been recognized as a disinfectant.

Koubek U.S. Patent No. 4,512,951 describes a method of sterilization with liquid

hydrogen peroxide which includes vaporizing an aqueous solution of hydrogen peroxide

and passing the resulting hydrogen peroxide-water vapor mixture into an evacuated

sterilization chamber where, upon contact with items to be sterilized, the vapor

condenses to form a layer of liquid hydrogen peroxide on the items. The items to be

sterilized are maintained at a temperature below the dew point of the hydrogen

peroxide-water mixture to assure condensation, but the overall chamber temperature

must be high enough to prevent condensation of the incoming vapor before it reaches

the items. Following a suitable time for sterilization, the condensate is revaporized by

passing filtered, preferably heated air over the surface of the items. Sterilization with

gaseous hydrogen peroxide is described by Moore et al. U.S. Patent No. 4,169,123 and

Forstrom et al. U.S. Patent No. 4,169,124. The methods described in those two patents

involve surrounding an article to be sterilized with vapor phase hydrogen peroxide and

maintaining contact between the article and the sterilant at temperatures below 80°C

until sterility is achieved. The lowest temperature disclosed in either the Moore or

Forstrom patents is 20°C.

It has been determined that with sensitive solutions, such as protein solutions,

leaching of vaporized-hydrogen peroxide into the prefilled container is detrimental to the
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molecular integrity of the solutions because hydrogen peroxide vapors that enter the

container cause chemical modifications of the solution, such as oxidation.

It has now been discovered that applying post-treatment, or post-application,

measures reduces or prevents the adverse effects of VHP on sensitive solutions and

preserve the integrity, and thereby therapeutic efficacy, of otherwise sensitive solutions

in prefilled containers. Post-application measures are ideally those measures that

deactivate the oxidizing action of hydrogen peroxide, whether by removing vaporized-

hydrogen peroxide or rendering hydrogen peroxide vapors into an inactive state.

In one embodimert, leaching of VHP into a prefilled container is prevented by

application of a vacuum at the end of the antimicrobial treatment in the chamberto

inverse the diffusion direction of hydrogen peroxide vapors. By reversing the direction of

vapor flow, hydrogen peroxide vapors are prevented from entering the prefilled

container, thereby maintaining the integrity of the sensitive solution within the container

while the surface of the container is decontaminated.

In yet another embodiment, hydrogen peroxide vapors are inactivated, such that

they are incapable of chemically modifying the solution contained in a prefilled

container. In another embodiment, post-treatment measures include neutralizing the

oxidative ability of hydrogen peroxide vapors. In yet another embodiment, hydrogen

peroxide vapors are inactivated by application of ultraviolet rays to the container after a

sufficient exposure time of prefilled container to VHP following treatment. Other suitable

inactivating agents, such as chemical agents or gas plasma, can be applied post-

treatment to inactivate VHP following a sufficient exposure time of the surfaces of

prefilled containers to VHP.

At the conclusion of the terminal sterilization process, the prefilled container in

secondary packaging may be removed from the chamber, andis suitable for use by an

end user.

In one embodiment, the sterilization process may be performed by an automated

system. For example, referring to FIG. 2, illustrated is a block diagram of a system 200

for decontaminating a surface of a prefilled container in secondary packaging. System

200 includes a sealed chamber 202 and a control unit 204 coupled, directly or indirectly,

to the chamber202.
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In one embodiment, the sealed chamber 202 may be any_suitable

decontamination chamber. For instance, the chamber 202 mayinclude an autoclave,

with the ability to reversibly seal a closed environment. The chamber 202 may also be

equipped with mechanisms to manipulate pressure, temperature, and inflow and outflow

of air within the chamber202.

Control unit 204 provides instructions, in the form of signals, to chamber 202 to

perform operations associated with sterilizing a prefilled container 100 (such as shown

in Fig. 1) in a prescribed-automatic manner. Control unit 204 may transmit signals to

chamber 202 to direct chamber 202 (or related parts) to physically enable a vaporized-

hydrogen peroxide to come into contact the surface of the prefilled container in the

secondary packaging.

For example, in one embodiment, the control unit 204 may transmit a signal to a

valve (not shown) associated with a reservoir for passing vaporized-hydrogen peroxide

into the chamber. The control unit 204 measures a preset duration-of-time the

vaporized-hydrogen peroxide is to remain in contact with the prefilled-container surface.

Upon expiration of the preset duration-of-time, the control unit 204 transmits a signal to

chamber 202 (or a related device) to cause a post-decontamination measure to occur to

reduce the presence of vaporized-hydrogen peroxide in the chamber, thereby

preventing vaporized-hydrogen peroxide from diffusing into the prefilled container

undergoing surface decontamination.

For example, following surface decontamination, the control unit 204 may

transmit a signal to a vacuum (not shown) to reverse the flow of hydrogen-peroxide

vapors out of the chamber 202 to remove these vapors from the chamber. Other

suitable control mechanisms for controlling hydrogen-peroxide vapors include

mechanisms for introducing neutralizing or inactivating agents, such as chemical

agents, into the chamber 202, which upon contact with hydrogen-peroxide vapors

render the vapors inactive, and thus harmless to the interior solution of a prefilled

container.

Reference is made to treatment times that are sufficient to terminally sterilize the

prefilled container. In one embodiment, a sufficient treatment time or the duration of the

presence of vaporized-hydrogen peroxide within the chamber to sufficiently
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decontaminate the container surface is determined by routine validation. For example,

containers that have been subjected to treatment by vaporized-hydrogen peroxide are

compared to controls and can be checked for bacterial contamination using standard

laboratory protocols, such as incubation of suspected contaminated object with bacterial

growth medium and then checking for bacterial growth, generally performed by the use

of bioindicators. By plotting treatment time against presence of bacterial growth, the

treatment time to achieve decontamination, thus the absence of bacterial growth, can

easily be determined. Validation techniques apply whether terminal sterilization is

carried out by vaporized-hydrogen peroxide as described above or carried out by

exposure to beta radiation as described below.

In one embodiment, the control unit 204 is automated, and operates in

accordance with code executing on a processor. The implementation of a control unit

will be well within the scope of someoneskilled in the art. For instance, the control unit

may be any personal computer, microprocessor, or other suitable devices, capable of

executing code that is programmed to transmit signals to devices associated with

physically carrying out the sterilization process.

lt will be appreciated that the various steps, or operations, involved in the

sterilization and surface decontamination process can be performed automatically under

the administration of a control unit as described above. Alternatively, operations can be

performed separately in manual operations. Furthermore, operations can be performed

in a combination of automated and manual processes.

Terminal Sterilization of Prefilled Containers by Tunable-Beta Irradiation

In one embodiment, terminal sterilization of prefilled containers in secondary

packaging is carried out by a decontamination treatment in a chamber equipped with

one or more electron beam generators that are tunable to generate an appropriate dose

of beta radiation onto the surfaces of the prefilled containers.

The various steps, or operations, involved in the sterilization and surface

decontamination process can be performed automatically under the administration of a

system manager, such as a microprocessor. Alternatively, operations can be performed
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separately in manual operations. Furthermore, operations can be performed in a

combination of automated and manual processes.

In one embodiment prefilled containers are enclosed in secondary packaging

following filling of containers under aseptic conditions. In another embodiment, prefilled

containers are labeled with any product information, such as product name, indications;

use instructions, etc, prior to encasement of prefilled containers in secondary

packaging.

In one embodiment, prefilled containers in secondary packaging are presented

either manually or automatically to a decontamination chamberwith an inlet side and an

outlet side. In another embodiment the decontamination chamberis an electron beam

tunnel. In yet another embodiment, prefilled containers are mechanically moved

through the tunnel from the inlet side to the outlet side on a movable mechanism, such

as a conveyor. Thus, prefilled containers move through the chamberas the surfaces of

prefilled containers are exposedto beta irradiation.

In another embodiment, the electron beamsare oscillated, e.g. by application of

magnetic fields, such that the whole surface of the object is scanned by the electron

beam. In another embodiment, the object is passed below the scanning electron beams

by meansof a transport mechanism like a moving conveyor.

In one embcdiment, the surfaces of prefilled containers in secondary packaging

are decontaminated during an exposure time of low penetration beta radiation of less

than one second, ideally in less than one-half second. Thus, treatment times with

tunable-beta radiation as described herein are significantly less than decontamination

using gammarays, which require surface treatment times of several hours or longer for

sufficient decontamination and sterilization.

In another embodiment, the electron beam tunnel is configured with an electron

beam generator, whereby the voltage of energy generatedis tunable.

In yet another embodiment, prefilled containers in secondary packaging are

transported or moved about in a fashion as to exposeall surfaces of the containers to

emitted beta radiation within the tunnel.

Primary packaging containers for sterile pharmaceutical drug products are often

up to about 30-fold thicker than the secondary packaging material. In one embodiment
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the thickness of the wall of the primary packaging material is 20 or more times thicker

than the thickness of the secondary packaging material, thus allowing a resulting dose

absorbed by the contents in the prefilled container to less than 0.1 kGy.

It has been discovered that it is possible to find a combination of packaging

components, accelerator voltage, irradiation plant design and throughput speed that

allow a surface decontamination or surface sterilization of a prefilled container in

secondary packaging, while the contents of the container are essentially shielded by the

primary packaging material. Therefore, beta irradiation does not affect sensitive

biomolecules, such as biotech drug solutions, inside the primary packaging materials.

In one embodiment, beta irradiation of the prefilled container may be conducted

at any dosage useful to provide effective sterilization without degrading the container or

its contents, using any known beta irradiation apparatus, such as a low voltage

generator or particle accelerator, with the amount of radiation depending on the

thickness of the secondary packaging

In one embodiment the minimum sterilizing dose (MSD) of beta radiation is that

required to deliver the required SAL for the product. In one embodimentsterilizing

doses are measured with Gray (Gy) or Rad (radiation absorbed dose). In another

embodiment, absorbed doses are measured by dosimeter, preferably by film

dosimeters, calorimeters or cerium dosimeters.

In another embodiment, the amount of radiation depends on the presence of

secondary packaging and the thickness of the secondary packaging. For a typical

prefilled container, the beta radiation is desirably provided at a dosage of 25 kGyat the

surface of the prefilled container.

In one embodiment, a particle accelerator generates beta-particle acceleration

through a vacuum tube. In one embodiment, acceleration is by means such as magnetic

field, electrostatic charge or by energy transfer from high frequency electromagnetic

waves.

At the conclusion of the terminal sterilization process, the prefilled container in

secondary packaging leaves the tunnel by the outlet with surfaces decontaminated and

is suitable for use by an end user. Because treatment time for surface decontamination

is as short as about one second, surface decontamination of prefilled containers in
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secondary packaging offers numerous advantages oversterilization methods involving

gammaradiation, which are harmful to container contents, require significantly longer

exposure times for decontamination, and require additional shielding along the

production line, and cause discoloration of packaging components, Moreover,

sterilization techniques involving gamma radiation cause significant bottlenecks in

production assembly lines which are eliminated by surface decontamination using

tunable-beta radiation in an e-beam tunnel.

In one embodiment, as depicted in Fig. 3, a system 300 — for surface-

decontaminating a prefilled container in secondary packaging — includes an electron-

beam tunnel 302 equipped with one or more tunable-electron beam generators, shown

as voltage generators 304. In another embodiment, the one or more tunable-electron-

beam generators 304 of the system are configured to variably generate low-energy beta

radiation. Alternatively, electron beams are oscillated, such that the electron beamshit a

larger surface of a prefilled container and increase the exposure surface of the

container.

In yet another embodiment, the one or more generators 304 apply an accelerator

voltage to produce a sufficient amount of beta radiation to decontaminate the surface of

the prefilled container, wherein the sufficient amount of beta radiation depends on the

thickness of the secondary package and the thicknessof the prefilled container. Thus,

beta radiation is allowed to penetrate the secondary package while the thickness of the

prefilled container shields the contents therein from beta radiation.

Reference is madeto treatment times that are sufficient to terminally sterilize and

surface decontaminatethe prefilled container. In one embodiment, a sufficient treatment

time or the duration of the presence of low-energy beta radiation within the tunnel to

sufficiently decontaminate the container surface is determined by routine validation. For

example, containers that have been subjected to treatment by beta radiation are

compared to controls and can be checked for bacterial contamination using standard

laboratory protocols, such as incubation of suspected contaminated object with bacterial

growth medium and then checking for bacterial growth. By plotting treatment time

against presence of bacterial growth, the treatment time to achieve decontamination,

thus the absence of bacterial growth, can easily be determined. Validation techniques
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apply whether terminalsterilization is carried out by beta radiation as described above

or carried out by exposure to VHP as described above.

Reference is now madeto the following examples. These examples are provided

for the purposeofillustration only and should in no way be construed as being limited to

these examples but rather should be construed to encompass any andall variations,

which becomeevident as a result of the teaching provided herein.

Example 1

In the following experiment, prefilled syringes were treated with a vaporized-

hydrogen peroxide sterilization treatment in a chamber, either by a single pass through

a VHP sterilization procedure or two passes (shownin the table below as 2 x) through a

VHP sterilization procedure. Syringes containing protein solutions treated by VHP were

compared to control syringes treated with VHP to determine if the integrity of proteins

present in solution was maintained.

A formulation as described in U.S. Patent No. 7,060,269 was tested for protein

degradation following treatment by VHP.

Approximately 10 mL of solution wasfiltered through a 0.22 um syringefilter.

(Millex GV filter available from Millipore, Billerica, MA USA.) Filling of 0.5 mL syringes

was performedin a sterile lab for hydrogen peroxide treatment.

Analysis after the treatment with VHP revealed the following protein contents,

visualized by HPLC analysis: byproducts and degradation products by HPLC (IEC) and

by-products and degradation products by HPLC (SEC).

Table 1: Protein Stability Following Treatment with VHP

 IEC (% main peak) IEC (% basic peak) SEC (% monomer)

 

 

 

 

Control

9823.01 CSi 98 2 100

9823.02 CSi 98 2 100

1 x treatment

9823.04 CSi 98 2 100 
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2 x treatment

9823.07 100

The results seen were within the requirement; there were no differences between

 
the results of the untreated syringes and with hydrogen-peroxide treated syringes.

Analysis can also be carried out at different time points following treatment, such as 1

month, 3 months and six months following treatment by VHP,or over the shelf-life of the

product of the prefilled container. Analysis can be carried out to determine continued

stability of the protein solution, including tests by HPLC for presence of by-products

using standard HPLC laboratory protocols. Analysis can also be carried out by the

presence of physical changes, such as measuring the concentration of H2O>2 in solution

by a fluorescence test using an over-the-counter commercially available kit in

conjunction with an apparatus with fluorescence detection.

Example 2

The following experiment was carried cut to determine the effectiveness of

surface decontamination using beta irradiation. A commercially available e-beam tunnel

for outside decontamination of containers, equipped with KeVAC accelerators from

Linac Technologies (Orsay, France), was used to investigate the penetration depth of

the electron beam in different materials. For example, penetration was measured in a

polyethylene bag with foil thickness of 50 um, an aluminum bag with foil thickness of 0.1

mm and a glassslide of 1 mm thickness.

To increase sensitivity of the study, multiple passes of the samples through the

tunnel were investigated. Far West 60 Film dosimeters, available from Far West

Technologies (Santa Barbara, CA, USA) were used to record the radiation absorbed.

Table 2: Beta Irradiation Absorption by Packaging Materials: 

   
Numberof passes

through decontamination Absorbed dose

tunnel Dosimeterin Dosimeterin Dosimetershielded by
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Polyethylene bag aluminum bag 1mm glassslide

1 pass 30 kGy 1.3 kGy <LOQ(0.1 kGy) 
The feasibility study showed that already with these not optimized settings of the

electron beam decontamination tunnel a surface sterilization could be obtained (>= 25

kGy) whenthe product was packagedinto plastic bags. Even after 5 times passing

through the electron beam treatment tunnel, the absorbed dose within the packaging

material (behind a 1 mm thick glass wall) was far below the limit of quantitation which

was 1 kGyfor the dosimeters used.

Additionally, the oxidative stress exerted on a 0.5% Polysorbate 20 solution in

prefilled glass syringes (1mL long, ISO) was investigated by measurement of peroxides

according to standard protocols. The total amount of peroxides was measured by the

Ferrous Oxide Oxidation (FOX) test, according to a standard protocol.

Table 3: Peroxide Levels Following BetaIrradiation of Prefilled Containers: 

Numberof passes through E-beam tunnel|Peroxide content of 0.5% Polysorbate 20 solution

in water in 1mL long glass syringe (ISO) [uMol/mL] 

 Reference (not treated) 0.04

1 pass 0.04

3 passes

5 passes

  
No significant influence of the electron beam treatment on the peroxide content

of the solution enclosed in glass syringes could be observed. Thus, beta irradiation

proved safe to solutions within prefilled containers.

Additionally, the oxidative stress exerted on protein solution in prefilled glass

vials was investigated by measurement of degradation products according to standard

protocols.

A formulation as described in U.S. Patent No. 7,060,269 was tested for protein

degradation following treatment by electron beam irradiation. Approximately 0.3 mL of
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solution was filtered through a 0.22 wm filter and aseptically filled into pre-sterilized

glass vials, aseptically closed with a sterile rubber stopper and secured with an

aluminum crimp cap.

The containers were passed through the above described e-beam tunnel with

identical settings as for the other experiments mentioned above. Containers were

analyzed after the treatment with electron beam radiation to determine protein contents,

visualized by HPLC analysis for byproducts and degradation products by HPLC (IEC),

as performed above in Example 1.

Table 4: Protein Stability Following Beta Irradiation of Prefilled Containers

 
There were no differences betweenthe results of the untreated syringes and with

electron beam sterilized vials, following 1 pass, 3 passes or 5 passes through the e-

beam sanitization process, as shown in the results at Table 4. Thus, tunable-beta

radiation as described herein proved safe to solutions within prefilled containers.

The described embodiments are to be considered in all respects only as exemplary and

not restrictive. The scope of the invention is, therefore, indicated by the subjoined

claims rather than by the foregoing description. All changes which come within the

meaning and range of equivalency of the claims are to be embraced within their scope.
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CLAIMS

Weclaim:

1. A method for surface decontamination of a prefilled container in secondary

packaging, comprising:

applying vaporized-hydrogen peroxide to the surface of the prefilled

container in secondary packaging;

allowing vaporized-hydrogen peroxide to remain in contact with the

prefilled container surface for a sufficient time to decontaminate the prefilled

container surface; and

causing a post-decontamination measure to occur to reduce the presence

of vaporized-hydrogen peroxide, thereby preventing vaporized-hydrogen

peroxide from diffusing into the prefilled container.

The method of claim 1, wherein the prefilled container is a syringe containing a

drug product otherwise sensitive to sterilization treatment by gamma radiation,

sterilization treatment by exposure to steam, and sterilization treatment by

exposure to vaporizing agents and gases.

The method of claim 1 or claim 2, wherein the prefilled container is a syringe

containing a therapeutically effective amount of ranibizumab.

The method of any previous claim, wherein sufficient time to decontaminate the

surface of the prefilled container is determined by validation of treatment times

and comparedto a control standard.

The method of any previous claim, wherein the post-decontamination measure

includes applying a vacuum following the duration of treatment with vaporized-

hydrogen peroxide, thereby reversing the direction of diffusion of vaporized-

hydrogen peroxide and preventing intrusion of vaporized-hydrogen peroxide into

the prefilled container.
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. The method of any of claims 1-4, wherein the post-decontamination measure

includes applying ultraviolet rays following the duration of treatment with

vaporized-hydrogen peroxide, thereby inactivating oxidative action of hydrogen

peroxide vapors.

. The method of any of claims 1-4, wherein the post-decontamination measure

includes gas plasma treatment.

. A method for surface decontamination of a prefilled container in secondary

packaging, comprising:

presenting a prefilled container in a secondary package to an electron

beam tunnel equipped with one or more tunable electron beam generators

capable of variably generating low-energy beta radiation, and capable of

oscillating electron beams such that a larger surface of the prefilled container is

exposed to beta radiation during decontamination; and

applying an accelerator voltage of the one or more tunable electron beam

generators to produce a sufficient amount of beta radiation to decontaminate the

surface of the prefilled container, wherein the sufficient amount of beta radiation

depends on the thickness of the secondary package and the thickness of the

prefilled container, such that beta radiation is allowed to penetrate the secondary

package while the thickness of the prefilled container shields the contents therein

from beta radiation.

. The method of claim 8, wherein the thickness of the wall of the primary

packaging material is 20 or more times thicker than the thickness of the

secondary packaging material, thus reducing the dose absorbed by the product

in the container to less than 0.1 kGy.

10.The method of claim 8 or claim 9, wherein the prefilled container is a vial filled

with a solution or solid otherwise sensitive to sterilization treatment by gamma
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radiation, sterilization treatment by exposure to steam, andsterilization treatment

by exposure to vaporizing agents, gases or peroxide forming substances.

11.The method of any one of claims 8-10, wherein the prefilled container is a

syringe filled with a solution otherwise sensitive to sterilization treatment by

gammaradiation, sterilization treatment by exposure to steam, and sterilization

treatment by exposure to vaporizing agents and gases or peroxide forming

substances.

12. The method of any one of claims 8-11, wherein the prefilled container is a

syringe containing a therapeutically effective amount of ranibizumab.

13. The method of any one of claims 8-12, wherein the penetration depth is

measured by dosimetry.

14. The method of any one of claims 8-13, wherein sufficient energy to

decontaminate a surface of a prefilled container is that which provides a dose of

beta radiation of at least approximately 25 kGy to the container surface.

15.The method of any one of claims 8-14, wherein sufficient energy to

decontaminate a surface of a prefilled container is that which provides a dose of

beta radiation yielding a 10° Sterility Assurance Level of the outside of the
container surface.

16. A system for decontaminating a surface of a prefilled container in secondary

packaging, the system comprising:

a sealed chamber; and

a control unit coupled to the chamber, the control unit configured to

automatically (i) enable a vaporized-hydrogen peroxide to contact the surface of

the prefilled container in the secondary packaging; (ii) allow the vaporized-

hydrogen peroxide to remain in contact with the prefilled-container surface for a
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predetermined time; and (iii) cause a post-decontamination measure to occur to

reduce the presence of vaporized-hydrogen peroxide in the chamber, thereby

preventing vaporized-hydrogen peroxide from diffusing into the prefilled

container.

17. A system for surface-decontaminating a prefilled container in secondary

packaging, the system comprising: an electron-beam tunnel equipped with one or

more tunable-electron beam generators, the tunable-electron-beam generators,

configured to (i) variably generate low-energy beta radiation, (ii) oscillate the

electron beams such that a larger surface of a prefilled container is exposed to

electron beams; and(iii) apply an accelerator voltage to produce a sufficient

amount of beta radiation to decontaminate the surface of the prefilled container,

wherein the sufficient amount of beta radiation depends onthe thickness of the

secondary package and the thickness of the prefilled container, such that beta

radiation is allowed to penetrate the secondary package while the thickness of

the prefilled container shields the contents therein from beta radiation.

18. A kit for decontaminating the surface of a prefilled container in secondary

packaging in a sealed chamber, the kit comprising: an instruction for using the

sealed chamberto (i) apply a vaporized-hydrogen peroxide to contact the surface

of the prefilled container in the secondary packaging; (ii) allow the vaporized-

hydrogen peroxide to remain in contact with the prefilled-container surface for a

predetermined time within the sealed chamber; and (iii) cause a post-

decontamination measure to occur to reduce the presence of vaporized-

hydrogen peroxide in the chamber, thereby preventing vaporized-hydrogen

peroxide from diffusing into the prefilled container.

19. A kit for surface-decontaminating a prefilled container in secondary packaging,

the kit comprising: an instruction for (i) variably generating low-energy beta

radiation to contact the surface of the prefilled container; and (ii) produce a

27

Regeneron Exhibit 1252.045
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.046
Regeneron v. Novartis

IPR2021-00816

WO 2011/006877 PCT/EP2010/060011

sufficient amount of beta radiation to decontaminate the surface of the prefilled

container, wherein the sufficient amount of beta radiation depends on the

thickness of the secondary package and the thickness of the prefilled container

such that beta radiation is allowed to penetrate the secondary package while the

5 thickness of the prefilled container shields the contents therein from beta

radiation.

20.A system according to claim 16 or a kit according to claim 18, wherein post-

decontamination measure includes gas plasma treatment.

10
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Surface Decontamination of Prefilled Containers

in Secondary Packaging

FIELD OF THE INVENTION

This invention relates to a method and system for terminal sterilization of the

outer surface and/or surface decontamination of prefilled containers in secondary

packaging, wherein the prefilled container contains a pharmaceutical or biclogical drug

product.

BACKGROUND

Prefilled containers are a type of medical device thatarefilled by the

manufacturerat the time of assembly and provided to the end user, generally a health-

care provider or a patient requiring treatment, in a sterile condition.

Prefilled containers offer several advantages over traditional packaging of

therapeutics, including ease of use, reduced risk of contamination, elimination of dosing

errors, increased drug supply and reduced waste. Of the various typesof prefilled

containers, prefilled syringes are the most common and best suited for parenteral

administration of therapeutic products.

Various methods ofsterilization of medical devices are known, but notall

methods work with syringes, especially syringes prefilled with a drug or protein solution.

Steam sterilization is commonly employed forsterilizing medical devices, which

typically involves heating the device in a steam autoclave. The heat and pressure

generated in the autoclave, however, can have an adverse effect on the device and,

more importantly, on the integrity of the drug productfilled into the device. Steam

sterilization may compromise the aesthetics of the product due to packaging

degradation from high temperature steam treatment. Moreover, the high temperatures

of the process (e.g. 120° C — 132° C) precludeits use with heat sensitive materials,

such as biotech drug products, specifically protein or other biological solutions.

Radiation exposure is also commonly employedfor sterilizing medical devices,

in which the product is subjected to ionizing radiation, such as gammairradiation.

Radiation exposure results in harmful damageto sensitive solutions, specifically

causing destruction to sensitive biologicals such as proteins, as well as generation of

massive amounts of peroxides in aqueous solutions that in a. secondary reaction further
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may damagethe active ingredient. Further, sterilizing doses of gamma rays cause a

brown discoloration of glass parts of the device, and is prone to damage elastomeric

materials like plunger stoppers. This destruction of the elastomers leads top increased

stickiness of the components thus impairing the functionality of the system. Thus

radiation is not an appropriate meansforsterilizing prefilled containers, such as

syringes, containing a biotech drug product.

Cold sterilization is a term collectively used for sterilization methods carried out at

temperatures substantially below the steam process; attempts have been made to use

ethylene oxide and hydrogen peroxide vapors as sterilants for this treatment.

Treatment with sterilizing gasses, however, bears the risk of insufficient removal of the

oxidizing gas. Diffusion of gas into the product container affects the stability of the drug

product through chemical modification by gas vapors, such as alkylation and oxidation.

Prefilled syringes, althoughfilled under aseptic conditions, are not packed into

their secondary packaging in an aseptic environment and are thereforelikely to be

microbiologically contaminated at their outside. Terminal sterilization of prefilled

containers in secondary packaging is one way to provide the device to an end userwith

a low bio-burden and low risk of contaminants, for safe application of the product by the

end user. Moreoverthere is a strong market need for terminally antimicrobially-treated

medical devices, such as prefilied syringes used for intravitreal injections.

Due to the sensitive nature of certain drug products, such as proteins,it is not

possible to perform terminalsterilization and surface decontamination of containers
filled with such products using current methods,iike steam,irradiation or cold

sterilization. Specificaily, high temperatures are known to denature proteins and

gamma radiation has been shown to chemically modify biological solutions. Radiation

techniques, such assterilization using gamma orbeta radiation causes discoloring of

packaging material and effects the long term stability of therapeutic agents such as

protein or peptide solutions. As discussed above, oxidizing gases, while efficient for

killing bacterial contamination, also harm biological moleculesin sensitive therapeutic
solutions.

As protein and biological molecules will be more and more developed for

therapeutic use, the need for a terminal surface sterilization and surface
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decontamination methodthat is not harmful to the drug product will continually increase

in the nearfuture. Moreover, as regulatory agencies may require higherlevels of sterility

assurance, pharmaceutical and biotech companies will seek alternative procedures to

approach or meet mandated-microbiological purity levels, without compromising the

safety and efficacy of pharmaceutical preparations.

SUMMARY

Described herein is a terminalsterilization and surface decontamination

treatmentof prefilled containers, specifically for sterilization of prefilled containers

containing sensitive solutions, such as a drug product or biological therapeutic, within

secondary packaging. In one embodiment, terminal sterilization is achieved by treating

prefilled containers within secondary packaging with controllable vaporized-hydrogen

peroxide (VHP). The principle is the formation a vapor of hydrogen peroxidein

containment and a subsequent removalor inactivation of vapors in a controlled manner.
Prior to removalor inactivation, VHP condenses on all surfaces, creating a microbicidal

film that decontaminates the container surface.

it has been discovered that by varying the parameters of the antimicrobial

treatment, for example — temperature, humidity, treatment duration, pressure, etc.,

conditions are generated that prevent the leaching of VHP into the syringes. As an

example, the application of a vacuum at the end of the treatment will inverse the

diffusion direction and reduce,if not stop, leaching of hydrogen peroxide through the
rubbers. Prevention or reduction of leaching of detrimental concentrations of hydrogen

peroxide into the protein solution in the syringe, either by removal of vapors or

inactivation of vapors, ensures that the long-term stability of the protein is not

compromised.

Further described herein is terminal sanitization or sterilization and surface

decontamination of prefilled containers within secondary packaging by tunable electron

beam (low-energy beta-ray) irradiation technologies as an alternative to aseptic

inspection and aseptic secondary packaging operations.

in one embodiment, the use of low penetration depth radiation from a low-energy

electron beam generator for a new application to sterilize the surface of secondary
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packaged drug product containers avoids aseptic packaging. In another embodiment,

the penetration depth of electron beam radiation is tunable by adjustment of the

accelerator voltage of the irradiation generator.

Generaliy, the concepts presented herein are applicable to all drug products

having requirements or desirability for absence of viable organisms of the drug product

container surface. The method and system described herein decontaminate or, more

preferably render sterile an outside surface of primary packaged drug products within a

secondary pack, thereby improving safety of products forcritical administration (e.g. use

in a surgical suite or for intravitreal injections).

The foregoing summary provides an exemplary overview of some aspects of the

invention. It is not intended to be extensive, or absolutely require any key/critical

elements of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
The detailed description is explained with reference to the accompanyingfigures.

In the figures, the left-most digit(s) of a reference numberidentifies the figure in which

the reference numberfirst appears.

Fig. 1 shows an exemplary prefilled container in secondary packaging thatis

decontaminated on surfaces according to the methods detailed herein.

Fig. 2 illustrates a block diagram of an exemplary system for surface

decontamination ofprefilled containers using vaporized-hydrogen peroxide.
Fig. 3 illustrates a block diagram of an exemplary system for surface

decontamination of prefilled containers using tunable-beta radiation.

DETAILED DESCRIPTION

The method and system described herein are for the sterilization and surface

decontamination of prefilled containers containing sensitive solutions, such as drug

products that are otherwise temperature or radiation sensitive or are sensitive to traces

of oxidizing substances, and thus not suitable for terminalsterilization by classical

methodsinvolving steam, gammaor beta rays orsterilization with oxidizing gases or

liquids. The method and system described herein are especially suited for prefilled
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containers that have beenfilled under aseptic conditions and been subject to additional!

processing, such as product labeling and subsequent secondary packaging. Methods

include terminalsterilization and surface decontamination by exposing prefilled

containers in secondary packaging to tunable-beta radiation and further include terminal

sterilization and surface decontamination by exposing prefilled containers to controllable

vaporized-hydrogen peroxide, including measures to reduce or prevent the diffusion of

vaporized-hydrogen peroxide into prefilled containers.

Definitions

In describing and claiming the terminalsterilization and surface decontamination

method, the following terminology will be used in accordance with the definitions set

forth below.

“Aseptic” conditions refer to conditions free of bacterial or microbial

contamination.

“Administration” refers to the method of administering treatment to a subject or

patient in need thereof, such as parenteral administration, intravenous administration

and intravitreal administration.

“Beta irradiation” refers to sterilization methods using beta rays.

“Cold sterilization” refers to sterilization techniques employing chemical agents,

gases,orirradiation. A requirement of cold sterilization is that the technique is carried

out at temperatures below those used for steam sterilization, such as autoclavation.

“Container”, as used herein, is meantto includevials, syringes, bags, bottles, or
other means useful for storage of medical treatments, such as drug products, whetherin

solid or liquid form, and other biological agents, such as peptides, proteins or

recombinant biologicals, whetherin solid or liquid form. Containers may be reusable or

disposable, and may have a medical, veterinary or non-medical purpose. “Prefilied

container’, refers to a container, such as a syringe,thatis filled with a solution at the

timeof assembly and packaging andis deliverable for use to an end user, such as a

health care professional or a patient needing treatment.

Instructional Material

An “instruction” or "instructional material" includes a publication, a recording, a

diagram, or any other medium of expression which can be used to communicate the
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usefulness of the method or system of the invention for its designated use. The

instruction or instruction material may be presented together as part of the system or

provided separately, or independently of the process, to an end user.

“Isolation”, as used herein refers to practices in pharmaceutical production, filling

and packaging, wherein a clean, or sterife environment, is separated from a non-sterile

environmentto limit or prevent the introduction or spread or contamination of infectious

agents, such as microorganisms.

“Medical device”, as used herein, refers to a device used for administering

medical treatment and whose production or sale must, in part, comply with

requirements, such as safety requirements, set forth by a government agency, such as

the Food and Drug Administration.

“Solution” as used herein refers to the contents of a containerlike a vial or a

prefilled syringe and includes solutions of biological therapeutics and drug products,

protein products, peptide products, biological products, imaging solutions and aqueous

solutions. Ideally, solutions are those that are temperature, oxidation or radiation

sensitive due to the molecular make-up of the solution.

“Secondary packaging” refers to packaging enclosing the prefilled container,

such as plastic wrapping, foil wrapping, paper wrapping or other suitable wrapping, such

as blister packs.

“Terminal-antimicrobial-surface treatment” refers to sanitization or sterilization of

an assembled container, such as a syringefilled with a solution that is in turn encased
in secondary packaging. Terminal-antimicrebial treatment, or sterilization, allows a

secondarily packagedprefilled container to be provided in sterile outside condition at its

point of use.

“Vaporized-hydrogen peroxide” refers to hydrogen peroxide in vapor form

capable of creating a microbicidalfilm on a surface, such as the surface of a container

or packaging material.

The terms “sterilization”, “decontamination”, “sanitizatian’, “antimicrobial

treatment” are used interchangeably herein.

“Sterility” as used herein is meant to refer fo complete absence of microbial life

as defined by a probability of nonsterility or a sterility assurance level (SAL). The SAL

Mantgomery, McCracken, Walker & Rhoads, LLP 6270-772-1500

Regeneron Exhibit 1252.056
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.057
Regeneron v. Novartis

IPR2021-00816

10

15

20°

25

30

 

Attorney Docket No, 62706,.00039

for a given product is based on regulatory requirements. For example, SAis for health

care products are defined to be at least 10°, i.e. a chance of less than 1:1 million of a

non-sterile product for aseptically and terminally processed products, respectively.

Reference herein to “one embodiment” or “an embodiment” meansthat a

particular feature, structure, operation or characteristic described in connection with the

embodimentis included in at least one embodimentof the invention. Thus, the

appearancesof such phrases or formulations herein are not necessarily referring to the

same embociment. Furthermore, various particular features, structures, operations or

characteristics may be combined in any suitable mannerin one or more embodiments.

Terminal sterilization and surface decontamination ofprefilled containers

Terminalsterilization is the process of sterilizing and/or decontaminating a final

packaged product. In contrast, an aseptic packaging process requires individual product

componentsto be sterilized separately and the final package assembled in a sterile

environment. Terminal sterilization of a product provides greater assurance of sterility

than an aseptic process. Terminalsterilization is also desired and provides a market

advantage in someinstancesfor the use of certain medical devices, such as the use of

secondarily packagedprefilled syringes for intravitreal administration.

Described herein are terminal-sterilization methods suitable for prefilled

containers containing sensitive products, such as biotech (biological) drug solutions,

which can otherwise be compromised whenusing classical terminal sterilization

processes, such assteam, gammairradiation or cold sterilization processes currently
used in pharmaceutical production and assembly lines. While reference is given to drug

products, such as heator radiation-sensitive drug solutions containing biologicals such

as peptides orproteins,it will be understood by those skilled in the art that any suitable

drug product that is considered a therapeutic agent, whetherin solution or solid form,

can be housed — or contained — in a prefilled container. Thus, the prefilled container

itself is not drug specific.

It has now been discovered that treatment of prefilled containers in secondary

packaging by an application of vaporized-hydrogen peroxide, in which vapors are

controllable by certain post-treatment measures, and exposure to tunable-beta

radiation, in which the cepth of penetration of beta rays into secondary packaging are
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controllable, are ideal for surface decontamination ofprefilled containers, yet not

harmful to the stability or integrity of the contents of the prefilled container.

The methods and embodiments described herein are suitable for use in

pharmaceutical production and packaging in isolation or outside of isolation.

Furthermore, the methods described herein are adaptable to different container formats

or types, with minimal incremental costs to production plant design. A system is also

provided which allows for surface decontamination of prefilled containers in secondary

packaging, as well as a kit comprising instructional material for practicing the method

and system described herein.

Referring to Fig. 1, a prefilled container 100 previously filled under aseptic

conditions is decontaminated on surfaces 102 following encasement or packaging in a

secondary package 104 by vaporized-hydrogen peroxide or tunabie-beta radiation as

described herein. Fig. 1 shows ane exemplary prefilled container, however, it will be

understood by those skilled in the art that various containers, other than a syringe, are

also suitable. Moreover, while the exemplary container shown at Fig. 1 is a syringe ina

closed and assembled position, it should be understood that other variants are

envisioned. For exampie,a prefilled container not sealed by a stopper, plungeror other

sealing mechanism can be surface decontaminated on interior portions of the container.

In one embodiment, the prefilied container is a syringe. Other suitable prefilled

containers include vials, bottles, bags and other medical devices capabie of containing

a sterile solution ora solution requiring sterilization.
In one embodiment, the syringeisfilled with a drug product, such as in the form

of tiquid, solution, powderorsolid. In another embodiment the drug productis a solution

such as a drug sofution or protein solution that is otherwise sensitive to exposure to high

temperatures, such as those used in steam sterilization, and ionizing energy, such as

gamma cr beta rays and oxidizing gasses. In yet another embodimentthe drug product
is one that has been lyophilized, in other words a solid, and requires constitution in

liquid or solution prior to use.

In another embodiment, a solution is any drug product having requirements cr

desirability for sterility of the drug product container surface. In one particular

Montgomery, MicCracken, Walker & Rhoads, LLP 8
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embodiment, the drug product is a protein solution, such as ranibizumab (e.g. 6mg/ml or

10 mg/ml} solution for intravitreal injection.

In one embodiment, the containeris filled with solution under aseptic conditions,

whether by an automated or manual process. Thus, the contents of the container are

5 sterile and unaffected by surface decontamination methods as described herein. The

term “filled” is meant to refer to the placement of contents, such as solution, into the

container in an appropriate amount, Such as an appropriate volume or appropriate

concentration. The appropriate arnount, volume or concentration will vary depending on

the nature of the contents and their intended use.

10 In one embodiment, the container is considered a primary packaging for the

solution contained within. In another embodiment, the prefilled container is packaged

within a secondary package or packaging encasingthe prefilled container. Suitable

secondary packaging includes wrappings, such as paper, plastic or foil, and blister

. packs impermeable for microbes. |
15 In one embodimentthe prefilled container in secondary packaging undergoes

decontamination, such that the contents of the secondary packaging, specifically the

surfacesof the prefilled container, are decontaminated and terminally sterilized. Thus,

prefilled container surfaces enclosed in a secondary packaging decontaminated by the

methods described herein can be presented to, and opened within, a critical or sterile

20° environment, such as a surgicalsuite.

In one embodiment, terminalsterilization and surface decontamination of prefilled
containers within secondary packaging is carried out by treating surfaces of the prefilled

container within secondary packaging with vaporized-hydrogen peroxide and applying

post-ireatment measures, within a decontamination chamber. A suitable

25 decontamination chamberis any chamber, such as an autoclave, that has the means

for reversibly sealing a closed environment and equipped with means of manipulating

pressure, temperature, infiow and outflow of air within the chamber. Additional elements

of a suitable chamberinclude the means for accommodating treatment by vaporized-

hydrogen peroxide and post-treatment measures to reduce or prevent vaporized-

30=hydrogen peroxide from entering into prefilled containers.
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In another embodiment, the chamberis configured to accommedate the quantity

of containers requiring terminalsterilization. Thus, in large-scale production and

assembly lines, the chamber can be configured to accommodate a large quantity of

containers, accordingly.

Treatment with vaporized-hydrogen peroxide is brought about by the application

or release of hydrogen-peroxide-vapors within the decontaminaticn chamber. In one

embodiment, vapors of hydrogen peroxide are controllable, in other words, certain post-

treatment measures are applied to manipulate or control the action of vaporized-

hydrogen peroxide. In one embodiment, post-treatment measures are applied that direct

— or reverse — the direction of vapordiffusion, such that vapors are prevented from

entering into the prefilled container.

in one embodiment, post-treatment measures include reducing or eliminating gas

radicals formed by action of vaporized-hydrogen peroxide. in yet another embodiment,

post-treatment measures inciude inactivating vaporized-hydrogen peroxide action, such

as oxidative action.

In another embodiment, terminal sterilization and surface decontamination of

prefilled containers within secondary packaging is achieved by application of tunable

beta ray irradiation. In one embodiment, the surface of a prefilled container in secondary

packaging is decontaminated by an adjustmentof accelerator voltage of an irradiation
generator to provide beta radiation of a sufficient dose to penetrate secondary

packaging without penetrating primary packaging.
In another embodiment, the accelerator voltage required to deliver the

appropriate amountof beta radiation to decontaminate the surface ofprefilled

containers depends on the thickness of secondary packaging materials. For example,in

one embodiment, suitable packaging materials are less than or equal to 0.05 mm

thickness.

in another embodiment a combination of secondary and primary packaging

components, accelerator voltage, irradiation plant design and throughput speed allow

surface deccntamination of a prefilled container in secondary packaging, while almost

completely shielding contents of the prefilled container by primary packaging materials.
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In one embodiment, a suitable primary packaging is a syringe capable of

shielding irradiation sensitive solution contained within. Shielding can be provided by

thickness of the containeror the material components of the container. Shielding

effectiveness can be determined by adjustment of the accelerator voltage and thus the

depth of penetration of the beta rays emitted onto the prefilled container. Furthermore,

shielding is determined by measuring the absorbed dosage, such as with a dosimeter.

It is understood by thosein the art that a prefilled container is assembled under

aseptic conditions, such that the contents of the container are sterile. While contents of

the container are sterile, the surface of the container is susceptible to contamination

during further packaging and product labeling using standard pharmaceutical packaging

protocols. For surface decontamination ofprefilled containers, the sterilization methods

herein are adaptable to standard production and packaging of pharmaceutical products

in isolation or outside of isolation.

In one embodiment, a prefilled container previously filled under aseptic

conditions and labeled and packaged into secondary packaging by a manualor

automated process is presented to an electron beam tunnelfor terminal sterilization and

surface decontamination of the final packaged preduct. In one embodiment, the prefilled

container in secondary packaging is introduced, either by a manual process or

automated process, or a combination of the two, into the electron beam tunnel via an

inlet and transported for all or a portion of time through the e-beam tunnel to an outlet

as the surfaces of prefilled containers in secondary packaging are exposed to low-
energy beta radiation. In another embodiment, prefilled containers in secondary

packaging remain stationary for all or a portion of time as the surfaces of prefilled

containers in secondary packaging are exposed to low-energy beta radiation. In

another embodiment, the electron beamsare oscillated, e.g. by application of magnetic

fields, such that the whole surface of the object is scanned by the electron beam. In

another embodiment, the object is passed below the scanning electron beams by

means of a transport mechanism like a moving conveyor. In another embodiment,the

chamberfor electron beam treatment is open, but shielded to the environment by a

tortuous path of the objects into and out of the chamber.

Terminal Sterilization of Prefilled Container by Vaporized-nydrogen peroxide (VHP)
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In one embodiment, terminal sterilization of prefilled containers in secondary

packaging is carried out by antimicrobial treatment in a chamber with vaporized-

hydrogen peroxide, also referred to as “cold sterilization’.

The various steps, or operations, involved in the sterilization and surface

decontamination process can be performed automatically under the administration of a

system manager, such as a microprocessor. Alternatively, operations can be performed

separately in manual operations. Furthermore, operations can be performed in a

combination of automated and manual processes.

in one embodimentprefilled containers are enclosed in secondary packaging

following filling of containers under aseptic conditions. In another embodiment, prefilled

containers are labeled with any product information, such as product name; indications;

use instructions, etc., prior to encasementofprefilled containers in secondary

packaging.

In one embodiment, prefilled containers in secondary packaging are presented

either manually or automatically to, and secured within, a decontamination chamber.

A suitable decontamination chamberis any chamber, such as an autoclave,

equipped with means for reversibly sealing a closed environment, and equipped with

means of manipulating pressure, temperature, inflow and outflow of air within the

chamber. Additional elements of a suitable chamber include means for accommeadating

treatment by VHP and post-treatment measures to reduce or prevent VHP from entering

into prefilled containers.
In one embodiment, hydrogen peroxide vaporis introduced into the chamber,

either generated within or released within the chamberfor a sufficient time to

decontaminate —ortreat — the surface ofprefilled containers in secondary packaging.

in another embodiment, application of vaporized-hydrogen peroxideis carried out at

temperatures below those used for steam sterilization.

Hydrogen peroxidein liquid form has long been recognized as a disinfectant.

Koubek U.S. Patent No. 4,512,951 describes a method of sterilization with liquid

hydrogen peroxide which includes vaporizing an aqueous solution of hydrogen peroxide
and passing the resulting hydrogen peroxide-water vapor mixture into an evacuated

sterilization chamber where, upon contact with items to be sterilized, the vapor
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condensesto form a layer of liquid hydrogen peroxide on the items. The items to be

sterilized are maintained at a temperature below the dew point of the hydrogen

peroxide-water mixture to assure condensation, but the overall chamber temperature

must be high enough to prevent condensation of the incoming vapor before it reaches

the items. Following a suitable time for sterilization, the condensate is revaporized by

passing filtered, preferably heated air over the surface of the items. Sterilization with

gaseous hydrogen peroxide is described by Moore et al. U.S. Patent No. 4,169,123 and

Forstrom et al. U.S. Patent No. 4,169,124. The methods described in those two patents

involve surrounding an article to be sterilized with vapor phase hydrogen peroxide and

maintaining contact between the article and the sterilant at temperatures below 80°C

until sterility is achieved. The lowest temperature disclosed in either the Moore or

Forstrom patents is 20°C.

It has been determined that with sensitive solutions, such as protein solutions,

leaching of vaporized-hydrogen peroxide into the prefilled container is detrimental to the

molecular integrity of the solutions because hydrogen peroxide vapors that enter the

container cause chemical modifications of the solution, such as oxidation.

It has now been discovered that applying post-treatment, or post-application,

measures reduces or prevents the adverse effects of VHP on sensitive solutions and

preserve the integrity, and thereby therapeutic efficacy, of otherwise sensitive solutions

in prefilled containers. Post-application measures are ideally those measures that

deactivate the oxidizingaction of hydrogen peroxide, whether by removing vaporized-
hydrogen peroxide or rendering hydrogen peroxide vapors into an inactive state.

in one embodiment, leaching of VHP into a prefilled container is prevented by

application of a vacuum at the end of the antimicrobial treatment in the chamberto

inverse the diffusion direction of hydrogen peroxide vapors. By reversing the direction of

vaporflow, hydrogen peroxide vapors are prevented from entering the prefilled

container, thereby maintaining the integrity of the sensitive solution within the container

while the surface of the container is decontaminated.

In yet another embodiment, hydrogen peroxide vapors are inactivated, such that

they are incapable of chemically modifying the solution contained in a prefilled

container. In another embodiment, post-treatment measures include neutralizing the
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oxidative ability of hydrogen peroxide vapors. In yet another embodiment, hydrogen

peroxide vapors are inactivated by application of ultraviolet rays to the container after a

sufficient exposure time of prefilled container to VHP following treatment. Other suitable

inactivating agents, such as chemical agents, can be applied post-treatment to

inactivate VHP following a sufficient exposure time of the surfaces of prefilled containers

to VHP.

At the conclusion of the terminal sterilization process, the prefilled containerin

secondary packaging may be removed from the chamber, andis suitable for use by an

end user.

In one embodiment, the sterilization process may be performed by an automated

system. For example, referring to FIG. 2, illustrated is a block diagram of a system 200

for decontaminating a surface of a prefilled container in secondary packaging. System

200 includes a sealed chamber 202 and a control unit 204 coupled, directly or indirectly,

to the chamber202.

In one embodiment, the sealed chamber 202 may be any suitabie

decontamination chamber. For instance, the chamber 202 mayinclude an autoclave,

with the ability to reversibly seal a closed environment. The chamber 202 may also be

equipped with mechanisms to manipulate pressure, temperature, and inflow and outflow

of air within the chamber202.

Control unit 204 provides instructions, in the form of signals, to chamber 202 to

perform operationsassociated with sterilizing a prefilled container 100 (such as shown
in Fig. 1) in a prescribed-automatic manner. Control unit 204 may transmit signals to

chamber 202 to direct chamber 202 (or related parts) to physically enable a vaporized-

hydrogen peroxide to come into contact the surface of the prefilled container in the

secondary packaging.

For example, in one embodiment, the contro! unit 204 may transmit a signal to a

valve (not shown) associated with a reservoir for passing vaporized-hydrogen peroxide

into the chamber. The control unit 204 measures a preset duration-of-time the

vaporized-hydrogen peroxideis to remain in contact with the prefilled-container surface.

Upon expiration of the preset duration-of-time, the control unit 204 transmits a signal to

chamber 202 (or a related device} to cause a posi-decontamination measure to occur ta
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reduce the presence of vaporized-hydrogen peroxide in the chamber, thereby

preventing vaporized-hydrogen peroxide from diffusing into the prefilled container

undergoing surface decontamination.

For example, following surface decontamination, the control unit 204 may

transmit a signal to a vacuum (not shown) to reverse the flow of hydrogen-peroxide

vapors out of the chamber 202 to remove these vapors from the chamber. Other

suitable control mechanismsfor controlling hydrogen-peroxide vapors include

mechanismsfor introducing neutralizing or inactivating agents, such as chemical

agents, into the chamber 202, which upon contact with hydrogen-peroxide vapors

renderthe vapors inactive, and thus harmlessto the interior solution of a prefilled

container.

Reference is made to treatment times that are sufficient to terminally sterilize the

prefilled container. In one embodiment, a sufficient treatment time or the duration of the

presence of vaporized-hydrogen peroxide within the chamberto sufficiently

decontaminate the container surface is determined by routine validation. For example,

containers that have been subjected to treatment by vaporized-hydrogen peroxide are

compared to controls and can be checkedfor bacterial contamination using standard

laboratory protocols, such as incubation of suspected contaminated object with bacterial

growth medium and then checking for bacterial growth, generally performed by the use

of bioindicators. By plotting treatment time against presence of bacterial growth, the

treatment time to achieve decontamination, thus the absence of bacterial growth, can
easily be determined. Validation techniques apply whether terminalsterilization is

carried out by vaporized-hydrogen peroxide as described aboveor carried out by
exposure to beta radiation as described below.

In one embodiment, the controi unit 204 is automated, and operates in

accordance with code executing on a processor. The implementation of a control unit

will be well within the scope of someone skilled in the art. For instance, the control unit

may be any personal computer, microprocessor, or other suitable devices, capable of

executing code that is programmed to transmit signals to devices associated with

physically carrying out the sterilization process.
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It will be appreciated that the various steps, or operations, involved in the

sterilization and surface decontamination process can be performed automatically under

the administration of a control unit as described above. Alternatively, operations can be

performed separately in manual operations. Furthermore, operations can be performed

in a combination of automated and manual processes.

Terminal Sterilization of Prefilled Containers by Tunable-Beta Irradiation

In one embodiment, terminal sterilization of prefilled containers in secondary

packagingis carried out by a decontamination treatment in a chamber equipped with

one or more electron beam generators that are tunable to generate an appropriate dose

of beta radiation onto the surfaces of the prefilled containers.

The various steps, or operations, involved in the sterilization and surface

decontamination process can be performed automatically under the administration of a

system manager, such as a microprocessor. Alternatively, operations can be performed

separately in manual operations. Furthermore, operations can be performedin a

combination of automated and manual processes.

In one embodimentprefilled containers are enclosed in secondary packaging

followingfilling of containers under aseptic conditions. In another embodiment, prefilled

containers are labeled with any product information, such as product name, indications;

use instructions, etc, prior to encasementof prefilled containers in secondary

packaging.

In one embodiment, prefilled containers in secondary packaging are presented
either manually or automatically to a decontamination chamberwith an inlet side and an

outlet side. In another embodiment the decontamination chamberis an electron beam

tunnel. In yet another embodiment, prefilled containers are mechanically moved

through the tunnel from the inlet side to the outlet side on a movable mechanism, such

as a conveyor. Thus,prefilled containers move throughthe chamberas the surfaces of
prefilled containers are exposed to beta irradiation.

In another embodiment, the electron beams are oscillated, e.g. by application of

magnetic fields, such that the whole surface of the object is scanned by the electron

beam. In another embodiment, the object is passed below the scanning electron beams

by means of a transport mechanism like a moving conveyor.

Monigomery, McCracken, Walker & Rhoads, LLP 16eteF72-1500

Regeneron Exhibit 1252.066
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.067
Regeneron v. Novartis

IPR2021-00816

10

15

20°

25

30

 

Attorney Docket No. 62106.00039

In one embodiment, the surfaces of prefilled containers in secondary packaging

are decontaminated during an exposure time of low penetration beta radiation of less

than one second, ideally in less than one-half second. Thus, treatment times with

tunable-beta radiation as described herein are significantly less than decontamination

using gammarays, which require surface treatment times of several hours or longer for

sufficient decontamination andsterilization.

in another embodiment, the electron beam tunnel is configured with an electron

beam generator, whereby the voltage of energy generated is tunable.

In yet another embodiment, prefilled containers in secondary packaging are

transported or moved about in a fashion as to expose all surfaces of the containers to

emitted beta radiation within the tunnel.

Primary packaging containers for sterile pharmaceutical drug products are often

up to about 30-fold thicker than the secondary packaging material. In one embodiment

the thickness of the wail of the primary packaging material is 20 or more times thicker

than the thickness of the secondary packaging material, thus allowing a resulting dose

absorbed by the contents in the prefilled container to less than 0.1 kGy.

It has been discovered thatit is possible to find a combination of packaging

components, accelerator voltage, irradiation plant design and throughput speedthat

ailow a surface decontamination or surfacesterilization of a prefilled containerin

secondary packaging, while the contents of the container are essentially shielded by the

primary packaging material. Therefore, beta irradiation does not affect sensitive
biomolecules, such as biotech drug solutions, inside the primary packaging materials.

In one embodiment, beta irradiation of the prefilled container may be conducted

at any dosage useful fo provide effective sterilization without degrading the container or

its contents, using any knownbeta irradiation apparatus, such as a low voltage

generator or particle accelerator, with the amount of radiation depending on the

thickness of the secondary packaging

In one embodiment the minimum sterilizing dose (MSD) of beta radiation is that

required to deliver the required SAL for the product. In one embodimentsterilizing

doses are measured with Gray (Gy) or Rad (radiation absorbed dose). In another
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embodiment, absorbed doses are measured by dosimeter, preferably by film

dosimeters, calorimeters or cerium dosimeters.

In another embodiment, the amountof radiation depends on the presence of

secondary packaging and the thickness of the secondary packaging. For a typical

prefilled container, the beta radiation is desirably provided at a dosage of 25 kGy at the

surface of the prefilled container.

In one embodiment, a particle accelerator generates beta-particle acceleration

through a vacuum tube. In one embodiment, acceleration is by means such as magnetic

field, electrostatic charge or by energy transfer from high frequency electromagnetic
waves.

At the conclusion of the terminalsterilization process, the prefilled containerin

secondary packaging leaves the tunnel by the outlet with surfaces decontaminated and

is suitable for use by an end user. Because treatment time for surface decontamination

is as short as one second, surface decontamination of prefilled containers in secondary

packaging offers numerous advantagesoversterilization methods involving gamma

radiation, which are harmful to container contents, require significantly longer exposure

times for decontamination, and require additional shielding along the productionline,

and cause discoloration of packaging components, Moreover,sterilization techniques

involving gammaradiation cause significant bottlenecks in production assembly lines

which are eliminated by surface decontamination using tunable-beta radiation in an e-

beam tunnel. -

In one embodiment, as depicted in Fig. 3, a system 300 — for surface-

decontaminating a prefilled container in secondary packaging — includes an electron-

beam tunnel 302 equipped with one or more tunable-electron beam generators, shown

as voltage generators 304. In another embodiment, the one or more tunable-electron-

beam generators 304 of the systern are configured to variably generate low-energy beta

radiation. Alternatively, electron beams are oscillated, such that the electron beamshit a

larger surface of a prefilled container and increase the exposure surface of the

container.

In yet another embodiment, the one or more generators 304 apply an accelerator

voltage to produce a sufficient amount of beta radiation to decontaminate the surface of

Montgomery, McCracken, Walker & Rhoads, LLP 46BIERFP2-7 BGO
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the prefilled container, wherein the sufficient amount of beta radiation depends on the |
thickness of the secondary package and the thicknessofthe prefilled container. Thus,

beta radiation is allowed to penetrate the secondary package while the thickness of the

prefilled container shields the contents therein from beta radiation.

Reference is made to treatment times that are sufficient to terminally sterilize and

surface decontaminate the prefilled container. In one embodiment, a sufficient treatment

time or the duration of the presence of low-energy beta radiation within the tunnelto

sufficiently decontaminate the container surface is determined by routine validation. For

example, containers that have been subjected to treatment by beta radiation are

compared to controls and can be checked for bacterial contamination using standard

laboratory protocols, such as incubation of suspected contaminated object with bacterial

growth medium and then checking for bacterial growth. By plotting treatment time

against presence of bacterial growth, the treatment time to achieve decontamination,

thus the absence of bacterial growth, can easily be determined. Validation techniques

apply whetherterminal sterilization is carried out by beta radiation as described above

or carried out by exposure to VHP as described above.

Reference is now made to the following examples. These examples are provided

for the purposeofillustration only and should in no way be construed as beinglimited to

these examples but rather should be construed to encompass any and all variations,

which becomeevident as a result of the teaching provided herein.a ~

Example 1

In the following experiment, prefilled syringes were treated with a vaporized-

hydrogen peroxide sterilization treatment in a chamber, either by a single pass through

a VHP sterilization procedure or two passes (shownin the table below as 2 x) through a

VHP sterilization procedure. Syringes containing protein solutions treated by VHP were

compared to control syringes treated with VHPto determineif the integrity of proteins

present in solution was maintained.

A formulation as described in U.S. Patent No. 7,060,269 was tested for protein

degradation following treatment by VHP.

Montgomery, MeCracken, Weiker & Rhoads, LLP 1¢
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Approximately 10 mL of solution wasfiltered through a 0.22 um syringefilter.

(Millex GV filter available from Millipore, Billerica, MA USA.) Filling of 0.5 mL syringes
was performedin a sterile lab for hydrogen peroxide treatment.

Analysis after the treatment with VHP revealed the following protein contents,

5 visualized by HPLC analysis: byproducts and degradation products by HPLC (IEC) and

by-products and degradation products by HPLC (SEC).

Table 1: Protein Stability Following Treatment with VHP

IEC (% main peak) IEC (% basic peak)

9823.01 CSi 98 2 100

9823.02 CSi 98 100

1 x treatment

9823.04 CSi

9823.05 CSi

2 x treatment

9823.07 98

$823.08

10 The results seen were within the requirement; there were no differences between
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the results of the untreated syringes and with hydrogen-peroxide treated syringes.
Analysis can also be carried out at different time points following treatment, such as 1
month, 3 months and six monthsfollowing treatment by VHP, or over the shelf-life of the

product of the prefilled container. Analysis can be carried out to determine continued

15_stability of the protein solution, including tests by HPLC for presence of by-products

using standard HPLC laboratory protocols. Analysis can also be carried out by the

presence of physical changes, such as measuring the concentration of H2Oz2in solution

by a fluorescencetest using an over-the-counter commercially available kit in

conjunction with an apparatus with fluorescence detection.

20 Example 2

The following experiment was carried out to determine the effectiveness of

surface decontamination using beta irradiation. A commercially available e-beam funnel
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for outside decontamination of containers, equipped with KeVAC accelerators from

Linac Technologies (Orsay, France), was used to investigate the penetration depth of

the electron beam in different materials. For example, penetration was measured in a
polyethylene bag with foil thickness of 50 um, an aluminum bagwith foil thickness of 0.1

mm and a glassslide of 1 mm thickness.

To increase sensitivity of the study, multiple passes of the samples through the

tunnel were investigated. Far West 60 Film dosimeters, available from Far West

Technologies (Santa Barbara, CA, USA) were used to record the radiation absorbed.

Table 2: Beta Irradiation Absorption by Packaging Materials:  

Numberof passes

through decontamination Absorbed dose

tunnel Dosimeterin Desimeterin Dosimeter shielded by

Polyethylene bag aluminum bag i mm glassslide

1.3 kGy <LOQ(0.1 kGy)

64 kGy <LOQ(0.1 kGy)

207 kGy 105 kGy <LOQ (0.1 kGy)

 

  
 

The feasibility study showed that already with these not optimized settings of the

electron beam decontamination tunnel a surface sterilization could be obtained (>= 25

kGy) whenthe product was packagedinto plastic bags. Even after 5 times passing

through the electron beam treatment tunnel, the absorbed dose within the packaging

material (behind a 1 mm thick glass wail) was far below the limit of quantitation which

was 1 kGyfor the dosimeters used.

Additionally, the oxidative stress exerted on a 0.5% Polyserbate 20 solution in

prefilled glass syringes (1mL long, ISO) was investigated by measurement of peroxides

according to standard protocols. The total amount of peroxides was measured by the

Ferrous Oxide Oxidation (FOX) test, according to a standard protocol.

Table 3: Peroxide Levels Following Beta Irradiation of Prefilled Containers:

Monigomery, MeCracken, Walker & Rhoads, LLP of
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Number of passes through E-beam tunnel|Peroxide content of 0.5% Polysorbate 20 solutionNerateaseonesin water in mL long glass syringe (ISO) [uMol/mL]
a

epee
5 passes

 
 

  
  
   

   

No significant influence of the electron beam treatment on the peroxide content

of the solution enclosed in glass syringes could be observed. Thus, beta irradiation

proved safe to solutions within prefilled containers.

Additionally, the oxidative stress exerted on protein solution in prefilled giass

vials was investigated by measurement of degradation products according to standard

protocols.

A formulation as described in U.S. Patent No. 7,060,269 wastested for protein

degradation following treatment by electron beam irradiation. Approximately 0.3 mL of

solution wasfiltered through a 0.22 um filter and aseptically filled into pre-sterilized

glass vials, aseptically closed with a sterile rubber stopper and secured with an

aluminum crimp cap.

The containers were passed through the above described e-beam tunnel with

identical settings as for the other experiments mentioned above. Containers were

analyzed after the treatment with electron beam radiation to determine protein contents,
visualized by HPLC analysis for byproducts and degradationproducts by HPLC (IEC),

as performed above in Example 1.

Table 4: Proteinn Stability Following Beta Irradiation of Prefilled Containers |

  
There were no differences between the results of the untreated syringes and with

electron beam sterilized vials, following 1 pass, 3 passes or 5 passes through the e-
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beam sanitization process, as shownin the results at Table 4. Thus, tunable-beta

radiation as described herein proved safe to solutions within prefilled containers.

The described embodiments are to be consideredin ail respects only as

exemplary and not restrictive. The scope of the invention is, therefore, indicated by the

5 subjoined claimsrather than by the foregoing description. All changes which come

within the meaning and range of equivalency of the claims are to be embraced within

their scope.

10
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CLAIMS

We claim:

1. A method for surface decontamination of a prefilled container in secondary

packaging, comprising:

applying vaporized-hydrogen peroxide to the surface of the prefilled

container in secondary packaging;

allowing vaporized-hydrogen peroxide to remain in contact with the

prefilled container surface for a sufficient time to decontaminate the prefilled

container surface; and

causing a post-decontamination measure to occur to reduce the presence

of vaporized-hydrogen peroxide, thereby preventing vaporized-hydrogen

peroxide from diffusing into the prefilled container.

2. The method of Claim 1, wherein the prefilled container is a syringe containing a

drug product otherwise sensitive to sterilization treatment by gamma radiation,

sterilization treatment by exposure to steam, andsterilization treatment by

exposure to vaporizing agents and gases.

3. The method of Claim 1, wherein the prefilled container is a syringe containing a

therapeuticatly effective amount of ranibizumab.

4. The method of Claim 1, wherein sufficient time to decontaminate the surface of

the prefilled container is determined by validation of treatment times and

compared to a contro! standard.

5. The method of Claim 1, wherein the post-decontamination measure includes
applying a vacuum following the duration of treatment with vaporized-hydrogen

peroxide, thereby reversing the direction of diffusion of vaporized-hydrogen

peroxide and preventing intrusion of vaporized-hydrogen peroxide into the

prefilled container.

Mfonigomery, MeCracken, Walker & Rhoads, LLP 94295-772-7500
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. The method of Claim 1, wherein the post-decontamination measure includes

applying ultraviolet rays following the duration of treatment with vaporized-

hydrogen peroxide, thereby inactivating oxidative action of hydrogen peroxide

vapors.

. Amethod for surface decontamination of a prefilled container in secondary

packaging, comprising:

presenting a prefilled container in a secondary package to an electron

beam tunnel equipped with one or more tunable electron beam generators

capable of variably generating low-energy beta radiation, and capable of

oscillating electran beams suchthat a larger surface of the prefilled containeris

exposed to beta radiation during decontamination; and

applying an accelerator voltage of the one or more tunable electron beam

generators to produce a sufficient amount of beta radiation to decontaminate the

surface of the prefilled container, wherein the sufficient amount of beta radiation

dependson the thickness of the secondary package and the thickness of the

prefilled container, such that beta radiation is allowed to penetrate the secondary

package while the thickness of the prefilled container shields the contents therein

from beta radiation.# _

. The methodof claim 7, wherein the thickness of the wall of the primary

packaging material is 20 or more times thicker than the thickness of the

secondary packaging material, thus reducing the dose absorbed by the product

in the container to less than 0.1 kGy.

. The method of Claim 7, wherein the prefilied containeris a vial filled with a

solution or solid otherwise sensitive to sterilization treatment by gammaradiation,

Sterilization treatment by exposure to steam,andsterilization treatment by

exposure to vaporizing agents, gases or peroxide forming substances.
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10. The method of Claim 7, wherein the prefilled containeris a syringefilled with a

solution otherwise sensitive to sterilization treatment by gamma radiation,

sterilization treatment by exposure to steam, andsterilization treatment by

exposure to vaporizing agents and gasesor peroxide forming substances.

41. The method of Claim 7, wherein the prefilled container is a syringe containing a

therapeutically effective amount of ranibizumab.

12. The method of Claim 7, wherein the penetration depth is measured by

dosimetry.

13. The method of Claim 7, wherein sufficient energy to decontaminate a surface of

a prefilled container is that which provides a dose of beta radiation of at least

approximately 25 kGy to the container surface.

14. The method of Claim 7, wherein sufficient energy to decontaminate a surface of

a prefilled containeris that which provides a dose of beta radiation yielding a 10°

Sterility Assurance Level of the outside of the container surface.

15. A system for decontaminating a surface of a prefilled container in secondary

packaging, the system comprising:
a sealed chamber: and

a control unit coupled to the chamber, the control unit configured to

automatically (i) enable a vaporized-hydrogen peroxide to contact the surface of

the prefilled container in the secondary packaging;(ii) allow the vaporized-

hydrogen peroxide to remain in contact with the prefilled-container surface for a

predeterminedtime; and (iii) cause a post-decontamination measure to occur to

reduce the presence of vaporized-hydrogen peroxide in the chamber, thereby

preventing vaporized-hydrogen peroxide from diffusing into the prefilled

container.
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A system for surface-decontaminating a prefilled container in secondary

packaging, the system comprising: an electron-beam tunnel equipped with one or

more tunable-electron beam generators, the tunable-electron-beam generators,

configuredto (i) variably generate low-energy beta radiation, (ii) oscillate the

electron beams suchthat a larger surface of a prefilled container is exposed to

electron beams;and(iii) apply an accelerator voltage to produce a sufficient

amountof beta radiation to decontaminate the surface of the prefilled container,

wherein the sufficient amount of beta radiation depends on the thickness of the

secondary package and the thicknessof the prefilled container, such that beta

radiation is allowed to penetrate the secondary package while the thickness of

the prefilled container shields the contents therein from beta radiation.

A kit for decontaminating the surface of a prefilled container in secondary

packaging in a sealed chamber, the kit comprising: an instruction for using the

sealed chamberto (i) apply a vaporized-hydrogen peroxide to contact the surface

of the prefilled container in the secondary packaging; (ii) allow the vaporized-

hydrogen peroxide to remain in contact with the prefilied-container surface for a

predetermined time within the sealed chamber; and (iii) cause a post-

decontamination measure to occur to reduce the presence of vaporized-

hydrogen peroxide in the chamber, thereby preventing vaporized-hydrogen

peroxide from diffusing into the prefilled container.

A kit for surface-decontaminating a prefilled container in secondary packaging,

the kit comprising: an instruction for(i) variably generating low-energy beta

radiation to contact the surface of the prefilled container; and(ii) produce a

sufficient amount of beta radiation to decontaminate the surface ofthe prefilled

container, wherein the sufficient amount of beta radiation depends on the

thickness of the secondary package andthe thicknessof the prefilled container

such that beta radiation is allowed to penetrate the secondary package while the
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thicknessof the prefilled container shields the contents therein from beta

radiation.
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ABSTRACT

Methods and systems for the terminal sterilization and surface decontamination

of prefilled containers containing sensitive drug products, such as biotech drug products

that are otherwise temperature or radiation sensitive, and thus not suitable for terminal

5_sterilization by classical methods involving steam or gamma rays. The methods and

systems are especiaily suited for prefilled containers in secondary packaging. Methods

include terminal sterilization by exposing prefilled containers in secondary packaging to

tunable-beta radiation and further include terminal sterilization by exposing prefilled

containers to controllable vaporized-hydrogen peroxide, including application of

10. measures to reduce or preventdiffusion of vaporized-hydrogen peroxide into prefilled

containers.

15
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PCT/EP2010/060011

VIIl-2-1 |Declaration: Entitlement to apply for
and be granted a patent

Declaration astothe applicants = |Tn relation to this international
entitlement, as at the internationalfiling
date, to apply for and be granted a application
patent (Rules 4.17(ii) and 51bis.1(a)(ii)),
in a case where the declaration under
Rule 4.17(iv) is not appropriate: Name (LAST, First) is entitled to apply for and be granted

a patent by virtue of the following:

Vill-2-16i an assignment from SIGG, Jiirgen to
Y) NOVARTIS AG, dated 07 May 2010

(07.05.2010)
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herein incorporated by reference.--
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Abstract - 

Methods and systemsfor the terminalsterilization and surface decontamination of

prefilled containers containing sensitive drug products, such as biotech drug products that are

otherwise temperatureor radiation sensitive, and thus not suitable for terminalsterilization by

classical methodsinvolving steam or gammarays. The methods and systems are especially

suited for prefilled containers in secondary packaging. Methodsinclude terminalsterilization by

exposing prefilled containers in secondary packaging to tunable-beta radiation and further
include terminalsterilization by exposingprefilled containers to controllable vaporized-hydrogen

peroxide, including application of measures to reduce or preventdiffusion of vaporized-hydrogen
peroxide into prefilled containers.

Regeneron Exhibit 1252.083
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.084
Regeneron v. Novartis

IPR2021-00816

Amendments to the Claims: 

This listing of claims will replaceall prior versions, andlistings, of claimsin the

application:

Listing of Ciaims:

1. (Amended) A method for surface decontamination of a prefilled container in secondary

packaging, comprising:

applying vaporized-hydrogen peroxide to the surface ofthe prefilled containerin

secondary packaging;

allowing vaporized-hydrogen peroxide to remain in contact with the prefilled
container surface for a sufficient time to decontaminate the prefilled container surface;

and

causing a post-decontamination measure to occur to reduce the presence of

vaporized-hydrogen peroxide, thereby preventing vaporized-hydrogen peroxide from
diffusing into the prefilled container, wherein the prefilled container contains a_drug
product otherwise sensitive to sterilization treatment by gamma_radiation, sterilization

treatment by exposure to steam, and sterilization treatment by exposure to vaporizing

agents.and gases.

(Original) The methodof claim 1, wherein the prefilled containeris a syringe containing a

drug product otherwise sensitive to sterilization treatment by gamma_radiation,

sterilization treatment by exposure to steam, and sterilization treatment by exposure to

vaporizing agents and gases.

(Amended) The method of claim 1-er-elaims-2, wherein the prefilled container is a syringe

containing a therapeutically effective amount of ranibizumab.

(Amended) The method of any—previeus claim 1, wherein sufficient time to

decontaminate the surface of the prefilled container is determined by validation of

treatment times and compared to a contro! standard.

(Amended) The method of any-previous claim 1, wherein the post-decontamination

measure includes applying a vacuum following the duration of treatment with vaporized-

hydrogen peroxide, thereby reversing the direction of diffusion of vaporized-hydrogen

peroxide and preventing intrusion of vaporized-hydrogen peroxide into the prefilled
container.
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6. (Amended) The method of any-ef claime—4-4- 1, wherein the post-decontamination

10.

1 =

measure includes applying ultraviolet rays following the duration of treatment with

vaporized-hydrogen peroxide, thereby inactivating oxidative action of hydrogen peroxide

vapors.

(Amended) The method of apyef claime—t1-4- 1, wherein the post-decontamination

measure includes gas plasma treatment.

(Original) A method for surface decontamination of a prefilled container in secondary

packaging, comprising:

presenting a prefilled container in a secondary package to an electron beam

tunnel equipped with one or more tunable electron beam generators capable of variably

generating low-energy beta radiation, and capable of oscillating electron beams such

that a larger surface of the prefilled container is exposed to beta radiation during

decontamination; and

applying an accelerator voltage of the one or more tunable electron beam

generators to produce a sufficient amountof beta radiation to decontaminate the surface

of the prefilled container, wherein the sufficient amount of beta radiation depends on the

thickness of the secondary package and the thickness of the prefilled container, such

that beta radiation is allowed to penetrate the secondary package while the thickness of

the prefilled container shields the contents therein from beta radiation.

(Original) The method of claim 8, wherein the thickness of the wall of the primary

packaging material is 20 or more times thicker than the thickness of the secondary

packaging material, thus reducing the dose absorbed by the product in the container to

less than 0.1 kGy.

(Amended) The method of claim 8-or-claira-9, wherein the prefilled container is a vial

filled with a solution or solid otherwise sensitive to sterilization treatment by gamma

radiation, sterilization treatment by exposure to steam, and sterilization treatment by

exposure to vaporizing agents, gases or peroxide forming substances.

. (Amended) The method ofany-one-ofclaims-8-16 claim 8, wherein the prefilled container
 

is a syringefilled with a solution otherwise sensitive to sterilization treatment by gamma

radiation, sterilization treatment by exposure to steam, and sterilization treatment by

exposure to vaporizing agents and gases or peroxide forming substances.
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12. (Amended) The method of any-ere—cf-claims—8-H4 claim 8, wherein the prefilled

13.

14,

15.

4 ~

 

containeris a syringe containing a therapeutically effective amountof ranibizumab.

 
(Amended) The method of any-ene-of-elaime-S-t2 claim 8, wherein the penetration

depth is measured by dosimetry.

(Amended) The method ofany-one-ofclaims-8-43 claim 8, wherein sufficient energy to
decontaminate a surface of a prefilled container is that which provides a dose of beta

radiation of at least approximately 25 kGyto the containersurface.

 

(Amended) The method of any-erne-of-claims-8-414 claim 8, wherein sufficient energy to
decontaminate a surface of a prefilled container is that which provides a dose of beta

radiation yielding a 10° Sterility Assurance Levelofthe outside of the container surface.

 

(Amended) A system for decontaminating a surface of a prefilled container in secondary

packaging, the system comprising:

a sealed chamber, and

a control unit coupled to the chamber,the control unit configured to automatically

(i) enable a vaporized-hydrogen peroxide to contact the surface ofthe prefilled container

in the secondary packaging;(ii) allow the vaporized-hydrogen peroxide to remain in

contact with the prefilled-container surface for a predetermined time; and (iii) cause a

post-decontamination measure to ‘occur to reduce the presence of vaporized-hydrogen
peroxide in the chamber, thereby preventing vaporized-hydrogen peroxide from diffusing

into the prefilled container, wherein the prefilled container contains a drug product
otherwise sensitive to sterilization treatment by gamma radiation, sterilization treatment

by exposure to steam, and sterilization treatment by exposure to vaporizing agents and

gases.

. (Original) A system for surface-decontaminating a prefilled container in secondary

packaging, the system comprising: an electron-beam tunnel equipped with one or more

tunable-electron beam generators, the tunable-electron-beam generators, configured to

(i) variably generate low-energy beta radiation, (ii) oscillate the electron beams such that

a larger surface of a prefilled container is exposed to electron beams; and(iii) apply an

accelerator voltage to producea sufficient amount of beta radiation to decontaminate the

surfaceof the prefilled container, wherein the sufficient amount of beta radiation depends

on the thickness of the secondary package and the thickness of the prefilled container,

such that beta radiation is allowed to penetrate the secondary package while the

thickness ofthe prefilled container shields the contents therein from beta radiation.
-6-

Regeneron Exhibit 1252.086
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.087
Regeneron v. Novartis

IPR2021-00816

18. (Original) A kit for decontaminating the surface of a prefilled container in secondary

19.

20.

21.—_e

packaging in a sealed chamber,the kit comprising: an instruction for using the sealed

chamberto (i) apply a vaporized-hydrogen peroxide to contact the surfaceof the prefilled

container in the secondary packaging; (ii) allow the vaporized-hydrogen peroxide to

remain in contact with the prefilled-container surface for a predetermined time within the

sealed chamber; and(iii) cause a post-decontamination measure to occur to reduce the

presence of vaporized-hydrogen peroxide in the chamber, thereby preventing vaporized-

hydrogen peroxide from diffusing into the prefilled container.

(Original) A kit for surface-decontaminating a prefilled container in secondary packaging,

the kit comprising: an instruction for(i) variably generating low-energy beta radiation to
contact the surface of the prefilled container; and(ii) produce a sufficient amountof beta

radiation to decontaminate the surface of the prefilled container, wherein the sufficient

amount of beta radiation depends on the thickness of the secondary package and the

thickness of the prefilled container such that beta radiation is allowed to penetrate the

secondary package while the thickness of the prefilled container shields the contents

therein from beta radiation.

(Amended) A system according to claim 16 ora-kit-accordingto-claim 48, wherein post-
decontamination measure includes gas plasma treatment.

(New) A kit according to claim 19, wherein post-decontamination measure includes gas

plasma treatment.

22. (New) The method of claim 1, wherein the drug productis a protein solution.
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Surface Decontamination of Prefilled Containers

in Secondary Packaging

FIELD OF THE INVENTION

This invention relates to a method and system for terminal sterilization of the

outer surface and/or surface decontamination of prefilled containers in secondary

packaging, wherein the prefilled container contains a pharmaceutical or biclogical drug

product.

BACKGROUND

Prefilled containers are a type of medical device thatarefilled by the

manufacturerat the time of assembly and provided to the end user, generally a health-

care provider or a patient requiring treatment, in a sterile condition.

Prefilled containers offer several advantages over traditional packaging of

therapeutics, including ease of use, reduced risk of contamination, elimination of dosing

errors, increased drug supply and reduced waste. Of the various typesof prefilled

containers, prefilled syringes are the most common and best suited for parenteral

administration of therapeutic products.

Various methods ofsterilization of medical devices are known, but notall

methods work with syringes, especially syringes prefilled with a drug or protein solution.

Steam sterilization is commonly employed forsterilizing medical devices, which

typically involves heating the device in a steam autoclave. The heat and pressure

generated in the autoclave, however, can have an adverse effect on the device and,

more importantly, on the integrity of the drug productfilled into the device. Steam

sterilization may compromise the aesthetics of the product due to packaging

degradation from high temperature steam treatment. Moreover, the high temperatures

of the process (e.g. 120° C — 132° C) precludeits use with heat sensitive materials,

such as biotech drug products, specifically protein or other biological solutions.

Radiation exposure is also commonly employedfor sterilizing medical devices,

in which the product is subjected to ionizing radiation, such as gammairradiation.

Radiation exposure results in harmful damageto sensitive solutions, specifically

causing destruction to sensitive biologicals such as proteins, as well as generation of

massive amounts of peroxides in aqueous solutions that in a. secondary reaction further

Montgomery, MeCracken, Walker & Rhoads, LLP 4276-772-1800
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may damagethe active ingredient. Further, sterilizing doses of gamma rays cause a

brown discoloration of glass parts of the device, and is prone to damage elastomeric

materials like plunger stoppers. This destruction of the elastomers leads top increased

stickiness of the components thus impairing the functionality of the system. Thus

radiation is not an appropriate meansforsterilizing prefilled containers, such as

syringes, containing a biotech drug product.

Cold sterilization is a term collectively used for sterilization methods carried out at

temperatures substantially below the steam process; attempts have been made to use

ethylene oxide and hydrogen peroxide vapors as sterilants for this treatment.

Treatment with sterilizing gasses, however, bears the risk of insufficient removal of the

oxidizing gas. Diffusion of gas into the product container affects the stability of the drug

product through chemical modification by gas vapors, such as alkylation and oxidation.

Prefilled syringes, althoughfilled under aseptic conditions, are not packed into

their secondary packaging in an aseptic environment and are thereforelikely to be

microbiologically contaminated at their outside. Terminal sterilization of prefilled

containers in secondary packaging is one way to provide the device to an end userwith

a low bio-burden and low risk of contaminants, for safe application of the product by the

end user. Moreoverthere is a strong market need for terminally antimicrobially-treated

medical devices, such as prefilied syringes used for intravitreal injections.

Due to the sensitive nature of certain drug products, such as proteins,it is not

possible to perform terminalsterilization and surface decontamination of containers
filled with such products using current methods,iike steam,irradiation or cold

sterilization. Specificaily, high temperatures are known to denature proteins and

gamma radiation has been shown to chemically modify biological solutions. Radiation

techniques, such assterilization using gamma orbeta radiation causes discoloring of

packaging material and effects the long term stability of therapeutic agents such as

protein or peptide solutions. As discussed above, oxidizing gases, while efficient for

killing bacterial contamination, also harm biological moleculesin sensitive therapeutic
solutions.

As protein and biological molecules will be more and more developed for

therapeutic use, the need for a terminal surface sterilization and surface

Montgomery, MeCracken, Walker & Rhoads, LLP a
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decontamination methodthat is not harmful to the drug product will continually increase

in the nearfuture. Moreover, as regulatory agencies may require higherlevels of sterility

assurance, pharmaceutical and biotech companies will seek alternative procedures to

approach or meet mandated-microbiological purity levels, without compromising the

safety and efficacy of pharmaceutical preparations.

SUMMARY

Described herein is a terminalsterilization and surface decontamination

treatmentof prefilled containers, specifically for sterilization of prefilled containers

containing sensitive solutions, such as a drug product or biological therapeutic, within

secondary packaging. In one embodiment, terminal sterilization is achieved by treating

prefilled containers within secondary packaging with controllable vaporized-hydrogen

peroxide (VHP). The principle is the formation a vapor of hydrogen peroxidein

containment and a subsequent removalor inactivation of vapors in a controlled manner.
Prior to removalor inactivation, VHP condenses on all surfaces, creating a microbicidal

film that decontaminates the container surface.

it has been discovered that by varying the parameters of the antimicrobial

treatment, for example — temperature, humidity, treatment duration, pressure, etc.,

conditions are generated that prevent the leaching of VHP into the syringes. As an

example, the application of a vacuum at the end of the treatment will inverse the

diffusion direction and reduce,if not stop, leaching of hydrogen peroxide through the
rubbers. Prevention or reduction of leaching of detrimental concentrations of hydrogen

peroxide into the protein solution in the syringe, either by removal of vapors or

inactivation of vapors, ensures that the long-term stability of the protein is not

compromised.

Further described herein is terminal sanitization or sterilization and surface

decontamination of prefilled containers within secondary packaging by tunable electron

beam (low-energy beta-ray) irradiation technologies as an alternative to aseptic

inspection and aseptic secondary packaging operations.

in one embodiment, the use of low penetration depth radiation from a low-energy

electron beam generator for a new application to sterilize the surface of secondary

Montgomery, MeCracken, Walker & Rhoads, LLP a
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packaged drug product containers avoids aseptic packaging. In another embodiment,

the penetration depth of electron beam radiation is tunable by adjustment of the

accelerator voltage of the irradiation generator.

Generaliy, the concepts presented herein are applicable to all drug products

having requirements or desirability for absence of viable organisms of the drug product

container surface. The method and system described herein decontaminate or, more

preferably render sterile an outside surface of primary packaged drug products within a

secondary pack, thereby improving safety of products forcritical administration (e.g. use

in a surgical suite or for intravitreal injections).

The foregoing summary provides an exemplary overview of some aspects of the

invention. It is not intended to be extensive, or absolutely require any key/critical

elements of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
The detailed description is explained with reference to the accompanyingfigures.

In the figures, the left-most digit(s) of a reference numberidentifies the figure in which

the reference numberfirst appears.

Fig. 1 shows an exemplary prefilled container in secondary packaging thatis

decontaminated on surfaces according to the methods detailed herein.

Fig. 2 illustrates a block diagram of an exemplary system for surface

decontamination ofprefilled containers using vaporized-hydrogen peroxide.
Fig. 3 illustrates a block diagram of an exemplary system for surface

decontamination of prefilled containers using tunable-beta radiation.

DETAILED DESCRIPTION

The method and system described herein are for the sterilization and surface

decontamination of prefilled containers containing sensitive solutions, such as drug

products that are otherwise temperature or radiation sensitive or are sensitive to traces

of oxidizing substances, and thus not suitable for terminalsterilization by classical

methodsinvolving steam, gammaor beta rays orsterilization with oxidizing gases or

liquids. The method and system described herein are especially suited for prefilled

Montgomery, McCracken, Walker & Rhoads, LLF 4
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containers that have beenfilled under aseptic conditions and been subject to additional!

processing, such as product labeling and subsequent secondary packaging. Methods

include terminalsterilization and surface decontamination by exposing prefilled

containers in secondary packaging to tunable-beta radiation and further include terminal

sterilization and surface decontamination by exposing prefilled containers to controllable

vaporized-hydrogen peroxide, including measures to reduce or prevent the diffusion of

vaporized-hydrogen peroxide into prefilled containers.

Definitions

In describing and claiming the terminalsterilization and surface decontamination

method, the following terminology will be used in accordance with the definitions set

forth below.

“Aseptic” conditions refer to conditions free of bacterial or microbial

contamination.

“Administration” refers to the method of administering treatment to a subject or

patient in need thereof, such as parenteral administration, intravenous administration

and intravitreal administration.

“Beta irradiation” refers to sterilization methods using beta rays.

“Cold sterilization” refers to sterilization techniques employing chemical agents,

gases,orirradiation. A requirement of cold sterilization is that the technique is carried

out at temperatures below those used for steam sterilization, such as autoclavation.

“Container”, as used herein, is meantto includevials, syringes, bags, bottles, or
other means useful for storage of medical treatments, such as drug products, whetherin

solid or liquid form, and other biological agents, such as peptides, proteins or

recombinant biologicals, whetherin solid or liquid form. Containers may be reusable or

disposable, and may have a medical, veterinary or non-medical purpose. “Prefilied

container’, refers to a container, such as a syringe,thatis filled with a solution at the

timeof assembly and packaging andis deliverable for use to an end user, such as a

health care professional or a patient needing treatment.

Instructional Material

An “instruction” or "instructional material" includes a publication, a recording, a

diagram, or any other medium of expression which can be used to communicate the
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usefulness of the method or system of the invention for its designated use. The

instruction or instruction material may be presented together as part of the system or

provided separately, or independently of the process, to an end user.

“Isolation”, as used herein refers to practices in pharmaceutical production, filling

and packaging, wherein a clean, or sterife environment, is separated from a non-sterile

environmentto limit or prevent the introduction or spread or contamination of infectious

agents, such as microorganisms.

“Medical device”, as used herein, refers to a device used for administering

medical treatment and whose production or sale must, in part, comply with

requirements, such as safety requirements, set forth by a government agency, such as

the Food and Drug Administration.

“Solution” as used herein refers to the contents of a containerlike a vial or a

prefilled syringe and includes solutions of biological therapeutics and drug products,

protein products, peptide products, biological products, imaging solutions and aqueous

solutions. Ideally, solutions are those that are temperature, oxidation or radiation

sensitive due to the molecular make-up of the solution.

“Secondary packaging” refers to packaging enclosing the prefilled container,

such as plastic wrapping, foil wrapping, paper wrapping or other suitable wrapping, such

as blister packs.

“Terminal-antimicrobial-surface treatment” refers to sanitization or sterilization of

an assembled container, such as a syringefilled with a solution that is in turn encased
in secondary packaging. Terminal-antimicrebial treatment, or sterilization, allows a

secondarily packagedprefilled container to be provided in sterile outside condition at its

point of use.

“Vaporized-hydrogen peroxide” refers to hydrogen peroxide in vapor form

capable of creating a microbicidalfilm on a surface, such as the surface of a container

or packaging material.

The terms “sterilization”, “decontamination”, “sanitizatian’, “antimicrobial

treatment” are used interchangeably herein.

“Sterility” as used herein is meant to refer fo complete absence of microbial life

as defined by a probability of nonsterility or a sterility assurance level (SAL). The SAL
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for a given product is based on regulatory requirements. For example, SAis for health

care products are defined to be at least 10°, i.e. a chance of less than 1:1 million of a

non-sterile product for aseptically and terminally processed products, respectively.

Reference herein to “one embodiment” or “an embodiment” meansthat a

particular feature, structure, operation or characteristic described in connection with the

embodimentis included in at least one embodimentof the invention. Thus, the

appearancesof such phrases or formulations herein are not necessarily referring to the

same embociment. Furthermore, various particular features, structures, operations or

characteristics may be combined in any suitable mannerin one or more embodiments.

Terminal sterilization and surface decontamination ofprefilled containers

Terminalsterilization is the process of sterilizing and/or decontaminating a final

packaged product. In contrast, an aseptic packaging process requires individual product

componentsto be sterilized separately and the final package assembled in a sterile

environment. Terminal sterilization of a product provides greater assurance of sterility

than an aseptic process. Terminalsterilization is also desired and provides a market

advantage in someinstancesfor the use of certain medical devices, such as the use of

secondarily packagedprefilled syringes for intravitreal administration.

Described herein are terminal-sterilization methods suitable for prefilled

containers containing sensitive products, such as biotech (biological) drug solutions,

which can otherwise be compromised whenusing classical terminal sterilization

processes, such assteam, gammairradiation or cold sterilization processes currently
used in pharmaceutical production and assembly lines. While reference is given to drug

products, such as heator radiation-sensitive drug solutions containing biologicals such

as peptides orproteins,it will be understood by those skilled in the art that any suitable

drug product that is considered a therapeutic agent, whetherin solution or solid form,

can be housed — or contained — in a prefilled container. Thus, the prefilled container

itself is not drug specific.

It has now been discovered that treatment of prefilled containers in secondary

packaging by an application of vaporized-hydrogen peroxide, in which vapors are

controllable by certain post-treatment measures, and exposure to tunable-beta

radiation, in which the cepth of penetration of beta rays into secondary packaging are
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controllable, are ideal for surface decontamination ofprefilled containers, yet not

harmful to the stability or integrity of the contents of the prefilled container.

The methods and embodiments described herein are suitable for use in

pharmaceutical production and packaging in isolation or outside of isolation.

Furthermore, the methods described herein are adaptable to different container formats

or types, with minimal incremental costs to production plant design. A system is also

provided which allows for surface decontamination of prefilled containers in secondary

packaging, as well as a kit comprising instructional material for practicing the method

and system described herein.

Referring to Fig. 1, a prefilled container 100 previously filled under aseptic

conditions is decontaminated on surfaces 102 following encasement or packaging in a

secondary package 104 by vaporized-hydrogen peroxide or tunabie-beta radiation as

described herein. Fig. 1 shows ane exemplary prefilled container, however, it will be

understood by those skilled in the art that various containers, other than a syringe, are

also suitable. Moreover, while the exemplary container shown at Fig. 1 is a syringe ina

closed and assembled position, it should be understood that other variants are

envisioned. For exampie,a prefilled container not sealed by a stopper, plungeror other

sealing mechanism can be surface decontaminated on interior portions of the container.

In one embodiment, the prefilied container is a syringe. Other suitable prefilled

containers include vials, bottles, bags and other medical devices capabie of containing

a sterile solution ora solution requiring sterilization.
In one embodiment, the syringeisfilled with a drug product, such as in the form

of tiquid, solution, powderorsolid. In another embodiment the drug productis a solution

such as a drug sofution or protein solution that is otherwise sensitive to exposure to high

temperatures, such as those used in steam sterilization, and ionizing energy, such as

gamma cr beta rays and oxidizing gasses. In yet another embodimentthe drug product
is one that has been lyophilized, in other words a solid, and requires constitution in

liquid or solution prior to use.

In another embodiment, a solution is any drug product having requirements cr

desirability for sterility of the drug product container surface. In one particular

Montgomery, MicCracken, Walker & Rhoads, LLP 8
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embodiment, the drug product is a protein solution, such as ranibizumab (e.g. 6mg/ml or

10 mg/ml} solution for intravitreal injection.

In one embodiment, the containeris filled with solution under aseptic conditions,

whether by an automated or manual process. Thus, the contents of the container are

5 sterile and unaffected by surface decontamination methods as described herein. The

term “filled” is meant to refer to the placement of contents, such as solution, into the

container in an appropriate amount, Such as an appropriate volume or appropriate

concentration. The appropriate arnount, volume or concentration will vary depending on

the nature of the contents and their intended use.

10 In one embodiment, the container is considered a primary packaging for the

solution contained within. In another embodiment, the prefilled container is packaged

within a secondary package or packaging encasingthe prefilled container. Suitable

secondary packaging includes wrappings, such as paper, plastic or foil, and blister

. packs impermeable for microbes. |
15 In one embodimentthe prefilled container in secondary packaging undergoes

decontamination, such that the contents of the secondary packaging, specifically the

surfacesof the prefilled container, are decontaminated and terminally sterilized. Thus,

prefilled container surfaces enclosed in a secondary packaging decontaminated by the

methods described herein can be presented to, and opened within, a critical or sterile

20° environment, such as a surgicalsuite.

In one embodiment, terminalsterilization and surface decontamination of prefilled
containers within secondary packaging is carried out by treating surfaces of the prefilled

container within secondary packaging with vaporized-hydrogen peroxide and applying

post-ireatment measures, within a decontamination chamber. A suitable

25 decontamination chamberis any chamber, such as an autoclave, that has the means

for reversibly sealing a closed environment and equipped with means of manipulating

pressure, temperature, infiow and outflow of air within the chamber. Additional elements

of a suitable chamberinclude the means for accommodating treatment by vaporized-

hydrogen peroxide and post-treatment measures to reduce or prevent vaporized-

30=hydrogen peroxide from entering into prefilled containers.
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In another embodiment, the chamberis configured to accommedate the quantity

of containers requiring terminalsterilization. Thus, in large-scale production and

assembly lines, the chamber can be configured to accommodate a large quantity of

containers, accordingly.

Treatment with vaporized-hydrogen peroxide is brought about by the application

or release of hydrogen-peroxide-vapors within the decontaminaticn chamber. In one

embodiment, vapors of hydrogen peroxide are controllable, in other words, certain post-

treatment measures are applied to manipulate or control the action of vaporized-

hydrogen peroxide. In one embodiment, post-treatment measures are applied that direct

— or reverse — the direction of vapordiffusion, such that vapors are prevented from

entering into the prefilled container.

in one embodiment, post-treatment measures include reducing or eliminating gas

radicals formed by action of vaporized-hydrogen peroxide. in yet another embodiment,

post-treatment measures inciude inactivating vaporized-hydrogen peroxide action, such

as oxidative action.

In another embodiment, terminal sterilization and surface decontamination of

prefilled containers within secondary packaging is achieved by application of tunable

beta ray irradiation. In one embodiment, the surface of a prefilled container in secondary

packaging is decontaminated by an adjustmentof accelerator voltage of an irradiation
generator to provide beta radiation of a sufficient dose to penetrate secondary

packaging without penetrating primary packaging.
In another embodiment, the accelerator voltage required to deliver the

appropriate amountof beta radiation to decontaminate the surface ofprefilled

containers depends on the thickness of secondary packaging materials. For example,in

one embodiment, suitable packaging materials are less than or equal to 0.05 mm

thickness.

in another embodiment a combination of secondary and primary packaging

components, accelerator voltage, irradiation plant design and throughput speed allow

surface deccntamination of a prefilled container in secondary packaging, while almost

completely shielding contents of the prefilled container by primary packaging materials.
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In one embodiment, a suitable primary packaging is a syringe capable of

shielding irradiation sensitive solution contained within. Shielding can be provided by

thickness of the containeror the material components of the container. Shielding

effectiveness can be determined by adjustment of the accelerator voltage and thus the

depth of penetration of the beta rays emitted onto the prefilled container. Furthermore,

shielding is determined by measuring the absorbed dosage, such as with a dosimeter.

It is understood by thosein the art that a prefilled container is assembled under

aseptic conditions, such that the contents of the container are sterile. While contents of

the container are sterile, the surface of the container is susceptible to contamination

during further packaging and product labeling using standard pharmaceutical packaging

protocols. For surface decontamination ofprefilled containers, the sterilization methods

herein are adaptable to standard production and packaging of pharmaceutical products

in isolation or outside of isolation.

In one embodiment, a prefilled container previously filled under aseptic

conditions and labeled and packaged into secondary packaging by a manualor

automated process is presented to an electron beam tunnelfor terminal sterilization and

surface decontamination of the final packaged preduct. In one embodiment, the prefilled

container in secondary packaging is introduced, either by a manual process or

automated process, or a combination of the two, into the electron beam tunnel via an

inlet and transported for all or a portion of time through the e-beam tunnel to an outlet

as the surfaces of prefilled containers in secondary packaging are exposed to low-
energy beta radiation. In another embodiment, prefilled containers in secondary

packaging remain stationary for all or a portion of time as the surfaces of prefilled

containers in secondary packaging are exposed to low-energy beta radiation. In

another embodiment, the electron beamsare oscillated, e.g. by application of magnetic

fields, such that the whole surface of the object is scanned by the electron beam. In

another embodiment, the object is passed below the scanning electron beams by

means of a transport mechanism like a moving conveyor. In another embodiment,the

chamberfor electron beam treatment is open, but shielded to the environment by a

tortuous path of the objects into and out of the chamber.

Terminal Sterilization of Prefilled Container by Vaporized-nydrogen peroxide (VHP)
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In one embodiment, terminal sterilization of prefilled containers in secondary

packaging is carried out by antimicrobial treatment in a chamber with vaporized-

hydrogen peroxide, also referred to as “cold sterilization’.

The various steps, or operations, involved in the sterilization and surface

decontamination process can be performed automatically under the administration of a

system manager, such as a microprocessor. Alternatively, operations can be performed

separately in manual operations. Furthermore, operations can be performed in a

combination of automated and manual processes.

in one embodimentprefilled containers are enclosed in secondary packaging

following filling of containers under aseptic conditions. In another embodiment, prefilled

containers are labeled with any product information, such as product name; indications;

use instructions, etc., prior to encasementofprefilled containers in secondary

packaging.

In one embodiment, prefilled containers in secondary packaging are presented

either manually or automatically to, and secured within, a decontamination chamber.

A suitable decontamination chamberis any chamber, such as an autoclave,

equipped with means for reversibly sealing a closed environment, and equipped with

means of manipulating pressure, temperature, inflow and outflow of air within the

chamber. Additional elements of a suitable chamber include means for accommeadating

treatment by VHP and post-treatment measures to reduce or prevent VHP from entering

into prefilled containers.
In one embodiment, hydrogen peroxide vaporis introduced into the chamber,

either generated within or released within the chamberfor a sufficient time to

decontaminate —ortreat — the surface ofprefilled containers in secondary packaging.

in another embodiment, application of vaporized-hydrogen peroxideis carried out at

temperatures below those used for steam sterilization.

Hydrogen peroxidein liquid form has long been recognized as a disinfectant.

Koubek U.S. Patent No. 4,512,951 describes a method of sterilization with liquid

hydrogen peroxide which includes vaporizing an aqueous solution of hydrogen peroxide
and passing the resulting hydrogen peroxide-water vapor mixture into an evacuated

sterilization chamber where, upon contact with items to be sterilized, the vapor
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condensesto form a layer of liquid hydrogen peroxide on the items. The items to be

sterilized are maintained at a temperature below the dew point of the hydrogen

peroxide-water mixture to assure condensation, but the overall chamber temperature

must be high enough to prevent condensation of the incoming vapor before it reaches

the items. Following a suitable time for sterilization, the condensate is revaporized by

passing filtered, preferably heated air over the surface of the items. Sterilization with

gaseous hydrogen peroxide is described by Moore et al. U.S. Patent No. 4,169,123 and

Forstrom et al. U.S. Patent No. 4,169,124. The methods described in those two patents

involve surrounding an article to be sterilized with vapor phase hydrogen peroxide and

maintaining contact between the article and the sterilant at temperatures below 80°C

until sterility is achieved. The lowest temperature disclosed in either the Moore or

Forstrom patents is 20°C.

It has been determined that with sensitive solutions, such as protein solutions,

leaching of vaporized-hydrogen peroxide into the prefilled container is detrimental to the

molecular integrity of the solutions because hydrogen peroxide vapors that enter the

container cause chemical modifications of the solution, such as oxidation.

It has now been discovered that applying post-treatment, or post-application,

measures reduces or prevents the adverse effects of VHP on sensitive solutions and

preserve the integrity, and thereby therapeutic efficacy, of otherwise sensitive solutions

in prefilled containers. Post-application measures are ideally those measures that

deactivate the oxidizingaction of hydrogen peroxide, whether by removing vaporized-
hydrogen peroxide or rendering hydrogen peroxide vapors into an inactive state.

in one embodiment, leaching of VHP into a prefilled container is prevented by

application of a vacuum at the end of the antimicrobial treatment in the chamberto

inverse the diffusion direction of hydrogen peroxide vapors. By reversing the direction of

vaporflow, hydrogen peroxide vapors are prevented from entering the prefilled

container, thereby maintaining the integrity of the sensitive solution within the container

while the surface of the container is decontaminated.

In yet another embodiment, hydrogen peroxide vapors are inactivated, such that

they are incapable of chemically modifying the solution contained in a prefilled

container. In another embodiment, post-treatment measures include neutralizing the
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oxidative ability of hydrogen peroxide vapors. In yet another embodiment, hydrogen

peroxide vapors are inactivated by application of ultraviolet rays to the container after a

sufficient exposure time of prefilled container to VHP following treatment. Other suitable

inactivating agents, such as chemical agents, can be applied post-treatment to

inactivate VHP following a sufficient exposure time of the surfaces of prefilled containers

to VHP.

At the conclusion of the terminal sterilization process, the prefilled containerin

secondary packaging may be removed from the chamber, andis suitable for use by an

end user.

In one embodiment, the sterilization process may be performed by an automated

system. For example, referring to FIG. 2, illustrated is a block diagram of a system 200

for decontaminating a surface of a prefilled container in secondary packaging. System

200 includes a sealed chamber 202 and a control unit 204 coupled, directly or indirectly,

to the chamber202.

In one embodiment, the sealed chamber 202 may be any suitabie

decontamination chamber. For instance, the chamber 202 mayinclude an autoclave,

with the ability to reversibly seal a closed environment. The chamber 202 may also be

equipped with mechanisms to manipulate pressure, temperature, and inflow and outflow

of air within the chamber202.

Control unit 204 provides instructions, in the form of signals, to chamber 202 to

perform operationsassociated with sterilizing a prefilled container 100 (such as shown
in Fig. 1) in a prescribed-automatic manner. Control unit 204 may transmit signals to

chamber 202 to direct chamber 202 (or related parts) to physically enable a vaporized-

hydrogen peroxide to come into contact the surface of the prefilled container in the

secondary packaging.

For example, in one embodiment, the contro! unit 204 may transmit a signal to a

valve (not shown) associated with a reservoir for passing vaporized-hydrogen peroxide

into the chamber. The control unit 204 measures a preset duration-of-time the

vaporized-hydrogen peroxideis to remain in contact with the prefilled-container surface.

Upon expiration of the preset duration-of-time, the control unit 204 transmits a signal to

chamber 202 (or a related device} to cause a posi-decontamination measure to occur ta
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reduce the presence of vaporized-hydrogen peroxide in the chamber, thereby

preventing vaporized-hydrogen peroxide from diffusing into the prefilled container

undergoing surface decontamination.

For example, following surface decontamination, the control unit 204 may

transmit a signal to a vacuum (not shown) to reverse the flow of hydrogen-peroxide

vapors out of the chamber 202 to remove these vapors from the chamber. Other

suitable control mechanismsfor controlling hydrogen-peroxide vapors include

mechanismsfor introducing neutralizing or inactivating agents, such as chemical

agents, into the chamber 202, which upon contact with hydrogen-peroxide vapors

renderthe vapors inactive, and thus harmlessto the interior solution of a prefilled

container.

Reference is made to treatment times that are sufficient to terminally sterilize the

prefilled container. In one embodiment, a sufficient treatment time or the duration of the

presence of vaporized-hydrogen peroxide within the chamberto sufficiently

decontaminate the container surface is determined by routine validation. For example,

containers that have been subjected to treatment by vaporized-hydrogen peroxide are

compared to controls and can be checkedfor bacterial contamination using standard

laboratory protocols, such as incubation of suspected contaminated object with bacterial

growth medium and then checking for bacterial growth, generally performed by the use

of bioindicators. By plotting treatment time against presence of bacterial growth, the

treatment time to achieve decontamination, thus the absence of bacterial growth, can
easily be determined. Validation techniques apply whether terminalsterilization is

carried out by vaporized-hydrogen peroxide as described aboveor carried out by
exposure to beta radiation as described below.

In one embodiment, the controi unit 204 is automated, and operates in

accordance with code executing on a processor. The implementation of a control unit

will be well within the scope of someone skilled in the art. For instance, the control unit

may be any personal computer, microprocessor, or other suitable devices, capable of

executing code that is programmed to transmit signals to devices associated with

physically carrying out the sterilization process.
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It will be appreciated that the various steps, or operations, involved in the

sterilization and surface decontamination process can be performed automatically under

the administration of a control unit as described above. Alternatively, operations can be

performed separately in manual operations. Furthermore, operations can be performed

in a combination of automated and manual processes.

Terminal Sterilization of Prefilled Containers by Tunable-Beta Irradiation

In one embodiment, terminal sterilization of prefilled containers in secondary

packagingis carried out by a decontamination treatment in a chamber equipped with

one or more electron beam generators that are tunable to generate an appropriate dose

of beta radiation onto the surfaces of the prefilled containers.

The various steps, or operations, involved in the sterilization and surface

decontamination process can be performed automatically under the administration of a

system manager, such as a microprocessor. Alternatively, operations can be performed

separately in manual operations. Furthermore, operations can be performedin a

combination of automated and manual processes.

In one embodimentprefilled containers are enclosed in secondary packaging

followingfilling of containers under aseptic conditions. In another embodiment, prefilled

containers are labeled with any product information, such as product name, indications;

use instructions, etc, prior to encasementof prefilled containers in secondary

packaging.

In one embodiment, prefilled containers in secondary packaging are presented
either manually or automatically to a decontamination chamberwith an inlet side and an

outlet side. In another embodiment the decontamination chamberis an electron beam

tunnel. In yet another embodiment, prefilled containers are mechanically moved

through the tunnel from the inlet side to the outlet side on a movable mechanism, such

as a conveyor. Thus,prefilled containers move throughthe chamberas the surfaces of
prefilled containers are exposed to beta irradiation.

In another embodiment, the electron beams are oscillated, e.g. by application of

magnetic fields, such that the whole surface of the object is scanned by the electron

beam. In another embodiment, the object is passed below the scanning electron beams

by means of a transport mechanism like a moving conveyor.

Monigomery, McCracken, Walker & Rhoads, LLP 16eteF72-1500

Regeneron Exhibit 1252.106
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.107
Regeneron v. Novartis

IPR2021-00816

10

15

20°

25

30

 

Attorney Docket No. 62106.00039

In one embodiment, the surfaces of prefilled containers in secondary packaging

are decontaminated during an exposure time of low penetration beta radiation of less

than one second, ideally in less than one-half second. Thus, treatment times with

tunable-beta radiation as described herein are significantly less than decontamination

using gammarays, which require surface treatment times of several hours or longer for

sufficient decontamination andsterilization.

in another embodiment, the electron beam tunnel is configured with an electron

beam generator, whereby the voltage of energy generated is tunable.

In yet another embodiment, prefilled containers in secondary packaging are

transported or moved about in a fashion as to expose all surfaces of the containers to

emitted beta radiation within the tunnel.

Primary packaging containers for sterile pharmaceutical drug products are often

up to about 30-fold thicker than the secondary packaging material. In one embodiment

the thickness of the wail of the primary packaging material is 20 or more times thicker

than the thickness of the secondary packaging material, thus allowing a resulting dose

absorbed by the contents in the prefilled container to less than 0.1 kGy.

It has been discovered thatit is possible to find a combination of packaging

components, accelerator voltage, irradiation plant design and throughput speedthat

ailow a surface decontamination or surfacesterilization of a prefilled containerin

secondary packaging, while the contents of the container are essentially shielded by the

primary packaging material. Therefore, beta irradiation does not affect sensitive
biomolecules, such as biotech drug solutions, inside the primary packaging materials.

In one embodiment, beta irradiation of the prefilled container may be conducted

at any dosage useful fo provide effective sterilization without degrading the container or

its contents, using any knownbeta irradiation apparatus, such as a low voltage

generator or particle accelerator, with the amount of radiation depending on the

thickness of the secondary packaging

In one embodiment the minimum sterilizing dose (MSD) of beta radiation is that

required to deliver the required SAL for the product. In one embodimentsterilizing

doses are measured with Gray (Gy) or Rad (radiation absorbed dose). In another
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embodiment, absorbed doses are measured by dosimeter, preferably by film

dosimeters, calorimeters or cerium dosimeters.

In another embodiment, the amountof radiation depends on the presence of

secondary packaging and the thickness of the secondary packaging. For a typical

prefilled container, the beta radiation is desirably provided at a dosage of 25 kGy at the

surface of the prefilled container.

In one embodiment, a particle accelerator generates beta-particle acceleration

through a vacuum tube. In one embodiment, acceleration is by means such as magnetic

field, electrostatic charge or by energy transfer from high frequency electromagnetic
waves.

At the conclusion of the terminalsterilization process, the prefilled containerin

secondary packaging leaves the tunnel by the outlet with surfaces decontaminated and

is suitable for use by an end user. Because treatment time for surface decontamination

is as short as one second, surface decontamination of prefilled containers in secondary

packaging offers numerous advantagesoversterilization methods involving gamma

radiation, which are harmful to container contents, require significantly longer exposure

times for decontamination, and require additional shielding along the productionline,

and cause discoloration of packaging components, Moreover,sterilization techniques

involving gammaradiation cause significant bottlenecks in production assembly lines

which are eliminated by surface decontamination using tunable-beta radiation in an e-

beam tunnel. -

In one embodiment, as depicted in Fig. 3, a system 300 — for surface-

decontaminating a prefilled container in secondary packaging — includes an electron-

beam tunnel 302 equipped with one or more tunable-electron beam generators, shown

as voltage generators 304. In another embodiment, the one or more tunable-electron-

beam generators 304 of the systern are configured to variably generate low-energy beta

radiation. Alternatively, electron beams are oscillated, such that the electron beamshit a

larger surface of a prefilled container and increase the exposure surface of the

container.

In yet another embodiment, the one or more generators 304 apply an accelerator

voltage to produce a sufficient amount of beta radiation to decontaminate the surface of

Montgomery, McCracken, Walker & Rhoads, LLP 46BIERFP2-7 BGO
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the prefilled container, wherein the sufficient amount of beta radiation depends on the |
thickness of the secondary package and the thicknessofthe prefilled container. Thus,

beta radiation is allowed to penetrate the secondary package while the thickness of the

prefilled container shields the contents therein from beta radiation.

Reference is made to treatment times that are sufficient to terminally sterilize and

surface decontaminate the prefilled container. In one embodiment, a sufficient treatment

time or the duration of the presence of low-energy beta radiation within the tunnelto

sufficiently decontaminate the container surface is determined by routine validation. For

example, containers that have been subjected to treatment by beta radiation are

compared to controls and can be checked for bacterial contamination using standard

laboratory protocols, such as incubation of suspected contaminated object with bacterial

growth medium and then checking for bacterial growth. By plotting treatment time

against presence of bacterial growth, the treatment time to achieve decontamination,

thus the absence of bacterial growth, can easily be determined. Validation techniques

apply whetherterminal sterilization is carried out by beta radiation as described above

or carried out by exposure to VHP as described above.

Reference is now made to the following examples. These examples are provided

for the purposeofillustration only and should in no way be construed as beinglimited to

these examples but rather should be construed to encompass any and all variations,

which becomeevident as a result of the teaching provided herein.a ~

Example 1

In the following experiment, prefilled syringes were treated with a vaporized-

hydrogen peroxide sterilization treatment in a chamber, either by a single pass through

a VHP sterilization procedure or two passes (shownin the table below as 2 x) through a

VHP sterilization procedure. Syringes containing protein solutions treated by VHP were

compared to control syringes treated with VHPto determineif the integrity of proteins

present in solution was maintained.

A formulation as described in U.S. Patent No. 7,060,269 was tested for protein

degradation following treatment by VHP.

Montgomery, MeCracken, Weiker & Rhoads, LLP 1¢
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Approximately 10 mL of solution wasfiltered through a 0.22 um syringefilter.

(Millex GV filter available from Millipore, Billerica, MA USA.) Filling of 0.5 mL syringes
was performedin a sterile lab for hydrogen peroxide treatment.

Analysis after the treatment with VHP revealed the following protein contents,

5 visualized by HPLC analysis: byproducts and degradation products by HPLC (IEC) and

by-products and degradation products by HPLC (SEC).

Table 1: Protein Stability Following Treatment with VHP

IEC (% main peak) IEC (% basic peak)

9823.01 CSi 98 2 100

9823.02 CSi 98 100

1 x treatment

9823.04 CSi

9823.05 CSi

2 x treatment

9823.07 98

$823.08

10 The results seen were within the requirement; there were no differences between

 

 
 

  
 

  
 

SEC (% monomer)
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the results of the untreated syringes and with hydrogen-peroxide treated syringes.
Analysis can also be carried out at different time points following treatment, such as 1
month, 3 months and six monthsfollowing treatment by VHP, or over the shelf-life of the

product of the prefilled container. Analysis can be carried out to determine continued

15_stability of the protein solution, including tests by HPLC for presence of by-products

using standard HPLC laboratory protocols. Analysis can also be carried out by the

presence of physical changes, such as measuring the concentration of H2Oz2in solution

by a fluorescencetest using an over-the-counter commercially available kit in

conjunction with an apparatus with fluorescence detection.

20 Example 2

The following experiment was carried out to determine the effectiveness of

surface decontamination using beta irradiation. A commercially available e-beam funnel
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for outside decontamination of containers, equipped with KeVAC accelerators from

Linac Technologies (Orsay, France), was used to investigate the penetration depth of

the electron beam in different materials. For example, penetration was measured in a
polyethylene bag with foil thickness of 50 um, an aluminum bagwith foil thickness of 0.1

mm and a glassslide of 1 mm thickness.

To increase sensitivity of the study, multiple passes of the samples through the

tunnel were investigated. Far West 60 Film dosimeters, available from Far West

Technologies (Santa Barbara, CA, USA) were used to record the radiation absorbed.

Table 2: Beta Irradiation Absorption by Packaging Materials:  

Numberof passes

through decontamination Absorbed dose

tunnel Dosimeterin Desimeterin Dosimeter shielded by

Polyethylene bag aluminum bag i mm glassslide

1.3 kGy <LOQ(0.1 kGy)

64 kGy <LOQ(0.1 kGy)

207 kGy 105 kGy <LOQ (0.1 kGy)

 

  
 

The feasibility study showed that already with these not optimized settings of the

electron beam decontamination tunnel a surface sterilization could be obtained (>= 25

kGy) whenthe product was packagedinto plastic bags. Even after 5 times passing

through the electron beam treatment tunnel, the absorbed dose within the packaging

material (behind a 1 mm thick glass wail) was far below the limit of quantitation which

was 1 kGyfor the dosimeters used.

Additionally, the oxidative stress exerted on a 0.5% Polyserbate 20 solution in

prefilled glass syringes (1mL long, ISO) was investigated by measurement of peroxides

according to standard protocols. The total amount of peroxides was measured by the

Ferrous Oxide Oxidation (FOX) test, according to a standard protocol.

Table 3: Peroxide Levels Following Beta Irradiation of Prefilled Containers:

Monigomery, MeCracken, Walker & Rhoads, LLP of
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Number of passes through E-beam tunnel|Peroxide content of 0.5% Polysorbate 20 solutionNerateaseonesin water in mL long glass syringe (ISO) [uMol/mL]
a

epee
5 passes

 
 

  
  
   

   

No significant influence of the electron beam treatment on the peroxide content

of the solution enclosed in glass syringes could be observed. Thus, beta irradiation

proved safe to solutions within prefilled containers.

Additionally, the oxidative stress exerted on protein solution in prefilled giass

vials was investigated by measurement of degradation products according to standard

protocols.

A formulation as described in U.S. Patent No. 7,060,269 wastested for protein

degradation following treatment by electron beam irradiation. Approximately 0.3 mL of

solution wasfiltered through a 0.22 um filter and aseptically filled into pre-sterilized

glass vials, aseptically closed with a sterile rubber stopper and secured with an

aluminum crimp cap.

The containers were passed through the above described e-beam tunnel with

identical settings as for the other experiments mentioned above. Containers were

analyzed after the treatment with electron beam radiation to determine protein contents,
visualized by HPLC analysis for byproducts and degradationproducts by HPLC (IEC),

as performed above in Example 1.

Table 4: Proteinn Stability Following Beta Irradiation of Prefilled Containers |

  
There were no differences between the results of the untreated syringes and with

electron beam sterilized vials, following 1 pass, 3 passes or 5 passes through the e-
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beam sanitization process, as shownin the results at Table 4. Thus, tunable-beta

radiation as described herein proved safe to solutions within prefilled containers.

The described embodiments are to be consideredin ail respects only as

exemplary and not restrictive. The scope of the invention is, therefore, indicated by the

5 subjoined claimsrather than by the foregoing description. All changes which come

within the meaning and range of equivalency of the claims are to be embraced within

their scope.

10
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CLAIMS

We claim:

1. A method for surface decontamination of a prefilled container in secondary

packaging, comprising:

applying vaporized-hydrogen peroxide to the surface of the prefilled

container in secondary packaging;

allowing vaporized-hydrogen peroxide to remain in contact with the

prefilled container surface for a sufficient time to decontaminate the prefilled

container surface; and

causing a post-decontamination measure to occur to reduce the presence

of vaporized-hydrogen peroxide, thereby preventing vaporized-hydrogen

peroxide from diffusing into the prefilled container.

2. The method of Claim 1, wherein the prefilled container is a syringe containing a

drug product otherwise sensitive to sterilization treatment by gamma radiation,

sterilization treatment by exposure to steam, andsterilization treatment by

exposure to vaporizing agents and gases.

3. The method of Claim 1, wherein the prefilled container is a syringe containing a

therapeuticatly effective amount of ranibizumab.

4. The method of Claim 1, wherein sufficient time to decontaminate the surface of

the prefilled container is determined by validation of treatment times and

compared to a contro! standard.

5. The method of Claim 1, wherein the post-decontamination measure includes
applying a vacuum following the duration of treatment with vaporized-hydrogen

peroxide, thereby reversing the direction of diffusion of vaporized-hydrogen

peroxide and preventing intrusion of vaporized-hydrogen peroxide into the

prefilled container.
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. The method of Claim 1, wherein the post-decontamination measure includes

applying ultraviolet rays following the duration of treatment with vaporized-

hydrogen peroxide, thereby inactivating oxidative action of hydrogen peroxide

vapors.

. Amethod for surface decontamination of a prefilled container in secondary

packaging, comprising:

presenting a prefilled container in a secondary package to an electron

beam tunnel equipped with one or more tunable electron beam generators

capable of variably generating low-energy beta radiation, and capable of

oscillating electran beams suchthat a larger surface of the prefilled containeris

exposed to beta radiation during decontamination; and

applying an accelerator voltage of the one or more tunable electron beam

generators to produce a sufficient amount of beta radiation to decontaminate the

surface of the prefilled container, wherein the sufficient amount of beta radiation

dependson the thickness of the secondary package and the thickness of the

prefilled container, such that beta radiation is allowed to penetrate the secondary

package while the thickness of the prefilled container shields the contents therein

from beta radiation.# _

. The methodof claim 7, wherein the thickness of the wall of the primary

packaging material is 20 or more times thicker than the thickness of the

secondary packaging material, thus reducing the dose absorbed by the product

in the container to less than 0.1 kGy.

. The method of Claim 7, wherein the prefilied containeris a vial filled with a

solution or solid otherwise sensitive to sterilization treatment by gammaradiation,

Sterilization treatment by exposure to steam,andsterilization treatment by

exposure to vaporizing agents, gases or peroxide forming substances.
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10. The method of Claim 7, wherein the prefilled containeris a syringefilled with a

solution otherwise sensitive to sterilization treatment by gamma radiation,

sterilization treatment by exposure to steam, andsterilization treatment by

exposure to vaporizing agents and gasesor peroxide forming substances.

41. The method of Claim 7, wherein the prefilled container is a syringe containing a

therapeutically effective amount of ranibizumab.

12. The method of Claim 7, wherein the penetration depth is measured by

dosimetry.

13. The method of Claim 7, wherein sufficient energy to decontaminate a surface of

a prefilled container is that which provides a dose of beta radiation of at least

approximately 25 kGy to the container surface.

14. The method of Claim 7, wherein sufficient energy to decontaminate a surface of

a prefilled containeris that which provides a dose of beta radiation yielding a 10°

Sterility Assurance Level of the outside of the container surface.

15. A system for decontaminating a surface of a prefilled container in secondary

packaging, the system comprising:
a sealed chamber: and

a control unit coupled to the chamber, the control unit configured to

automatically (i) enable a vaporized-hydrogen peroxide to contact the surface of

the prefilled container in the secondary packaging;(ii) allow the vaporized-

hydrogen peroxide to remain in contact with the prefilled-container surface for a

predeterminedtime; and (iii) cause a post-decontamination measure to occur to

reduce the presence of vaporized-hydrogen peroxide in the chamber, thereby

preventing vaporized-hydrogen peroxide from diffusing into the prefilled

container.
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A system for surface-decontaminating a prefilled container in secondary

packaging, the system comprising: an electron-beam tunnel equipped with one or

more tunable-electron beam generators, the tunable-electron-beam generators,

configuredto (i) variably generate low-energy beta radiation, (ii) oscillate the

electron beams suchthat a larger surface of a prefilled container is exposed to

electron beams;and(iii) apply an accelerator voltage to produce a sufficient

amountof beta radiation to decontaminate the surface of the prefilled container,

wherein the sufficient amount of beta radiation depends on the thickness of the

secondary package and the thicknessof the prefilled container, such that beta

radiation is allowed to penetrate the secondary package while the thickness of

the prefilled container shields the contents therein from beta radiation.

A kit for decontaminating the surface of a prefilled container in secondary

packaging in a sealed chamber, the kit comprising: an instruction for using the

sealed chamberto (i) apply a vaporized-hydrogen peroxide to contact the surface

of the prefilled container in the secondary packaging; (ii) allow the vaporized-

hydrogen peroxide to remain in contact with the prefilied-container surface for a

predetermined time within the sealed chamber; and (iii) cause a post-

decontamination measure to occur to reduce the presence of vaporized-

hydrogen peroxide in the chamber, thereby preventing vaporized-hydrogen

peroxide from diffusing into the prefilled container.

A kit for surface-decontaminating a prefilled container in secondary packaging,

the kit comprising: an instruction for(i) variably generating low-energy beta

radiation to contact the surface of the prefilled container; and(ii) produce a

sufficient amount of beta radiation to decontaminate the surface ofthe prefilled

container, wherein the sufficient amount of beta radiation depends on the

thickness of the secondary package andthe thicknessof the prefilled container

such that beta radiation is allowed to penetrate the secondary package while the
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thicknessof the prefilled container shields the contents therein from beta

radiation.
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ABSTRACT

Methods and systems for the terminal sterilization and surface decontamination

of prefilled containers containing sensitive drug products, such as biotech drug products

that are otherwise temperature or radiation sensitive, and thus not suitable for terminal

5_sterilization by classical methods involving steam or gamma rays. The methods and

systems are especiaily suited for prefilled containers in secondary packaging. Methods

include terminal sterilization by exposing prefilled containers in secondary packaging to

tunable-beta radiation and further include terminal sterilization by exposing prefilled

containers to controllable vaporized-hydrogen peroxide, including application of

10. measures to reduce or preventdiffusion of vaporized-hydrogen peroxide into prefilled

containers.

15
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Box No. Ill Non-establishmentof opinion with regard to novelty, inventive step and industrial
applicability

 

 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
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Othe entire international application
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because:

Othesaid international application, or the said claims Nos. relate to the following subject matter which does
not require an international search (specify):

bd the description, claims or drawings (indicateparticular elements below) or said claims Nos. 19 are so
unclear that no meaningful opinion could be formed (specify):

' see separate sheet .

Otheclaims,or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):

Onointernational search report has been established for the whole application or for said claims Nos.

Oa meaningful opinion could not be formed without the sequencelisting; the applicant did not, within the
prescribed time limit: . . .

O furnish a sequencelisting on paper complying with the standard provided for in Annex C of the
Administrative instructions, and suchlisting was not available to the International Searching
Authority in a form and manner acceptabietoit.

0) furnish a sequencelisting in electronic form complying with the standard providedfor in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable toit.

- O paythe required late furnishing fee for the furnishing of a sequencelisting in response to an
invitation under Rules 13¢#er.1(a) or (b).

EJ See Supplemental Box for further details

Form PCTASA/237(Aprit 2007)
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY . PCT/EP2010060011

Box No. IV Lackof unity of invention

1. B  inresponseto the invitation (Form PCTASA06)to pay additional fees, the applicant has, within the .
applicable timelimit:

my paid additional fees

[C1 paid additional fees under protest and, where applicable, the protest fee

O paid additional fees under protest but the applicable protest fee was not paid ©

O .not paid additional fees —

2. 0 This Authority found that the requirement of unity of invention is not complied with and chose notto invite
the applicant to pay additional fees.

3. This Authority considers that the requirementof unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

O complied with

not complied with for the following reasons:

see separate sheet

4. Consequently, this report has been established in respect of the following parts of the international application:

Ed all parts.

1 the parts relating to claims Nos. 1-7, 16, 18, 20
 

Box No. V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 2-4, 6-15, 17, 18, 20
No: Claims

 

1,5, 16

inventive step (IS) Yes: Claims
No: Claims 1-18, 20

Industrial applicability (IA) Yes: Claims 1-18, 20
. No: Claims

2. Citations and explanations

see separate sheet
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2010/(060011

Box No. VIL Certain defects in the international application

Thefollowing defects in the form or contents of the international application have been noted:

see separate sheet

Box No. Vill Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whetherthe
claimsare fully supported by the description, are made:

see separate sheet
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/EP2010/060011

Ad Sections HI-V, Vil and Vill

D1: US-A-5779973; D2: WO2008/77155 D3: EP-A-1433486;

D4: WO 2005/020847; D5: EP-A-1283061; D6: US-A-4652763

D7: EP-A-1944044

Lack of Unity (Rule 13.1 PCT)

1. Independent method claim 1 defines a method for surface decontamination of a
prefilled container in a secondary packaging comprising the steps of

a. applying vaporised hydrogen peroxide (VHP) to the surface ofthe prefilled
container, .

'b. allowing sufficient decontamination contacting time and

c. reducing the presence of VHP to preventit from diffusing into the prefilled container.

2. Independent method claim 8 defines a method for surface decontamination of a

prefilled container in a secondary packaging comprising the stepsof: '

a. presenting a prefilled container in one or more tunable e -beam generators capable

of generating variable low - energy beta radiation andoscillating electron beams and

b. applying a sufficient accelerator voltage to decontaminate the surface of the

prefilled container, such that beta radiation penetrates the secondary package, while
the container thickness shields the contents from the beta radiation.

3. The commonfeatures of claims 1 and 8 purely reside in a method for surface
decontamination of a prefilled container in a secondary packaging, which is known as
acknowledgedin the description and apparent from the citeddocuments. Given that
the additional features of the independent claims are neither similar nor corresponding

no single inventive conceptis present. Therefore the requirements of unity of invention
are notfulfilled.

(I) First Invention (Claims 1-7, 16, 18, 20)

A. Lack of novelty (Art. 33(2) PCT)

1. D1 discloses (c.f... passages cited in the SR) a method of decontaminating the

surfaces (24) of a prefilled container in a secondary packaging (22) by introducing
VHP in theinterstitial space of the packagesfor a suitable period for sterilising the
internal space of the bag assembly. Afterwards an applied vacuum introducesa sterile

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/EP2010/06001 1

air stream within the interstices to displace residual VHP, which is either vented or
degraded.It follows that claims 1 and 5 are directly known from D1. This applies also
to independentapparatus claim 16, whose features are directly or implicitly disclosed.

B: Lackof inventive step (Art. 33(3) PCT)

1. The additional features of claims'2, 4 and 18 are known from D3, wherein both |
the application to a syringe/drug system and the appropriate validation steps are
disclosed. Thus, no inventive step can be acknowledged for said claims.

2. The additional feature of claim 3 is known from D2, wherein thesterilisation of

syringes containing ranibizumabis disclosed.

3. The additional feature of claim 6 is known from D4, wherein the use of UV

radiation to decomposeresidual VHP is disclosed (cf. page 23, lines 25-30).

4. The use of gas plasmaas post treatment, after hydrogen peroxide sterilisation, is
generally known to the skilled person, asillustrated in D5 (cf. §7).

(Il) Second Invention (Claims 8-15, 17 and 19)

1. D6 discloses (cf. passages cited in the search report) a methodforsterilising a
prefilled container in a secondary packaging using a low-energy e-beam (beta
radiation) tunnel in a tunable electron beam generator. The operating conditions
are chosen so that adequateradiation of the surface of the primary packageis
received (e.g. 2.5 megarads / 25KGy), essentially without penetrating the primary
package and reaching its contents. Method claim 8 difres from the above

disclosure only in that the beam generator used is also capable of oscillating the
electron beams produced. This is however a standard option of the more recent
generators. In fact, D7 employs a similar low radiation "Kevac" generator as in
the present application (§47). It follows that claim 1 is anticipated by the
combined teaching of D6 and D7(Art. 33(3) PCT). This applies equally to device
claim 17, as well as to dependentclaims 9-15.

2. Independentclaim 19 essentially defines a kit comprising only an "instruction"
with suitable information for operating a decontamination system. No furtherkit
components have been defined (Art. 6 PCT). It is noted that claim 19 is
equivalent to an instruction manual for such a system, whichis normally supplied
therewith.

3. In claim 9 said "primary packaging material" has no proper andecedentbasis (Art.
6 PCT).
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INTERNATIONAL SEARCHING - .
AUTHORITY (SEPARATE SHEET) PCT/EP2010/060011

4. On page 9 lines 10-14 it is indicated that a secondary package can be optional
(Art. 6 support).

5. To meet the requirements of Rule 5.1 (a) (i) PCT, the documents D1-D3 and D6,
D7 should beidentified in thedescriptionand the relevant background art

disclosed therein should be briefly discussed.
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Surface Decontamination of Prefilled Containers

in Secondary Packaging

FIELD OF THE INVENTION

This invention relates to a method and system for terminal sterilization of the

outer surface and/or surface decontamination of prefilled containers in secondary

packaging, wherein the prefilled container contains a pharmaceutical or biological drug

product.

BACKGROUND

Prefilled containers are a type of medical device that are filled by the

manufacturer at the time of assembly and provided to the end user, generally a health-

care provider or a patient requiring treatment, in a sterile condition.

Prefilled containers offer several advantages over traditional packaging of

therapeutics, including ease of use, reduced risk of contamination, elimination of dosing

errors, increased drug supply and reduced waste. Of the various types of prefilled

containers, prefilled syringes are the most common and best suited for parenteral

administration of therapeutic products.

Various methods of sterilization of medical devices are known, but not all

methods work with syringes, especially syringes prefilled with a drug or protein solution.

Steam sterilization is commonly employedforsterilizing medical devices, which

typically involves heating the device in a steam autoclave. The heat and pressure

generated in the autoclave, however, can have an adverse effect on the device and,

more importantly, on the integrity of the drug productfilled into the device. Steam

sterilization may compromise the aesthetics of the product due to packaging

degradation from high temperature steam treatment. Moreover, the high temperatures

of the process (e.g. 120° C — 132° C) preclude its use with heat sensitive materials,

such as biotech drug products, specifically protein or other biological solutions.

Radiation exposure is also commonly employedfor sterilizing medical devices,

in which the product is subjected to ionizing radiation, such as gammairradiation.

Radiation exposure results in harmful damage to sensitive solutions, specifically

causing destruction to sensitive biologicals such as proteins, as well as generation of

massive amounts of peroxides in aqueous solutions that in a secondary reaction further
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may damage the active ingredient. Further, sterilizing doses of gamma rays cause a

brown discoloration of glass parts of the device, and is prone to damage elastomeric

materials like plunger stoppers. This destruction of the elastomers leads to increased

stickiness of the components thus impairing the functionality of the system. Thus

radiation is not an appropriate means for sterilizing prefilled containers, such as

syringes, containing a biotech drug product.

Cold sterilization is a term collectively used for sterilization methods carried out at

temperatures substantially below those of the steam process; attempts have been made

to use ethylene oxide and hydrogen peroxide vapors as sterilants for this treatment.

Treatment with sterilizing gasses, however, bears the risk of insufficient removal of the

oxidizing gas. Diffusion of gas into the product container affects the stability of the drug

product through chemical modification by gas vapors, such as alkylation and oxidation.

Prefilled syringes, although filled under aseptic conditions, are not packed into

their secondary packaging in an aseptic environment and are therefore likely to be

microbiologically contaminated at their outside. Terminal sterilization of prefilled

containers in secondary packaging is one wayto provide the device to an end user with

a low bio-burden and low risk of contaminants, for safe application of the product by the

end user. Moreover there is a strong market need for terminally antimicrobially-treated

medical devices, such asprefilled syringes usedforintravitreal injections.

Due to the sensitive nature of certain drug products, such as proteins, it is not

possible to perform terminal sterilization and surface decontamination of containers

filed with such products using current methods, like steam, irradiation or cold

sterilization. Specifically, high temperatures are known to denature proteins and

gammaradiation has been shown to chemically modify biological solutions. Radiation

techniques, such assterilization using gammaorbeta radiation causes discoloring of

packaging material and affects the long term stability of therapeutic agents such as

protein or peptide solutions. As discussed above, oxidizing gases, while efficient for

killing bacterial contamination, also harm biological molecules in sensitive therapeutic

solutions.

As protein and biological molecules will be more and more developed for

therapeutic use, the need for a_terminal surface sterilization and surface
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decontamination method that is not harmful to the drug productwill continually increase

in the near future. Moreover, as regulatory agencies may require higherlevels of sterility

assurance, pharmaceutical and biotech companies will seek alternative procedures to

approach or meet mandated-microbiological purity levels, without compromising the

safety and efficacy of pharmaceutical preparations.

SUMMARY

Described herein is a_ terminal sterilization and surface decontamination

treatment of prefilled containers, specifically for sterilization of prefilled containers

containing sensitive solutions, such as a drug product or biological therapeutic, within

secondary packaging. In one embodiment, terminal sterilization is achieved by treating

prefilled containers within secondary packaging with controllable vaporized-hydrogen

peroxide (VHP). The principle is the formation a vapor of hydrogen peroxide in

containment and a subsequent removal or inactivation of vapors in a controlled manner.

Prior to removal or inactivation, VHP condenses onall surfaces, creating a microbicidal

film that decontaminates the container surface.

It has been discovered that by varying the parameters of the antimicrobial

treatment, for example — temperature, humidity, treatment duration, pressure, etc.,

conditions are generated that prevent the leaching of VHP into the syringes. As an

example, the application of a vacuum at the end of the treatment will inverse the

diffusion direction and reduce, if not stop, leaching of hydrogen peroxide through the

rubbers. Further, inclusion of a gas plasma treatment after completion of the vaporized

hydrogen peroxide cycle will further degrade all potentially remaining hydrogen peroxide

residues. Prevention or reduction of leaching of detrimental concentrations of hydrogen

peroxide into the protein solution in the syringe, either by removal of vapors or

inactivation of vapors, ensures that the long-term stability of the protein is not

compromised. It further has been found that among the commercially available primary

packaging components, there are only very few packaging material combinations that

provide the required tightness of the system such as to avoid ingress of sterilizing

gasses into the pharmaceutical liquid enclosed by the prefilled container.
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Further described herein is terminal sanitization or sterilization and surface

decontamination of prefilled containers within secondary packaging by tunable electron

beam (low-energy beta-ray) irradiation technologies as an alternative to aseptic

inspection and aseptic secondary packaging operations.

In one embodiment, the use of low penetration depth radiation from a low-energy

electron beam generator for a new application to sterilize the surface of secondary

packaged drug product containers avoids aseptic packaging. In another embodiment,

the penetration depth of electron beam radiation is tunable by adjustment of the

acceleratorvoltage of the irradiation generator.

Generally, the concepts presented herein are applicable to all drug products

having requirements or desirability for absence of viable organisms of the drug product

container surface. The method and system described herein decontaminate or, more

preferably render sterile an outside surface of primary packaged drug products within a

secondary pack, thereby improving safety of products forcritical administration (e.g. use

in a surgical suite or for intravitreal injections).

The foregoing summary provides an exemplary overview of some aspects of the

invention. It is not intended to be extensive, or absolutely require any key/critical

elements of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description is explained with reference to the accompanying figures.

In the figures, the left-most digit(s) of a reference numberidentifies the figure in which

the reference numberfirst appears.

Fig. 1 shows an exemplary prefilled container in secondary packaging that is

decontaminated on surfaces according to the methodsdetailed herein.

Fig. 2 illustrates a block diagram of an exemplary system for surface

decontamination of prefilled containers using vaporized-hydrogen peroxide.

Fig. 3 illustrates a block diagram of an exemplary system for surface

decontamination of prefilled containers using tunable-beta radiation.

DETAILED DESCRIPTION
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The method and system described herein are for the sterilization and surface

decontamination of prefilled containers containing sensitive solutions, such as drug

products that are otherwise temperature or radiation sensitive or are sensitive to traces

of oxidizing substances, and thus not suitable for terminal sterilization by classical

methods involving steam, gamma or beta rays orsterilization with oxidizing gases or

liquids. The method and system described herein are especially suited for prefilled

containers that have been filled under aseptic conditions and been subject to additional

processing, such as product labeling and subsequent secondary packaging. Methods

include terminal sterilization and surface decontamination by exposing prefilled

containers in secondary packaging to tunable-beta radiation and further include terminal

sterilization and surface decontamination by exposing prefilled containers to controllable

vaporized-hydrogen peroxide, including measures to reduce or prevent the diffusion of

vaporized-hydrogen peroxide into prefilled containers. The methods also include an

optional step of actively destroying any residual peroxide molecules, for example, by

meansof gas plasma.

Definitions

In describing and claiming the terminal sterilization and surface decontamination

method, the following terminology will be used in accordance with the definitions set

forth below.

“Aseptic” conditions refer to conditions free of bacterial or microbial

contamination.

“Administration” refers to the method of administering treatment to a subject or

patient in need thereof, such as parenteral administration, intravenous administration

and intravitreal administration.

“Beta irradiation” refers to sterilization methods using beta rays.

“Cold sterilization” refers to sterilization techniques employing chemical agents,

gases, or irradiation. A requirement of cold sterilization is that the technique is carried

out at temperatures below those used for steam sterilization, such as autoclavation.

“Container”, as used herein, is meant to include vials, syringes, bags, bottles, or

other means useful for storage of medical treatments, such as drug products, whether in
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solid or liquid form, and other biological agents, such as peptides, proteins or

recombinant biologicals, whether in solid or liquid form. Containers may be reusable or

disposable, and may have a medical, veterinary or non-medical purpose.

“Prefilled container’, refers to a container, such as a syringe, thatis filled with a

solution at the time of assembly and packaging and is deliverable for use to an end

user, such as a health care professional or a patient needing treatment. This term also

refers to prefilled containers integrated into an administration device.

An “instruction” or "instructional material" includes a publication, a recording, a

diagram, or any other medium of expression which can be used to communicate the

usefulness of the method or system of the invention for its designated use. The

instruction or instruction material may be presented together as part of the system or

provided separately, or independently of the process, to an end user.

“Isolation”, as used herein refers to practices in pharmaceutical production, filling

and packaging, wherein a clean, or sterile environment, is separated from a non-sterile

environmentto limit or prevent the introduction or spread or contamination of infectious

agents, such as microorganisms.

“Medical device”, as used herein, refers to a device used for administering

medical treatment and whose production or sale must, in part, comply with

requirements, such as safety requirements, set forth by a government agency, such as

the Food and Drug Administration.

“Solution” as used herein refers to the contents of a container like a vial or a

prefilled syringe and includes solutions of biological therapeutics and drug products,

protein products, peptide products, biological products, imaging solutions and aqueous

solutions. Ideally, solutions are those that are temperature, oxidation or radiation

sensitive due to the molecular make-up of the solution.

“Secondary packaging” refers to packaging enclosing the prefilled container,

such as plastic wrapping, foil wrapping, paper wrapping or other suitable wrapping, such

as blister packs.

“Terminal-antimicrobial-surface treatment” refers to sanitization or sterilization of

an assembled container, such as a syringefilled with a solution that is in turn encased

in secondary packaging. Terminal-antimicrobial treatment, or sterilization, allows a
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secondarily packaged prefilled container to be providedin sterile outside condition atits

point of use.

‘Vaporized-hydrogen peroxide” refers to hydrogen peroxide in vapor form

capable of creating a microbicidal film on a surface, such as the surface of a container

or packaging material.

The terms “sterilization”, “decontamination”, “sanitization’, “antimicrobial

treatment” are used interchangeably herein.

“Sterility” as used herein is meant to refer to complete absence of microbial life

as defined by a probability of nonsterility or a sterility assurance level (SAL). The

required SAL for a given product is based on regulatory requirements. For example,

required SALs for health care products are defined to be at least 10°, i.e. a chance of

less than 1:1 million of a non-sterile product for aseptically manufactured and terminally

sterilized products, respectively.

Reference herein to “one embodiment” or “an embodiment” means that a

particular feature, structure, operation or characteristic described in connection with the

embodiment is included in at least one embodiment of the invention. Thus, the

appearances of such phrases or formulations herein are not necessarily referring to the

same embodiment. Furthermore, various particular features, structures, operations or

characteristics may be combined in any suitable manner in one or more embodiments.

Terminalsterilization and surface decontamination ofprefilled containers

Terminal sterilization is the process of sterilizing and/or decontaminating a final

packaged product. In contrast, an aseptic packaging process requires individual product

components to be sterilized separately and the final package assembled in a sterile

environment. Terminal sterilization of a product provides greater assurance ofsterility

than an aseptic process. Terminal sterilization is also desired and provides a market

advantage in some instancesfor the use of certain medical devices, such as the use of

secondarily packaged prefilled syringes for intravitreal administration.

Described herein are terminal-sterilization methods suitable for prefilled

containers containing sensitive products, such as biotech (biological) drug solutions,

which can otherwise be compromised when using classical terminal sterilization
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processes, such as steam, gammairradiation or cold sterilization processes currently

used in pharmaceutical production and assembly lines. While reference is given to drug

products, such as heat or radiation-sensitive drug solutions containing biologicals such

as peptides or proteins, it will be understood by those skilled in the art that any suitable

drug product that is considered a therapeutic agent, whether in solution or solid form,

can be housed — or contained — in a prefilled container. Thus, the prefilled container

itself is not drug specific.

It has now been discovered that treatment of prefilled containers in secondary

packaging by an application of vaporized-hydrogen peroxide, in which vapors are

controllable by certain post-treatment measures, and exposure to tunable-beta

radiation, in which the depth of penetration of beta rays into secondary packaging are

controllable, are ideal for surface decontamination of prefilled containers, yet not

harmful to the stability or integrity of the contents of the prefilled container.

The methods and embodiments described herein are suitable for use in

pharmaceutical production and packaging in isolation or outside of isolation.

Furthermore, the methods described herein are adaptable to different container formats

or types, with minimal incremental costs to production plant design. A system is also

provided which allows for surface decontamination of prefilled containers in secondary

packaging, as well as a kit comprising instructional material for practicing the method

and system described herein.

Referring to Fig. 1, a prefilled container 100 previously filled under aseptic

conditions is decontaminated on surfaces 102 following encasement or packaging in a

secondary package 104 by vaporized-hydrogen peroxide or tunable-beta radiation as

described herein. Fig. 1 shows one exemplary prefilled container, however, it will be

understood by those skilled in the art that various containers, other than a syringe, are

also suitable. Moreover, while the exemplary container shownat Fig. 1 is a syringe ina

closed and assembled position, it should be understood that other variants are

envisioned. For example, a prefilled container not sealed by a stopper, plunger or other

sealing mechanism can be surface decontaminated oninterior portions of the container.
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In one embodiment, the prefilled container is a syringe. Other suitable prefilled

containers include vials, bottles, bags and other medical devices capable of containing

a sterile solution or a solution requiring sterilization.

In one embodiment, the syringeis filled with a drug product, such as in the form

of liquid, solution, powderor solid. In another embodiment the drug product is a solution

such as a drug solution or protein solution that is otherwise sensitive to exposure to high

temperatures, such as those used in steam sterilization, and ionizing energy, such as

gammaor beta rays and oxidizing gasses. In yet another embodiment the drug product

is one that has been lyophilized, in other words a solid, and requires reconstitution in

liquid or solution prior to use.

In another embodiment, a solution is any drug product having requirements or

desirability for sterility of the drug product container surface. In one_particular

embodiment, the drug product is a protein solution, such as ranibizumab (e.g. 6mg/ml or

10 mg/ml) solution for intravitreal injection.

In one embodiment, the containeris filled with solution under aseptic conditions,

whether by an automated or manual process. Thus, the contents of the container are

sterile and unaffected by surface decontamination methods as described herein. The

term “filled” is meant to refer to the placement of contents, such as solution, into the

container in an appropriate amount, such as an appropriate volume or appropriate

concentration. The appropriate amount, volume or concentration will vary depending on

the nature of the contents and their intended use.

In one embodiment, the container is considered a primary packaging for the

solution contained within. In another embodiment, the prefilled container is packaged

within a secondary package or packaging encasing the prefilled container. Suitable

secondary packaging includes wrappings, such as paper, plastic or foil, and blister

packs impermeable for microbes.

In one embodiment the prefilled container in secondary packaging undergoes

decontamination, such that the contents of the secondary packaging, specifically the

surfaces of the prefilled container, are decontaminated and terminally sterilized. Thus,

prefilled container surfaces enclosed in a secondary packaging decontaminated by the

Regeneron Exhibit 1252.141
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.142
Regeneron v. Novartis

IPR2021-00816

10

15

20

N nn

30

WO 2011/006877 PCT/EP2010/060011

methods described herein can be presented to, and opened within, a critical or sterile

environment, such as a Surgical suite.

In one embodiment, terminal sterilization and surface decontamination of prefilled

containers within secondary packaging is carried out by treating surfaces of the prefilled

container within secondary packaging with vaporized-hydrogen peroxide and applying

post-treatment measures, within a decontamination chamber. A suitable

decontamination chamber is any chamber, such as an autoclave, that has the means

for reversibly sealing a closed environment and equipped with means of manipulating

pressure, temperature, inflow and outflow of air within the chamber. Additional elements

of a suitable chamber include the means for accommodating treatment by vaporized-

hydrogen peroxide and post-treatment measures to reduce or prevent vaporized-

hydrogen peroxide from entering into prefilled containers.

In another embodiment, the chamber is configured to accommodate the quantity

of containers requiring terminal sterilization. Thus, in large-scale production and

assembly lines, the chamber can be configured to accommodate a large quantity of

containers, accordingly.

Treatment with vaporized-hydragen peroxide is brought about by the application

or release of hydrogen-peroxide-vapors within the decontamination chamber. In one

embodiment, vapors of hydrogen peroxide are controllable, in other words, certain post-

treatment measures are applied to manipulate or control the action of vaporized-

hydrogen peroxide. In one embodiment, post-treatment measures are applied that direct

— or reverse — the direction of vapor diffusion, such that vapors are prevented from

entering into the prefilled container. In another embodiment, additionally post-treatment

measures are applied that destroy any residual peroxide traces.

In one embodiment, post-treatment measures include reducing or eliminating gas

radicals formed by action of vaporized-hydrogen peroxide. In yet another embodiment,

post-treatment measuresinclude inactivating vaporized-hydrogen peroxide action, such

as oxidative action.

In another embodiment, terminal sterilization and surface decontamination of

prefilled containers within secondary packaging is achieved by application of tunable

beta ray irradiation. In one embodiment, the surface of a prefilled container in secondary
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packaging is decontaminated by an adjustment of accelerator voltage of an irradiation

generator to provide beta radiation of a sufficient dose to penetrate secondary

packaging without penetrating primary packaging.

In another embodiment, the accelerator voltage required to deliver the

appropriate amount of beta radiation to decontaminate the surface of prefilled

containers depends on the thickness of secondary packaging materials. For example, in

one embodimert, suitable packaging materials are less than or equal to 0.05 mm in

thickness. Such materials of less than or equal to 0.05 mm in thickness may be madeof

foils.

In another embodiment a combination of secondary and primary packaging

components, accelerator voltage, irradiation plant design and throughput speed allow

surface decontamination of a prefilled container in secondary packaging, while almost

completely shielding contents of the prefilled container by primary packaging materials.

In one embodiment, a suitable primary packaging is a syringe capable of

shielding irradiation sensitive solution contained within. Shielding can be provided by

the thickness of the container walls or the material components of the container.

Shielding effectiveness can be determined by adjustment of the accelerator voltage and

thus the depth of penetration of the beta rays emitted onto the prefilled container.

Furthermore, shielding is determined by measuring the absorbed dosage, such as with

a dosimeter.

It is understood by thosein the art that a prefilled container is assembled under

aseptic conditions, such that the contents of the container are sterile. While contents of

the container are sterile, the surface of the container is susceptible to contamination

during further packaging and product labeling using standard pharmaceutical packaging

protocols. For surface decontamination of prefilled containers, the sterilization methods

herein are adaptable to standard production and packaging of pharmaceutical products

in isolation or outside ofisolation.

In one embodiment, a prefilled container previously filled under aseptic

conditions and labeled and packaged into secondary packaging by a manual or

automated process is presented to an electron beam tunnel for terminal sterilization and

surface decontamination of the final packaged product. In one embodiment, the prefilled

Regeneron Exhibit 1252.143
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.144
Regeneron v. Novartis

IPR2021-00816

10

15

20

N nn

30

WO 2011/006877 PCT/EP2010/060011

container in secondary packaging is introduced, either by a manual process or

automated process, or a combination of the two, into the electron beam tunnel via an

inlet and transported for all or a portion of time through the e-beam tunnel to an outlet

as the surfaces of prefilled containers in secondary packaging are exposed to low-

energy beta radiation. In another embodiment, prefilled containers in secondary

packaging remain stationary for all or a portion of time as the surfaces of prefilled

containers in secondary packaging are exposed to low-energy beta radiation. In

another embodiment, the electron beamsare oscillated, e.g. by application of magnetic

fields, such that the whole surface of the object is scanned by the electron beam. In

another embodiment, the object is passed below the scanning electron beams by

means of a transport mechanism like a moving conveyor. In another embodiment, the

chamber for electron beam treatment is open, but shielded to the environment by a

tortuous path of the objects into and out of the chamber.

Terminal Sterilization of Prefilled Container by Vaporized-hydrogen peroxide (VHP)

In one embodiment, terminal sterilization of prefilled containers in secondary

packaging is carried out by antimicrobial treatment in a chamber with vaporized-

hydrogen peroxide, also referred to as “cold sterilization”.

The various steps, or operations, involved in the sterilization and surface

decontamination process can be performed automatically under the administration of a

system manager, such as a microprocessor. Alternatively, operations can be performed

separately in manual operations. Furthermore, operations can be performed in a

combination of automated and manual processes.

In one embodiment prefilled containers are enclosed in secondary packaging

following filling of containers under aseptic conditions. In another embodiment, prefilled

containers are labeled with any product information, such as product name, indications;

use instructions, etc., prior to encasement of prefilled containers in secondary

packaging.

In one embodiment, prefilled containers in secondary packaging are presented

either manually or automatically to, and secured within, a decontamination chamber.
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A suitable decontamination chamber is any chamber, such as an autoclave,

equipped with means for reversibly sealing a closed environment, and equipped with

means of manipulating pressure, temperature, inflow and outflow of air within the

chamber. Additional elements of a suitable chamber include means for accommodating

treatment by VHP and post-treatment measures to reduce or prevent VHP from entering

into prefilled containers. A further element of a suitable chamberis means to destroy

any remaining peroxide traces.

In one embodiment, hydrogen peroxide vapor is introduced into the chamber,

either generated within or released within the chamber for a sufficient time to

decontaminate —or treat — the surface of prefilled containers in secondary packaging.

In another embodiment, application of vaporized-hydrogen peroxide is carried out at

temperatures below those used for steam sterilization.

Hydrogen peroxide in liquid form has long been recognized as a disinfectant.

Koubek U.S. Patent No. 4,512,951 describes a method of sterilization with liquid

hydrogen peroxide which includes vaporizing an aqueous solution of hydrogen peroxide

and passing the resulting hydrogen peroxide-water vapor mixture into an evacuated

sterilization chamber where, upon contact with items to be sterilized, the vapor

condenses to form a layer of liquid hydrogen peroxide on the items. The items to be

sterilized are maintained at a temperature below the dew point of the hydrogen

peroxide-water mixture to assure condensation, but the overall chamber temperature

must be high enough to prevent condensation of the incoming vapor before it reaches

the items. Following a suitable time for sterilization, the condensate is revaporized by

passing filtered, preferably heated air over the surface of the items. Sterilization with

gaseous hydrogen peroxide is described by Moore et al. U.S. Patent No. 4,169,123 and

Forstrom et al. U.S. Patent No. 4,169,124. The methods described in those two patents

involve surrounding an article to be sterilized with vapor phase hydrogen peroxide and

maintaining contact between the article and the sterilant at temperatures below 80°C

until sterility is achieved. The lowest temperature disclosed in either the Moore or

Forstrom patents is 20°C.

It has been determined that with sensitive solutions, such as protein solutions,

leaching of vaporized-hydrogen peroxide into the prefilled container is detrimental to the
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molecular integrity of the solutions because hydrogen peroxide vapors that enter the

container cause chemical modifications of the solution, such as oxidation.

It has now been discovered that applying post-treatment, or post-application,

measures reduces or prevents the adverse effects of VHP on sensitive solutions and

preserve the integrity, and thereby therapeutic efficacy, of otherwise sensitive solutions

in prefilled containers. Post-application measures are ideally those measures that

deactivate the oxidizing action of hydrogen peroxide, whether by removing vaporized-

hydrogen peroxide or rendering hydrogen peroxide vapors into an inactive state.

In one embodimert, leaching of VHP into a prefilled container is prevented by

application of a vacuum at the end of the antimicrobial treatment in the chamberto

inverse the diffusion direction of hydrogen peroxide vapors. By reversing the direction of

vapor flow, hydrogen peroxide vapors are prevented from entering the prefilled

container, thereby maintaining the integrity of the sensitive solution within the container

while the surface of the container is decontaminated.

In yet another embodiment, hydrogen peroxide vapors are inactivated, such that

they are incapable of chemically modifying the solution contained in a prefilled

container. In another embodiment, post-treatment measures include neutralizing the

oxidative ability of hydrogen peroxide vapors. In yet another embodiment, hydrogen

peroxide vapors are inactivated by application of ultraviolet rays to the container after a

sufficient exposure time of prefilled container to VHP following treatment. Other suitable

inactivating agents, such as chemical agents or gas plasma, can be applied post-

treatment to inactivate VHP following a sufficient exposure time of the surfaces of

prefilled containers to VHP.

At the conclusion of the terminal sterilization process, the prefilled container in

secondary packaging may be removed from the chamber, andis suitable for use by an

end user.

In one embodiment, the sterilization process may be performed by an automated

system. For example, referring to FIG. 2, illustrated is a block diagram of a system 200

for decontaminating a surface of a prefilled container in secondary packaging. System

200 includes a sealed chamber 202 and a control unit 204 coupled, directly or indirectly,

to the chamber202.
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In one embodiment, the sealed chamber 202 may be any_suitable

decontamination chamber. For instance, the chamber 202 mayinclude an autoclave,

with the ability to reversibly seal a closed environment. The chamber 202 may also be

equipped with mechanisms to manipulate pressure, temperature, and inflow and outflow

of air within the chamber202.

Control unit 204 provides instructions, in the form of signals, to chamber 202 to

perform operations associated with sterilizing a prefilled container 100 (such as shown

in Fig. 1) in a prescribed-automatic manner. Control unit 204 may transmit signals to

chamber 202 to direct chamber 202 (or related parts) to physically enable a vaporized-

hydrogen peroxide to come into contact the surface of the prefilled container in the

secondary packaging.

For example, in one embodiment, the control unit 204 may transmit a signal to a

valve (not shown) associated with a reservoir for passing vaporized-hydrogen peroxide

into the chamber. The control unit 204 measures a preset duration-of-time the

vaporized-hydrogen peroxide is to remain in contact with the prefilled-container surface.

Upon expiration of the preset duration-of-time, the control unit 204 transmits a signal to

chamber 202 (or a related device) to cause a post-decontamination measure to occur to

reduce the presence of vaporized-hydrogen peroxide in the chamber, thereby

preventing vaporized-hydrogen peroxide from diffusing into the prefilled container

undergoing surface decontamination.

For example, following surface decontamination, the control unit 204 may

transmit a signal to a vacuum (not shown) to reverse the flow of hydrogen-peroxide

vapors out of the chamber 202 to remove these vapors from the chamber. Other

suitable control mechanisms for controlling hydrogen-peroxide vapors include

mechanisms for introducing neutralizing or inactivating agents, such as chemical

agents, into the chamber 202, which upon contact with hydrogen-peroxide vapors

render the vapors inactive, and thus harmless to the interior solution of a prefilled

container.

Reference is made to treatment times that are sufficient to terminally sterilize the

prefilled container. In one embodiment, a sufficient treatment time or the duration of the

presence of vaporized-hydrogen peroxide within the chamber to sufficiently
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decontaminate the container surface is determined by routine validation. For example,

containers that have been subjected to treatment by vaporized-hydrogen peroxide are

compared to controls and can be checked for bacterial contamination using standard

laboratory protocols, such as incubation of suspected contaminated object with bacterial

growth medium and then checking for bacterial growth, generally performed by the use

of bioindicators. By plotting treatment time against presence of bacterial growth, the

treatment time to achieve decontamination, thus the absence of bacterial growth, can

easily be determined. Validation techniques apply whether terminal sterilization is

carried out by vaporized-hydrogen peroxide as described above or carried out by

exposure to beta radiation as described below.

In one embodiment, the control unit 204 is automated, and operates in

accordance with code executing on a processor. The implementation of a control unit

will be well within the scope of someoneskilled in the art. For instance, the control unit

may be any personal computer, microprocessor, or other suitable devices, capable of

executing code that is programmed to transmit signals to devices associated with

physically carrying out the sterilization process.

lt will be appreciated that the various steps, or operations, involved in the

sterilization and surface decontamination process can be performed automatically under

the administration of a control unit as described above. Alternatively, operations can be

performed separately in manual operations. Furthermore, operations can be performed

in a combination of automated and manual processes.

Terminal Sterilization of Prefilled Containers by Tunable-Beta Irradiation

In one embodiment, terminal sterilization of prefilled containers in secondary

packaging is carried out by a decontamination treatment in a chamber equipped with

one or more electron beam generators that are tunable to generate an appropriate dose

of beta radiation onto the surfaces of the prefilled containers.

The various steps, or operations, involved in the sterilization and surface

decontamination process can be performed automatically under the administration of a

system manager, such as a microprocessor. Alternatively, operations can be performed
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separately in manual operations. Furthermore, operations can be performed in a

combination of automated and manual processes.

In one embodiment prefilled containers are enclosed in secondary packaging

following filling of containers under aseptic conditions. In another embodiment, prefilled

containers are labeled with any product information, such as product name, indications;

use instructions, etc, prior to encasement of prefilled containers in secondary

packaging.

In one embodiment, prefilled containers in secondary packaging are presented

either manually or automatically to a decontamination chamberwith an inlet side and an

outlet side. In another embodiment the decontamination chamberis an electron beam

tunnel. In yet another embodiment, prefilled containers are mechanically moved

through the tunnel from the inlet side to the outlet side on a movable mechanism, such

as a conveyor. Thus, prefilled containers move through the chamberas the surfaces of

prefilled containers are exposedto beta irradiation.

In another embodiment, the electron beamsare oscillated, e.g. by application of

magnetic fields, such that the whole surface of the object is scanned by the electron

beam. In another embodiment, the object is passed below the scanning electron beams

by meansof a transport mechanism like a moving conveyor.

In one embcdiment, the surfaces of prefilled containers in secondary packaging

are decontaminated during an exposure time of low penetration beta radiation of less

than one second, ideally in less than one-half second. Thus, treatment times with

tunable-beta radiation as described herein are significantly less than decontamination

using gammarays, which require surface treatment times of several hours or longer for

sufficient decontamination and sterilization.

In another embodiment, the electron beam tunnel is configured with an electron

beam generator, whereby the voltage of energy generatedis tunable.

In yet another embodiment, prefilled containers in secondary packaging are

transported or moved about in a fashion as to exposeall surfaces of the containers to

emitted beta radiation within the tunnel.

Primary packaging containers for sterile pharmaceutical drug products are often

up to about 30-fold thicker than the secondary packaging material. In one embodiment
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the thickness of the wall of the primary packaging material is 20 or more times thicker

than the thickness of the secondary packaging material, thus allowing a resulting dose

absorbed by the contents in the prefilled container to less than 0.1 kGy.

It has been discovered that it is possible to find a combination of packaging

components, accelerator voltage, irradiation plant design and throughput speed that

allow a surface decontamination or surface sterilization of a prefilled container in

secondary packaging, while the contents of the container are essentially shielded by the

primary packaging material. Therefore, beta irradiation does not affect sensitive

biomolecules, such as biotech drug solutions, inside the primary packaging materials.

In one embodiment, beta irradiation of the prefilled container may be conducted

at any dosage useful to provide effective sterilization without degrading the container or

its contents, using any known beta irradiation apparatus, such as a low voltage

generator or particle accelerator, with the amount of radiation depending on the

thickness of the secondary packaging

In one embodiment the minimum sterilizing dose (MSD) of beta radiation is that

required to deliver the required SAL for the product. In one embodimentsterilizing

doses are measured with Gray (Gy) or Rad (radiation absorbed dose). In another

embodiment, absorbed doses are measured by dosimeter, preferably by film

dosimeters, calorimeters or cerium dosimeters.

In another embodiment, the amount of radiation depends on the presence of

secondary packaging and the thickness of the secondary packaging. For a typical

prefilled container, the beta radiation is desirably provided at a dosage of 25 kGyat the

surface of the prefilled container.

In one embodiment, a particle accelerator generates beta-particle acceleration

through a vacuum tube. In one embodiment, acceleration is by means such as magnetic

field, electrostatic charge or by energy transfer from high frequency electromagnetic

waves.

At the conclusion of the terminal sterilization process, the prefilled container in

secondary packaging leaves the tunnel by the outlet with surfaces decontaminated and

is suitable for use by an end user. Because treatment time for surface decontamination

is as short as about one second, surface decontamination of prefilled containers in
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secondary packaging offers numerous advantages oversterilization methods involving

gammaradiation, which are harmful to container contents, require significantly longer

exposure times for decontamination, and require additional shielding along the

production line, and cause discoloration of packaging components, Moreover,

sterilization techniques involving gamma radiation cause significant bottlenecks in

production assembly lines which are eliminated by surface decontamination using

tunable-beta radiation in an e-beam tunnel.

In one embodiment, as depicted in Fig. 3, a system 300 — for surface-

decontaminating a prefilled container in secondary packaging — includes an electron-

beam tunnel 302 equipped with one or more tunable-electron beam generators, shown

as voltage generators 304. In another embodiment, the one or more tunable-electron-

beam generators 304 of the system are configured to variably generate low-energy beta

radiation. Alternatively, electron beams are oscillated, such that the electron beamshit a

larger surface of a prefilled container and increase the exposure surface of the

container.

In yet another embodiment, the one or more generators 304 apply an accelerator

voltage to produce a sufficient amount of beta radiation to decontaminate the surface of

the prefilled container, wherein the sufficient amount of beta radiation depends on the

thickness of the secondary package and the thicknessof the prefilled container. Thus,

beta radiation is allowed to penetrate the secondary package while the thickness of the

prefilled container shields the contents therein from beta radiation.

Reference is madeto treatment times that are sufficient to terminally sterilize and

surface decontaminatethe prefilled container. In one embodiment, a sufficient treatment

time or the duration of the presence of low-energy beta radiation within the tunnel to

sufficiently decontaminate the container surface is determined by routine validation. For

example, containers that have been subjected to treatment by beta radiation are

compared to controls and can be checked for bacterial contamination using standard

laboratory protocols, such as incubation of suspected contaminated object with bacterial

growth medium and then checking for bacterial growth. By plotting treatment time

against presence of bacterial growth, the treatment time to achieve decontamination,

thus the absence of bacterial growth, can easily be determined. Validation techniques
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apply whether terminalsterilization is carried out by beta radiation as described above

or carried out by exposure to VHP as described above.

Reference is now madeto the following examples. These examples are provided

for the purposeofillustration only and should in no way be construed as being limited to

these examples but rather should be construed to encompass any andall variations,

which becomeevident as a result of the teaching provided herein.

Example 1

In the following experiment, prefilled syringes were treated with a vaporized-

hydrogen peroxide sterilization treatment in a chamber, either by a single pass through

a VHP sterilization procedure or two passes (shownin the table below as 2 x) through a

VHP sterilization procedure. Syringes containing protein solutions treated by VHP were

compared to control syringes treated with VHP to determine if the integrity of proteins

present in solution was maintained.

A formulation as described in U.S. Patent No. 7,060,269 was tested for protein

degradation following treatment by VHP.

Approximately 10 mL of solution wasfiltered through a 0.22 um syringefilter.

(Millex GV filter available from Millipore, Billerica, MA USA.) Filling of 0.5 mL syringes

was performedin a sterile lab for hydrogen peroxide treatment.

Analysis after the treatment with VHP revealed the following protein contents,

visualized by HPLC analysis: byproducts and degradation products by HPLC (IEC) and

by-products and degradation products by HPLC (SEC).

Table 1: Protein Stability Following Treatment with VHP

 IEC (% main peak) IEC (% basic peak) SEC (% monomer)

 

 

 

 

Control

9823.01 CSi 98 2 100

9823.02 CSi 98 2 100

1 x treatment

9823.04 CSi 98 2 100 
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2 x treatment

9823.07 100

The results seen were within the requirement; there were no differences between

 
the results of the untreated syringes and with hydrogen-peroxide treated syringes.

Analysis can also be carried out at different time points following treatment, such as 1

month, 3 months and six months following treatment by VHP,or over the shelf-life of the

product of the prefilled container. Analysis can be carried out to determine continued

stability of the protein solution, including tests by HPLC for presence of by-products

using standard HPLC laboratory protocols. Analysis can also be carried out by the

presence of physical changes, such as measuring the concentration of H2O>2 in solution

by a fluorescence test using an over-the-counter commercially available kit in

conjunction with an apparatus with fluorescence detection.

Example 2

The following experiment was carried cut to determine the effectiveness of

surface decontamination using beta irradiation. A commercially available e-beam tunnel

for outside decontamination of containers, equipped with KeVAC accelerators from

Linac Technologies (Orsay, France), was used to investigate the penetration depth of

the electron beam in different materials. For example, penetration was measured in a

polyethylene bag with foil thickness of 50 um, an aluminum bag with foil thickness of 0.1

mm and a glassslide of 1 mm thickness.

To increase sensitivity of the study, multiple passes of the samples through the

tunnel were investigated. Far West 60 Film dosimeters, available from Far West

Technologies (Santa Barbara, CA, USA) were used to record the radiation absorbed.

Table 2: Beta Irradiation Absorption by Packaging Materials: 

   
Numberof passes

through decontamination Absorbed dose

tunnel Dosimeterin Dosimeterin Dosimetershielded by
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Polyethylene bag aluminum bag 1mm glassslide

1 pass 30 kGy 1.3 kGy <LOQ(0.1 kGy) 
The feasibility study showed that already with these not optimized settings of the

electron beam decontamination tunnel a surface sterilization could be obtained (>= 25

kGy) whenthe product was packagedinto plastic bags. Even after 5 times passing

through the electron beam treatment tunnel, the absorbed dose within the packaging

material (behind a 1 mm thick glass wall) was far below the limit of quantitation which

was 1 kGyfor the dosimeters used.

Additionally, the oxidative stress exerted on a 0.5% Polysorbate 20 solution in

prefilled glass syringes (1mL long, ISO) was investigated by measurement of peroxides

according to standard protocols. The total amount of peroxides was measured by the

Ferrous Oxide Oxidation (FOX) test, according to a standard protocol.

Table 3: Peroxide Levels Following BetaIrradiation of Prefilled Containers: 

Numberof passes through E-beam tunnel|Peroxide content of 0.5% Polysorbate 20 solution

in water in 1mL long glass syringe (ISO) [uMol/mL] 

 Reference (not treated) 0.04

1 pass 0.04

3 passes

5 passes

  
No significant influence of the electron beam treatment on the peroxide content

of the solution enclosed in glass syringes could be observed. Thus, beta irradiation

proved safe to solutions within prefilled containers.

Additionally, the oxidative stress exerted on protein solution in prefilled glass

vials was investigated by measurement of degradation products according to standard

protocols.

A formulation as described in U.S. Patent No. 7,060,269 was tested for protein

degradation following treatment by electron beam irradiation. Approximately 0.3 mL of
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solution was filtered through a 0.22 wm filter and aseptically filled into pre-sterilized

glass vials, aseptically closed with a sterile rubber stopper and secured with an

aluminum crimp cap.

The containers were passed through the above described e-beam tunnel with

identical settings as for the other experiments mentioned above. Containers were

analyzed after the treatment with electron beam radiation to determine protein contents,

visualized by HPLC analysis for byproducts and degradation products by HPLC (IEC),

as performed above in Example 1.

Table 4: Protein Stability Following Beta Irradiation of Prefilled Containers

 
There were no differences betweenthe results of the untreated syringes and with

electron beam sterilized vials, following 1 pass, 3 passes or 5 passes through the e-

beam sanitization process, as shown in the results at Table 4. Thus, tunable-beta

radiation as described herein proved safe to solutions within prefilled containers.

The described embodiments are to be considered in all respects only as exemplary and

not restrictive. The scope of the invention is, therefore, indicated by the subjoined

claims rather than by the foregoing description. All changes which come within the

meaning and range of equivalency of the claims are to be embraced within their scope.
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CLAIMS

Weclaim:

1. A method for surface decontamination of a prefilled container in secondary

packaging, comprising:

applying vaporized-hydrogen peroxide to the surface of the prefilled

container in secondary packaging;

allowing vaporized-hydrogen peroxide to remain in contact with the

prefilled container surface for a sufficient time to decontaminate the prefilled

container surface; and

causing a post-decontamination measure to occur to reduce the presence

of vaporized-hydrogen peroxide, thereby preventing vaporized-hydrogen

peroxide from diffusing into the prefilled container.

The method of claim 1, wherein the prefilled container is a syringe containing a

drug product otherwise sensitive to sterilization treatment by gamma radiation,

sterilization treatment by exposure to steam, and sterilization treatment by

exposure to vaporizing agents and gases.

The method of claim 1 or claim 2, wherein the prefilled container is a syringe

containing a therapeutically effective amount of ranibizumab.

The method of any previous claim, wherein sufficient time to decontaminate the

surface of the prefilled container is determined by validation of treatment times

and comparedto a control standard.

The method of any previous claim, wherein the post-decontamination measure

includes applying a vacuum following the duration of treatment with vaporized-

hydrogen peroxide, thereby reversing the direction of diffusion of vaporized-

hydrogen peroxide and preventing intrusion of vaporized-hydrogen peroxide into

the prefilled container.
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. The method of any of claims 1-4, wherein the post-decontamination measure

includes applying ultraviolet rays following the duration of treatment with

vaporized-hydrogen peroxide, thereby inactivating oxidative action of hydrogen

peroxide vapors.

. The method of any of claims 1-4, wherein the post-decontamination measure

includes gas plasma treatment.

. A method for surface decontamination of a prefilled container in secondary

packaging, comprising:

presenting a prefilled container in a secondary package to an electron

beam tunnel equipped with one or more tunable electron beam generators

capable of variably generating low-energy beta radiation, and capable of

oscillating electron beams such that a larger surface of the prefilled container is

exposed to beta radiation during decontamination; and

applying an accelerator voltage of the one or more tunable electron beam

generators to produce a sufficient amount of beta radiation to decontaminate the

surface of the prefilled container, wherein the sufficient amount of beta radiation

depends on the thickness of the secondary package and the thickness of the

prefilled container, such that beta radiation is allowed to penetrate the secondary

package while the thickness of the prefilled container shields the contents therein

from beta radiation.

. The method of claim 8, wherein the thickness of the wall of the primary

packaging material is 20 or more times thicker than the thickness of the

secondary packaging material, thus reducing the dose absorbed by the product

in the container to less than 0.1 kGy.

10.The method of claim 8 or claim 9, wherein the prefilled container is a vial filled

with a solution or solid otherwise sensitive to sterilization treatment by gamma
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radiation, sterilization treatment by exposure to steam, andsterilization treatment

by exposure to vaporizing agents, gases or peroxide forming substances.

11.The method of any one of claims 8-10, wherein the prefilled container is a

syringe filled with a solution otherwise sensitive to sterilization treatment by

gammaradiation, sterilization treatment by exposure to steam, and sterilization

treatment by exposure to vaporizing agents and gases or peroxide forming

substances.

12. The method of any one of claims 8-11, wherein the prefilled container is a

syringe containing a therapeutically effective amount of ranibizumab.

13. The method of any one of claims 8-12, wherein the penetration depth is

measured by dosimetry.

14. The method of any one of claims 8-13, wherein sufficient energy to

decontaminate a surface of a prefilled container is that which provides a dose of

beta radiation of at least approximately 25 kGy to the container surface.

15.The method of any one of claims 8-14, wherein sufficient energy to

decontaminate a surface of a prefilled container is that which provides a dose of

beta radiation yielding a 10° Sterility Assurance Level of the outside of the
container surface.

16. A system for decontaminating a surface of a prefilled container in secondary

packaging, the system comprising:

a sealed chamber; and

a control unit coupled to the chamber, the control unit configured to

automatically (i) enable a vaporized-hydrogen peroxide to contact the surface of

the prefilled container in the secondary packaging; (ii) allow the vaporized-

hydrogen peroxide to remain in contact with the prefilled-container surface for a
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predetermined time; and (iii) cause a post-decontamination measure to occur to

reduce the presence of vaporized-hydrogen peroxide in the chamber, thereby

preventing vaporized-hydrogen peroxide from diffusing into the prefilled

container.

17. A system for surface-decontaminating a prefilled container in secondary

packaging, the system comprising: an electron-beam tunnel equipped with one or

more tunable-electron beam generators, the tunable-electron-beam generators,

configured to (i) variably generate low-energy beta radiation, (ii) oscillate the

electron beams such that a larger surface of a prefilled container is exposed to

electron beams; and(iii) apply an accelerator voltage to produce a sufficient

amount of beta radiation to decontaminate the surface of the prefilled container,

wherein the sufficient amount of beta radiation depends onthe thickness of the

secondary package and the thickness of the prefilled container, such that beta

radiation is allowed to penetrate the secondary package while the thickness of

the prefilled container shields the contents therein from beta radiation.

18. A kit for decontaminating the surface of a prefilled container in secondary

packaging in a sealed chamber, the kit comprising: an instruction for using the

sealed chamberto (i) apply a vaporized-hydrogen peroxide to contact the surface

of the prefilled container in the secondary packaging; (ii) allow the vaporized-

hydrogen peroxide to remain in contact with the prefilled-container surface for a

predetermined time within the sealed chamber; and (iii) cause a post-

decontamination measure to occur to reduce the presence of vaporized-

hydrogen peroxide in the chamber, thereby preventing vaporized-hydrogen

peroxide from diffusing into the prefilled container.

19. A kit for surface-decontaminating a prefilled container in secondary packaging,

the kit comprising: an instruction for (i) variably generating low-energy beta

radiation to contact the surface of the prefilled container; and (ii) produce a
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sufficient amount of beta radiation to decontaminate the surface of the prefilled

container, wherein the sufficient amount of beta radiation depends on the

thickness of the secondary package and the thickness of the prefilled container

such that beta radiation is allowed to penetrate the secondary package while the

5 thickness of the prefilled container shields the contents therein from beta

radiation.

20.A system according to claim 16 or a kit according to claim 18, wherein post-

decontamination measure includes gas plasma treatment.

10
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Amendments to the Claims:

This listing of claimswill replaceall prior versions, andlistings, of claims in the

application:

Listing of Claims:

1. (Amended) A method for surface decontamination of a prefilled container in
secondary packaging, comprising:

applying vaporized-hydrogen peroxide to the surface of the prefilled container in

secondary packaging;

allowing vaporized-hydrogen peroxide to remain in contact with the prefilied
container surface for a sufficient time to decontaminate the prefilled container surface;

and

causing a post-decontamination measure to occur to reduce the presence of

vaporized-hydrogen peroxide, thereby preventing vaporized-hydrogen peroxide from
diffusing into the prefilled container, wherein the prefilled container contains a drug

product otherwise sensitive to sterilization treatment by gamma radiation, sterilization

treatment by exposure to steam, and sterilization treatment by exposure to vaporizing

agents and gases.

(Original) The method of claim 1, wherein the prefilled container is a syringe
containing a drug product otherwise sensitive to sterilization treatment by gamma

radiation, sterilization treatment by exposure to steam, and sterilization treatment by

exposure to vaporizing agents and gases.

(Previousiy submitted) The method of 1, wherein the prefilled container is a

syringe containing a therapeutically effective amountof ranibizumab.

(Previously submitted) The method of 1, wherein sufficient time to decontaminate

the surface of the prefilled container is determined by validation of treatment times and

compared to a contro! standard.

(Previously submitted) The method of 41, wherein the post-cecontamination

measure includes applying a vacuum following the duration of treatment with vaporized-

hydrogen peroxide, thereby reversing the direction of diffusion of vaporized-hydrogen

peroxide and preventing intrusion of vaporized-hydrogen peroxide into the prefilled
container.
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(Previously submitted) The method of 1, wherein the post-decontamination

measure includes applying ultraviolet rays following the duration of treatment with

vaporized-hydrogen peroxide, thereby inactivating oxidative action of hydrogen peroxide

vapors.

(Previously submitted) The method of 1, wherein the posi-decontamination

measure includes gas plasma treatment.

(Withdrawn) A method for surface decontamination of a prefilled container in

secondary packaging, comprising:

presenting a prefilled container in a secondary package to an electron beam

tunnel equipped with one or more tunable electron beam generators capable of variably

generating low-energy beta radiation, and capable of oscillating electron beams such

that a larger surface of the prefilled container is exposed to beta radiation during
decontamination: and

applying an accelerator voltage of the one or more tunable electron beam

generators to produce a sufficient amountof beta radiation to decontaminate the surface
of the prefilled container, wherein the sufficient amount of beta radiation depends on the

thickness of the secondary package and the thickness of the prefilled container, such

that beta radiation is allowed to penetrate the secondary package while the thickness of

the prefilled container shields the contents therein from beta radiation.

(Withdrawn) The method of claim 8, wherein the thickness of the wall of the primary

packaging material is 20 or more times thicker than the thickness of the secondary
packaging material, thus reducing the dose absorbed by the product in the container to

less than 0.1 kGy.

(Withdrawn) The methodof claim 8, wherein the prefilled containeris a vial filled with a
solution or solid otherwise sensitive to sterilization treatment by gamma radiation,

sterilization treatment by exposure to steam, andsterilization treatment by exposure to

vaporizing agents, gases or peroxide forming substances.

. (Withdrawn) The method of claim 8, wherein the prefilled container is a syringe filled
with a solution otherwise sensitive to sterilization treatment by gamma_radiation,

sterilization treatment by exposure to steam, and sterilization treatment by exposure to

vaporizing agents and gases or peroxide forming substances.
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(Withdrawn) The method of claim 8, wherein the prefilled container is a syringe

containing a therapeutically effective amountof ranibizumab.

. (Withdrawn) The method of claim 8, wherein the penetration depth is measured by

dosimetry.

(Withdrawn) The method of claim 8, wherein sufficient energy to decontaminate a

surface ofa prefilled container is that which provides a dose of beta radiation of at least

approximately 25 kGyto the container surface.

. (Withdrawn) The method of claim 8, wherein sufficient energy to decontaminate a

surface of a prefilled container is that which provides a doseof beta radiation yielding a

10° Sterility Assurance Level of the outside of the container surface.

(Withdrawn; currently amended) A system for decontaminating a surface of a
prefilled container in secondary packaging, the system comprising:

a sealed chamber; and

a control unit coupled to the chamber, the control unit configured to automatically

 
othenvisesensitiveto_stesilization_treatment-by-gamma-radiation_eleniizationtreat

by-expoesureto-stean—and orilizationtreatment-by expesuretovaporizing-agents

gases perform the method according to claim 1.

 

. (Withdrawn) A system for surface-decontaminating a prefilled container in secondary

packaging, the system comprising: an electron-beam tunnel equipped with one or more
tunable-electron beam generators, the tunable-electron-beam generators, configured to

(i) variably generate low-energy beta radiation, (ii) oscillate the electron beams such that

a larger surface of a prefilled container is exposed to electron beams, and (iii) apply an

accelerator voltage to producea sufficient amount of beta radiation to decontaminate the

surface of the prefilled container, wherein the sufficient amountof beta radiation depends

on the thickness of the secondary package andthe thickness of the prefilled container,

such that beta radiation is allowed to penetrate the secondary package while the

thickness of the prefilled container shields the contents therein from beta radiation.
-4-
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18. (Withdrawn; currently amended)_Akit for decontaminating the surface ofa prefilled

1

2

2

2

wo

0.

a

nN

container in secondary packaging in a sealed chamber, the kit comprising: an instruction

 
 
 

for using the sealed chamberto

 

 
. Withdrawn) A kit for surface-decontaminating a prefilled container in secondary

packaging, the kit comprising: an instruction for (i) variably generating low-energy beta

radiation to contact the surface of the prefilled container; and (ii) produce a sufficient

amount of beta radiation to decontaminate the surface of the prefilled container, wherein

the: sufficient amount of beta radiation depends on the thickness of the secondary

package and the thickness ofthe prefilled container such that beta radiationis allowed to

penetrate the secondary package while the thickness of the prefilled container shields
the contents therein from beta radiation.

(Withdrawn) A system according to claim 16, wherein post-decontamination measure

includes gas plasma treatment. ‘

. (Withdrawn; currently amended) A kit according to claim +9 18; wherein post-

decontamination measure includes gas plasma treatment.

. (Previously submitted) The method of claim 1, wherein the drug product is a

protein solution.

Regeneron Exhibit 1252.169
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.170
Regeneron v. Novartis

IPR2021-00816

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
 APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

13/382,380 01/05/2012 Juergen Sigg PAT053689-US-PCT 9960

1095 7590 09/14/2012

NOVARTIS PHARMACEUTICAL CORPORATION
INTELLECTUAL PROPERTY DEPARTMENT SPAMER, DONALD R
ONE HEALTH PLAZA 101/2

EAST HANOVER,NJ 07936-1080
1775

NOTIFICATION DATE DELIVERY MODE

09/14/2012 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period forreply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

phip.patents @ novartis.com

PTOL-90A (Rev. 04/07)

Regeneron Exhibit 1252.170
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.171
Regeneron v. Novartis

IPR2021-00816

 

Application No. Applicant(s)

 13/382,380 SIGG, JUERGEN

Office Action Summary Examiner Art Unit
DONALD SPAMER 4142

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, maya reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- IfNO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three monthsafter the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

 

1)K] Responsive to communication(s)filed on 02 August 2012.

2a)L] This action is FINAL. 2b)K] This action is non-final.
3)L] Anelection was made by the applicant in responseto a restriction requirement set forth during the interview on

___; the restriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X] Claim(s) 1-22 is/are pendingin the application.
5a) Of the above claim(s) 8-27 is/are withdrawn from consideration.
 

6)L] Claim(s) is/are allowed.
7) Claim(s) 1-7 and 22 is/are rejected.
8)L] Claim(s)___is/are objected to.
9)[] Claim(s)__ are subject to restriction and/or election requirement.

Application Papers

10)L] The specification is objected to by the Examiner.

11)X] The drawing(s) filed on 05 January 2012is/are: a) accepted orb) objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

12)] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)XIAll 6) Some * c)L Noneof:

1.) Certified copies of the priority documents have been received.
2.L] Certified copies of the priority documents have been received in Application No.|
3.0] Copies ofthe certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action fora list of the certified copies not received.

  
Attachment(s)

1) Xx Notice of References Cited (PTO-892) 4) OC Interview Summary (PTO-41 3)
2) L] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) Bd Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application

Paper No(s)/Mail Date. 6) C Other:
U.S. Patent and Trademark Office

PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20120813
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DETAILED ACTION

Election/Restrictions

1. Applicant's election without traverse of claims 1-7 and 22 in the reply filed on 08/02/2012 is

acknowledged.

2. Claims 8- 21 are withdrawn from further consideration pursuant to 37 CFR 1.142(b) as being

drawn to a nonelected inventions, there being no allowable generic or linking claim. Election was made

withouttraverse in the reply filed on 08/02/2012.

Information Disclosure Statement

3. The dstng of rétererices in ihe specification is not a oroner information disclosure statement 3?

CPR 1.9806} requires 4 list of all patenis, publications, soolications, or other information submitted for

consideration by the Offios, and MPEP § 600.0412), subsection |. states, “the list may not be incorporated

info the specification but musi be submitted in a separate paper.”

4. The following US Patents were found referenced in the specifications but were not on the IDS:

7,060,269 Baca et al.; 4,512,951 Koubek; 4,169,123 Moore; and 4,169,124 Forstrom.

Claim Rejections - 35 USC § 102

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for

the rejections underthis section madein this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign countryorin
public use or on sale in this country, more than one yearprior to the date of application for patent in
the United States.

6. Claims 1, 4, 5, 7, and 22 are rejected under 35 U.S.C. 102(b) as being anticipated by US Patent

Application Publication Number 2003/0003014 Metzneret al. as evidenced by US Patent 6,228,324

Hasegawaetal.

7. With regards to claim 1, Metzneret al. teaches a method for surface decontamination of a

prefilled container in secondary packaging (para [0010-0011]). Metzner et al. teaches the use of

vaporized hydrogenperoxide in order to sterilize the surfaces of the packaging (para [0019]). Metzneret

al. also teaches that the hydrogen peroxideis left in contact with the surfaces for a sufficient amount of
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time to achieve decontamination (para [0032-0033]) and gives an example of about 17 min in each half

cycle in example 3 (para [0071]). Metzneret al. also teaches the use of post-decontamination measures

of applying a vacuum (para [0034 - 0035]). The vacuum post decontamination treatment taught by

Metzner et al. would remove the hydrogen peroxide as evidenced by Hasegawaet al. Hasegawaetal.

states that the application of a vacuum removes the hydrogen peroxide from inside the packaging

(column 8 lines 63-67 and column9 lines 32-38).

8. In the backgroundof the invention, Metzneret al. teaches that this method can be done on

temperature sensitive pharmaceutical products (para [0002]). It expands to say that such products are

sensitive to sterilization with gamma radiation (para [0005]), autoclaving (para [0003]) (exposure to

steam), and ethylene oxide (since ethylene oxide residue can render the drug producttoxic or

carcinogenic) (gas) (para [0004)).

9. With regardsto claim 2, in the background of the invention, Metzneret al. teaches that this

method can be done on temperature sensitive pharmaceutical products (para [0002]). It expands to say

that such products are sensitive to sterilization with gammaradiation (para [0005]), autoclaving (para

[0003]) (exposure to steam), and ethylene oxide (since ethylene oxide residue can render the drug

producttoxic or carcinogenic) (gas) (para [0004]). In example 3, Metzneret al. teaches that the protein

drug productis in a carpule (para [0061]). A carpule is the same as asyringe. A carpule is an integral

part of a syringe and would not be useable to administer a drug withoutthe rest of the syringe.

10. With regards to claim 4, Metzneret al. teaches determiningif the sterilization methodis effective

(para [0037]). This is considered to include testing whether the treatment times are sufficient since

treatment times are part of the method. Metzneret al. teaches that sterilization effectivenessis

determined by comparing the reduction factor of colony forming units (CFU) and comparing this value to a

control standard (para [0037]). The control standard taught by Metzneretal. is that sterilization is

achievedif log;,(CFU) is greater than or equal to 6 (para [0037]).

11. With regards to claim 5, Metzneret al. teaches a post decontamination measure of applying a

vacuum following treatment with vaporized hydrogen peroxide (para [0034]). While Metzneret al. does

not specifically state the intended use of “reversing the direction of diffusion of vaporized hydrogen
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peroxide and preventing intrusion of vaporized hydrogen peroxide into the prefilled container,” the method

of using a vacuum after effective treatment inherently achieves this. This is affirmatively shown by the

teaching Hasegawaetal.

12. Hasegawaet al. states that the application of a vacuum (taught by Metzneret al.) removes the

hydrogen peroxide from inside the packaging (column 8 lines 63-67 and column 9 lines 32-38).

13. The prevention of hydrogen peroxide intrusion can be further confirmed when Metzneret al.

measures the amountof proteins undamaged by thesterilization method andfinds that the method

damagedverylittle to none of the protein products (para [0076)).

14. With regards to claim 7, teaches a post decontamination measure that includes a plasma

treatment (para [0035]). This is considered to be a gas plasma.

15. With regards to claim 22, Metzneret al. teaches that the hydrogen peroxide vaporsterilization

method can be used for sterilizing prefilled containers in secondary packaging wheretheprefilled drug

productis various proteins (para [0061]).

Claim Rejections - 35 USC § 103

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis forall obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 ofthistitle, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was madeto a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the mannerin which the invention was made.

17. Claim 2 rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent Application

Publication Number 2003/0003014 Metzneret al. as applied to claim 1 above, and further in view of US

Patent 6,228,324 Hasegawaetal.

18. Metzneret al. remains as applied to claim 1 above. Metzner et al. teaches this method can be

done on temperature sensitive pharmaceutical products (para [0002]). It expands to say that such

products are sensitive to sterilization with gammaradiation (para [0005]), autoclaving (para [0003))

(exposure to steam), and ethylene oxide (since ethylene oxide residue can render the drug product toxic

or carcinogenic) (gas) (para [0004]). In example 3, Metzneret al. teaches that the protein drug productis
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in a carpule (para [0061]). A carpule is a container for medicine that is administered to the patient with a

syringe. Metzner thus does not expressly state the use of the method on a syringe in secondary

packaging. Hasegawaet al. teaches a methodforsterilizing a syringe in secondary packaging using

hydrogen peroxide vapor (abstract and figure 4). A person having ordinary skill in the art at the time of

the invention would be capable of modifying the method taught by Metzneret al. to sterilize a syringe in

secondary packaging as shown in Hasegawaetal. in order to provide a sterile drug product by using

hydrogen peroxide vapor (abstract and figure 4).

19. Claim 3 rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent Application

Publication Number 2003/00038014 Metzneret al. as applied to claim 1 above, and further in view of US

Patent Application Publication 2007/0190058 Shams.

20. Metzneret al. teaches the limitations of claim 1 as discussed above. Metzneret al. teaches a

method of using hydrogen peroxide vaporforsterilizing different proteins in secondary packaging (para

[0061]) at 30°C (para [0063]) and teaches that the treatmentdid not destroy the protein products (para

[0076]). Metzner et al. does not specifically mention the use of the methadfor treating a medical product

wherethe prefilled drug is ranibizumab, a protein. The claim recites “therapeutically effective” (implying

non degraded protein when administered into a body for treatment). A person having ordinaryskill in the

art at the time of the invention would understandthatif this method is capable of sterilizing prefilled

protein drug products in secondary packaging without causing degradation of the proteins that the

method is capable of treating the specific protein ranibizumab.

21. Additionally the concept of using ranibizumab delivered by a syringe is also knownin the prior art.

Shams teachesthe administration of ranibizumab by syringe injection (para [0128]). A person having

ordinary skill in the art at the time of the invention would be capable of modifying the method taught by

Metzneret al. with the addition of ranibizumab being the drug in the syringe, as taught by Shams, in order

to administer a dose of ranibizumab as a therapuetic drug (abstract and para [0028]) in a sterile manner

which is desired by Shams whostates that the treatment should be formulated, dosed, and administered

in a fashion consistent with good medical practice (para [0092]) which would include using a sterile

syringe.
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22. Claim6is rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent Application

Publication Number 2003/0003014 Metzneret al. as applied to claim 1 above, and further in view of US

Patent Application Publication 2005/0226764 Moirandatet al.

Metzneret al. teachesthelimitations of claim 1 as discussed above. Metzneret al. also teaches the use

of a post decontamination measure using a vacuum (para [0034]) and a plasma treatment(para [0035]).

23. Metzneret al. does not teach the useofultraviolet rays in a post decontamination measure.

24. Moirandatet al. teaches a method of decontaminating a clean room with hydrogen peroxide

followed by post decontamination measures (para [0008], summaryof invention). Moirandatetal.

teaches that hydrogen peroxide remaining after decontamination can be photochemically broken down by

UV radiation (ultraviolet rays) into oxygen and water (para [0031]). A person having ordinaryskill in the

art at the time of the invention would have been able to modify the method of Metzneret al. with the

addition of ultraviolet rays to deactivate hydrogen peroxide vapors rapidly and in the least costly manner

(Moirandat et al. para [0008)).

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner should

be directed to DONALD SPAMER whosetelephone numberis (671)272-3197. The examiner can

normally be reached on Mondaythrough Friday,9 to 5.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor,

Michael Marcheschi can be reached on 571-272-1374. The fax phone numberfor the organization where

this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent Application

Information Retrieval (PAIR) system. Status information for published applications may be obtained from

either Private PAIR or  Public PAIR. Status information for unpublished applications is available through

Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic Business Center (EBC)

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative

or access to the automated information system, call 800-786-9199 (IN USA OR CANADA)or 571-272-

1000.

/DONALD SPAMER/

Examiner, Art Unit 4142

/GORDON R BALDWIN/

Supervisory Patent Examiner, Art Unit 4161
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Examiner: SPAMER, DONALD

ROBER

Cont No. S950

INTERNATIONAL APPLICATION NO: POTRER2070/060014

FILED: July 78, 2070

U.S. APPLICATION NO: 73/382380

35 USC 8371 DATE: January 08, 2042

FOR: Surface Desontaminaton-of Prefilled Gontainers in Secondary
Packaging

Sigg, Juergen

MS: Amendment
Gommissioner for Patents

PO Box 1450

Alexandria, VA.22373-1450

AMENDMENT

Sit:

This Reply is submitted in response. to the Office Action mailed September 14, 2072.

Reconsideration ofthe present rejections and withdrawal of the preseni rejections are

raspecttidly requested.

Amendmentsto the Claims are reflected in the listing of the cigims which begins on

page 2-of this paper.

Remarks/Arquments. begin.on page 6 of this paper.
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Amendments to the Ciaims:

This isting of claims will replace all prior versions. and listings, of claims.in the

application:

ListingofClaims:  

4. (Gurently Amended) A amethod for surface decontamination of a prefilled

oontainer syringe in secondary packaging, coniprising:

applying vaporizer-hydrogen peroxide to the surface ofthe prefilled container in

secondary packaging al amiblent pressure:

allowing vaporized-hydrogen peroxide to remain in contact with the prefilled

corainer surface for a sufficient time to decontaminate ihe prefilled container surface at

ambientpressure, and

causing @ post-decontamination measure to occur to reduce the presence of

yaporized-hydragen. peroxitie, thereby preventing vaporized-hydrogen. veroxide fram

diffusing into the prefilled container, wherein the prefitled container contains a drug

product otherwise sensitive to stefilization treatment by gamma radiation, sterilization

treatment by expdsurs to. steam, and steciization treatment by exposure. to vaporizing

agenis and gases.

Po (Carently amended) The-methad of claim 4, wherein the profiledseataineris-a syinge

eeniainiag contains a drug product otherwise sensitive ta Sterilization treatment by

garmtha fadiation, sterilization treatment by exposure to steam, and sterilization treatment

by exposure fo vaporizing agents and gases.

3. (Currently amended) Themethod of claim J, wherein the preflled-conteinenis-a: syringe

centaining contains a therapeuticallyeffective amount of ranibizumab.

 

<. {Previously presented) The method of ‘cigim 1, whersin sufficient time to

dacontaniinate the surface of the prefilled centainer syringe is determined by validation

of treatment times and compared to a control standard.

cn (Currently amended) The method of claim 1. wherein the posi-decontamination
 

measure includes applying a vacuum following the duration of treatment. with vaporized-

hydrogen peroxide, thereby reversing the direction of diffusion of vaporized-hydragen

peroxide and preventing intrusion of vaporized-hydragen peroxide inte the prefilled

eoniaines syringe.

6. {Previously presented} The method of claim 1, wherein the post-decontamination
 

measure inchides applying ultraviolet rays following the duratian of treaiment with

«Be
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od

seahe

vaporized-hydrogen peroxide, thereby inactivating oxidative action of hydrogen peroxide

vapors.

{Previously presented) Fhe methodof'claim J, wheren: the postdecontamination

measure includes. gas plasma treatment.

(Withdrawn) A meéihed for surface decontamination of a prefilled container in

secondary packaging, comprising:

presenting @ prefilled container in a secondary package ta an electron beam

tunnel equipped with one or more tunable electron beam generators capable of variably

generating low-energy. bela radiation, and capable of oscifiating electron beams such

that a larger surface of the prefilled container is expased to beta radiation during

decontamination; and

applying an accelerator voltage of the one oar more tunable electron beam

qénerators to produce a sufficient amount of beta radiation to deconiaminate the surface

of the prefilled container, wherein the sifficient amount of beta radiation depends on the

thickness of the secondary package and the thickness of the prefilled container, such

that beta radiation is dlowed fo penetrate the secondary package while the thickness of

the prefilled containershiekis ihe contents therein-fram betaradiation.

(Withdrawn) The method of claim 8, wherein the thicknessof the wall of ihe primary

packaging material is 20 or more times thicker than the thickness of the secondary

sackaging material, thus reducing the dose absorbed by. the product in the container to

fess than G.1 kGy.

. (Withdrawn) The method ofclaim &, wherein the prefilled containeris a vial filed with a
solution or solid otherwise sensitive ta sterilization treatment by gamma radiation,

sterilization treatment. by exposure to sleam. and sterilization treatment by expcsure to

vaporizing agents, gases or peroxide forming substances.

_ OANithdrawn) «The method of claim 8, wherein the prefilled coniainar is a syringe filed

with a solution otherwise sensitive tc sterilization treatment by. gamma radiation,

sieriization treatment by exposure to steam, and sterilization treatment by exposure ta

vaporizing agents.ang gases or peroxide forming substances.

{Withdrawn} The method of claim 8, wherein the prefilled container is @ syringe

containing a therapeutioally effective amountof ranibizumab.

i
i

a
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#3. GAitidrawn} The method of-claim 8, wherein the penetration depth is measured by

dosimetry:

+4, (Aitidrawn) The method cf claim §, wherein sufficient energy to decontaminate a

surface of.a prefilled container is that which provides a dose of beta radiation of af least

approximately 25 kGy to the conlainer surface.

15.\Withdrawn} The meéthed of claim 8, wherein sufficient energy to decontaminate. a

stirface ofa prefilled container is thatwwhich provides a dose of beta radiation yielding a

40° Sterility Assurance Level of the outside of the container surface.

16. (Withdrawn:previouslypresented) A system for decontaminating « sunace of a

prefilled container in secondary packaging, the system comprising:

@ sealed chamber: and

a control unit coupled to the chanrber, the control unit configured to autamatically

perform the method according fo claim 1,

q wd . (Withdrawn) A system for surface-decontaminating a prefilled conlainer in secondary
packaging. ihe system comprising: an slectren-heam tunnel equipped with oneor more

tunable-electron beam Generators, the tunable-clectran-beam generators, configured to

i} variably generatelow-energy beta radiation, (0 oscillaiethe electron beams such that

a larger surface of a prefilled container is exposed to electron beams: and(i) apply an

acoelerator voltage to produce a sufficient amount of beta radiation to decontaminate the
surface of the prefilled container, wherein the sufficient amountof beta radiation depends

onthe thickness. of the secondary package and the thickness. of theprefilled coniainer,

such that beta radiation is allowed fo. penetrate. the secondary package while the

thickness of the prefilled container shields the cantents therein fromm beta radiation.

78. (Withdrawn; previously presented) A kif for decontaminating the surface of a prefilled

cantainer in secondary packaging ina sealed chamber, the kit comprising: an instruction

for using the sealed chamber to perform the methad accordingto claim 1.

19. (Withdrawn) A kit for surface-cecontaminating a prefilled container in secandary

packaging, the ki comprising: an instruction for @} variably generating low-energy beta

radiation to. contact the surface of the prefilled container, and Gi) produce a. suffickent

amount of beta radiation to decontaminate the surface of the prefilled container, wherein

the sufficient amount of beta radiation depends on the thickness of the secondary

-G-
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BS

6.

BO

package and the thickness of the prefilled container such that betaradiation isallowed to

venetrate the secondary package while the thickness ofthe pretiled container shields

the contents therein from beta radiation.

(Withdrawn) A system according fa claim 16, wherein posi-deconiamination measure

includes gas plasma treatment.

. (Withdrawn: previously presented) A kit accordirig te claim 18, wherein post

decontamination measure includes gas plasma treatment.

. (Previously preserited) The method of claira 3, wherein the drug product is a

protein salution,
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Remarks/Arqumnenia

i. Claims

Claims 1-22 dre presenily pending in this patent application. Claims &- 21 have been

withdrawn as being drawn to non-elected subject matter.

Claims 1-3 and’ S are amended without prejudice to specify thai the claimed prefilled

coniainer is asyringe. Support for these amendrnents can be found throughout the

specification as filed,-é.g., original claims 2, 3, 11 /and 42, Figure 1, and. Paragraphs {0027},

[0028], [0043] and [0044] ofthe original specification as published (US 2012/0014424}. Thus,

no new matter has been added. Claim 7 is further stnended fo cladly that the application of

HO. and subsequent step of decontamination of the prefilled syringe by HzO, is done at

ambient pressure, Le., in the absence of a vacuum or low pressure system, Support for this

amendirent can be found throughout ihe specification as-tiled, which nowhere conlains

disclosureofa requirement that the application of HO: and subsequent step of decontamination
of the prefilled syringe by HO» be performed under vacutim. Thus, this-amendment adds no

new fatter.

Clainis.3-7 have algo been amended io correct a typographical error. The Applicarits

have discovered that the preamble for claims 3-7 on record reads“[f}he method of 1°,so these

claims have been corrected so that the preamble reads “[§he method of claim 1." These
arnendments add no new matter.

Applicants reserve the right fo pursue subject matter that remains after the prosecution

of the present application in @ future continuing patent application, for example, a division,

 
Claims 3, 4.5.7 and 22 have been rejected under 35 WS.0. §102 as anticipated by

published USPatent Application 2003/0003014 to Melzner (Meizner”). Accardingto the

Exartinar, Metener teaches each and every element of the rejected claims.

With conceding the validity of the Examiner's rejection, the Applicants have amended
claim 1 (arid thereby clains 4.5, 7 and 22, which all depend front clain: 1} to specify that the

claimed prefilled container isa syrings, The Examiner concedes that Meizner does nol teach

sterilization of a syringe in secondary packaging (see Office Action, p. 5. paragraph 12).

Moreover, claim 7 as amended also-carifies that the application of HsO, and the subsequent

step of decontamination of the prefilled syringe by H,O,.accur ahambient pressure, All of the

methods disclased fand claimed) in Metener require that the secondary packaging be under

vacuum fo achieve pressure to about 400-500 mtorr prior ia injection of H.O, (see Meizer at

claim 1, Comparative Example 1 (paragraph [6044)}, Example 2 (paragraph [0056], Example 3

foaragraph [O070), Example 4 (paragraph (0083), Example 5 (paraigqranh [0093}}, and Example

6-(paragraph [0103)). indeed, nowhere in Metzger.is there any teaching or suggestion thai the

«6+
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aforemeritioned steps can be performed in the absence of a vacuum to achieve a low pressure

environment.

Thereiore, for at least the aforementioned reasons, claim 1 as amended is not

anticipated by Metzner. Moreover, because claims 4, 5,7 and 22 depend fram claim 7, these

claims are not anticipated by Metzner, either. Accordingly, the Applicants respectfully request

withdrawalof this rejection.

Th Rejections under 35 U.S.C.

Claim 2 is rejected under 38 U.S.C. §103 for obviousness over Metzner in view of US

   103. ~ Obviousness

Patent6,228.924 to Hasegawa (‘Hasegawa’). As stated above, the Examiner concedesthat

Metzner does not teach sterilization of a-syringe in secondary packaging. The Exammer relies

on Hasegawa fo cure this Geficiency of Metzner.

As. staied above, claim 1.as amended specifiesthat the prefilled container is a syringe,

and aise clarifies that the application-of HO. and the subséquent step of decontamination of the

orefilled syringe by HO, occur at ambientpressure. The Applicants concede that the

Examiner's relance on Hasegawa: farits disclasure that the prefilled container can be a syfinge

is well placed. However, the surface sterilization methads of Hasegawe also require that a

vacuum environment is established pricr to supplyingthesystem with H.O. (see Hasegawa at

Fig. t, and column 8, lines 30-37 (Successivaly, after the operatian of the vacuum pump (82)
 

on the pressurereducing line (8) is stopped Gr changed-over fc idling and thesluice valves (62)

and (63)are closed; the hydrogen peroxide gas is fed through the supply line (4} for hydrogen
peroxide gas"}). Thus, Hasegawa cannot be relied upon te cure the second deficiency of

Metzner, namely that the methods accordingto Metzner require establishment of a vacuum

environment prior ta supplying the system with H:O., while the claimed method is performed at

ambient. greasure,

Therefere, for at least the aforementioned reasons, claim 1 as amended is not obvious

over Metener in view of Hasegawa. And, becauseclain2 depends from claim 1, claim 2 cannot

be obviGus over Metzner in view of Hasegawa, either, Accordingly, the Applicants respectfully

request wihdrawal-af this rejectian..

Claim 3 is rejected under 35. U:S.C. § 103 for obviousness over Metzner in. view of

published US Patent Application 2007/0390058 to Shams (“Shams”). The Examiner concedes

that Metzner does not teach sterilization of a syringe containing ranibizumab. The Examiner

relies on Shams to cure this deficiency of Metzner. On the basis of the amendmentte claim 7

arifying that the application of H2O> and the subsequent step of decontamination of the

prefilled syringe by FeO, occur at ambient pressure, the Applicanis traverse,

More specifically, because Shams dees not disclose any method for surfacesterilization

of prefilled syringes, it-cannot cure this deficiency of Metzner.

-7-
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Therefor, for at least the aforementioned reasons, claim 1 as amended is not obvious

over Metzner in view of Shams. And, because claim 3 depends from claim 4, claim 3 cannot be

obvious over Metzner in view of Shams, either. Accordingly, the Applicants reapectfully request

wilhdrawal of this rejection,

Claim Sis rejected under 35 U.S.C_§ 103 for obviousness over Metznerin view of

published US Patent Application 2005/0220764 to Moirandat (Moiandal}. The Examiner

concedes that Metzner does not taach a postdecontamination step-asingultraviolet radiation.

The Examinerrelies on Moirandal to cure ts deficiency of Metzner, On ihe oasis of the

amendment to claim 7 clarifying that ihe application of HO: and the subseduent step of

decontamination of the prefilled syringe by HG) occur at ambient pressure, the Applicanis

traverse.

More specifically, because Moirandat does not disclose any meliod for surface

steritzation of previlled syringes, if cannotcure this deficiency of Metzner,

Therefore, for at least the aforementioned reasons, claim 1 as amended is: not obvious

over Metener in wew of Moirandat. And, beacauseclaim 3 depends from claim 1, claim 3 cannot

be obviousover Metzner in view of Molrandat, either. Accordingly, the Applicants respectfully

request withdrawal of this rejection,

ry, Gonglusion

Applicants balleve thal the foregoing constitutes @ complete and full response to the

Action of record. Nf there are-any issues that canbe resolved by a telephone. conferenae, the

Examineris invited to call the tindefsigned attorney.

Raspectiully subnutied,
/ Andrew Holmes/

Novartis Pharmacetticale Corporation AndrewHolmes
One Health Plaza, Bldg. 104 Agent for Applicant
East Hanover,Nu 07936 Reg. No. 57,813
+7 8627785816

Date: December 12, 2012
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Address: COMMISSIONER FOR PATENTS
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www.uspto.gov
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The time period forreply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

phip.patents @ novartis.com
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Application No. Applicant(s)

 13/382,380 SIGG, JUERGEN

Office Action Summary Examiner Art Unit
DONALD SPAMER 1775 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, maya reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- IfNO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three monthsafter the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

 

1)K] Responsive to communication(s)filed on 12 December 2012.

2a) This action is FINAL. 2b)U This action is non-final.
3)L] Anelection was made by the applicant in responseto a restriction requirement set forth during the interview on

___; the restriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X] Claim(s) 1-22 is/are pendingin the application.
5a) Of the above claim(s) 8-27 is/are withdrawn from consideration.
 

6)L] Claim(s) is/are allowed.
7) Claim(s) 1-7 and 22 is/are rejected.
8)L] Claim(s)___is/are objected to.
9)C] Claim(s) are subject to restriction and/or election requirement.

 

* If any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway
program at a participating intellectual property office for the corresponding application. For more information, please see
htto./Awwwuspto.gov/patents/inif events/poh/index isp or send an inquiry to PPHteedback@uspto.qov.
 

Application Papers

10)X] The specification is objected to by the Examiner.
11) The drawing(s)filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

  

Replacementdrawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)T Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).

a)LIAll 6) Some * c)L Noneof:
1. Certified copies of the priority documents have been received.

2.0] Certified copies of the priority documents have been received in Application No.
3.0] Copies of the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action fora list of the certified copies not received.

 
 

Attachment(s)

1) isd Notice of References Cited (PTO-892) 3) OC Interview Summary (PTO-41 3)
Paper No(s)/Mail Date.

2) XK Information Disclosure Statement(s) (PTO/SB/08) 4) oO Other:
Paper No(s)/Mail Date 12/12/2012.

U.S. Patent and Trademark Office

PTOL-326 (Rev. 09-12) Office Action Summary Part of Paper No./Mail Date 20121217
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Application/Control Number: 13/882,380 Page 2

Art Unit: 1775

DETAILED ACTION

1. The amendmentfiled 12/12/2012 has been received and considered for examination.

Response to Arguments

2. Applicant's arguments with respect to claims 1-7 and 22 have been considered but are mootin

view of the new groundsof rejection. Applicant's amendment necessitated the new groundsofrejection.

The newly relied upon prior art of Dalmasso et al. (US Patent 5,788,941) teaches the newly claimed

limitation regarding “ambient pressure”. See rejection below.

3. The Applicant remarks that the addition of requiring the application of hydrogen peroxide and

subsequent decontamination to be carried out at ambient pressure is not new matter since there is no

teaching of a requirementthat it be carried out at a reduced pressure. This argumentis not persuasive

because the specification does not disclose or teach that the pressure is ambient during the application

and decontamination.

Specification

4. The amendmentfiled 12/12/2012 is objected to under 35 U.S.C. 132(a) becauseit introduces

new matter into the disclosure. 35 U.S.C. 132(a) states that no amendmentshall introduce new matter

into the disclosure of the invention. The added material which is not supported by the original disclosure

is as follows: the limitation that the vaporized hydrogen peroxide is applied to the prefilled container in

secondary packaging and that the hydrogen peroxide remains long enough to decontaminate the surface

occurs at ambient pressure.

Applicant is required to cancel the new matterin the reply to this Office Action.

Claim Rejections - 35 USC § 112

5. The following is a quotation of 35 U.S.C. 112(a):
(a) INGENERAL.—Thespecification shall contain a written description of the invention, and of the
manner and process of making and usingit, in such full, clear, concise, and exact terms as to enable any
person skilled in the art to whichit pertains, or with whichit is most nearly connected, to make and use
the same, and shall set forth the best mode contemplated by the inventoror joint inventor of carrying out
the invention.

 

The following is a quotation of 35 U.S.C. 112 (pre-AlA), first paragraph:

Regeneron Exhibit 1252.194
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.195
Regeneron v. Novartis

IPR2021-00816
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Art Unit: 1775

The specification shall contain a written description of the invention, and of the manner and process of
making and usingit, in suchfull, clear, concise, and exact terms as to enable any personskilled in the art
to whichit pertains, or with whichit is most nearly connected, to make and use the same and shall set
forth the best mode contemplated by the inventor of carrying out his invention.

6. The following is a quotation of 35 U.S.C. 112(b):

(B) CONCLUSION.—Thespecification shall conclude with one or more claims particularly pointing out
and distinctly claiming the subject matter which the inventoror a joint inventor regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming
the subject matter which the applicant regards as his invention.

7. The following is a quotation of 35 U.S.C. 112(d):
(d) REFERENCE IN DEPENDENT FORMS.—Subjectto subsection (e), a claim in dependent form shall
contain a reference to a claim previously set forth and then specify a further limitation of the subject
matter claimed. A claim in dependent form shall be construed to incorporate by referenceall the
limitations of the claim to whichit refers.

 

 

8. Claims 1-7 and 22 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first

paragraph, asfailing to comply with the written description requirement. The claim(s) contains subject

matter which was not described in the specification in such a way as to reasonably conveyto one skilled

in the relevant art that the inventor or a joint inventor, or for pre-AlA the inventor(s), at the time the

application wasfiled, had possessionof the claimed invention.

The amendmentto claim 1 addsthe limitation that the vaporized hydrogen peroxide is applied to

the prefilled container in secondary packaging and that the hydrogen peroxide remains long enough to

decontaminate the surface occurs at ambient pressure. There is no teaching in the specification that this

occurs at ambient pressure. Since claims 2-7 and 22 all depend on claim 1, they also contain all the

limitations of claim 1 and thus are also rejected for containing new matter.

9. Claims 1-7 and 22 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject matter

which the inventor or a joint inventor, or for pre-AlA the applicant regards as the invention.

10. Claim 1 recites the limitation "the prefilled container" in lines 3, 5, 6, and 10. Thereis insufficient

antecedent basis for this limitation in the claim.
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Art Unit: 1775

Claims 2-7 and 22 are rejected for being dependent on claim 1 and thus containing the limitation

“the prefilled container” as well.

11. Claim 2 is raiected under 35 U.S.C. 112, 4th paragraph, as being of improper dependent form for

failing to further lirit ihe subject matter of ihe claim unon which it depends, or for falling to include all the

limilations of the ckaim upon which itdepends. Since claim 1 has been amendedto include the limitation

of a syinge (instead of a orefiied containenthe limitations of ihe dependent claim 2 are now alreacy

claimed in the independent claim 1. Apoiicant may cancel the clairn(s}, arnencthe clairn(s) to olace the

clainis) in proper dependent form, rewrite the claim(s) in independent form, or presert a sulficient

showing that the dependent claimis) comptes with the statufory requirements,

Claim Rejections - 35 USC § 103

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis forall obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of thistitle, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was madeto a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the mannerin which the invention was made.

13. Claims 1, 4, 5, 7, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Metzneret al. (US Patent Application Publication Number 2003/0003014) as evidenced by Hasegawaet

al. (US Patent 6,228,324) and in view of Hasegawaetal. (US Patent 6,228,324) and Dalmasso et al. (US

Patent 5,788,941).

With regards to claim 1, Metzner et al. teaches a methodfor surface decontamination of a

prefilled container in secondary packaging (para [0010-0011]). Metzneret al. teaches the use of

vaporized hydrogen peroxide in orderto sterilize the surfaces of the packaging (para [0019]). Metzneret

al. also teaches that the hydrogen peroxideis left in contact with the surfaces for a sufficient amount of

time to achieve decontamination (para [0032-0033]) and gives an example of about 17 min in each half

cycle in example 3 (para [(0071]). Metzner et al. also teaches the use of post-decontamination measures

of applying a vacuum (para [0034 - 0035]). The vacuum post decontamination treatment taught by
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Metzneret al. would remove the hydrogen peroxide as evidenced by Hasegawaet al. Hasegawaetal.

states that the application of a vacuum removesthe hydrogenperoxide from inside the packaging

(column8,lines 63-67 and column 9,lines 32-38).

Metzneret al. teaches this method can be done on temperature sensitive pharmaceutical

products (para [0002]). It expands to say that such products are sensitive to sterilization with gamma

radiation (para [0005]), autoclaving (para [0003]) (exposure to steam), and ethylene oxide (since ethylene

oxide residue can render the drug producttoxic or carcinogenic) (gas) (para [0004]). In example 3,

Metzneret al. teaches that the protein drug productis in a carpule (para [0061]). A carpule is a container

for medicine that is administered to the patient with a syringe. Metzner thus does not expressly state the

use of the method on a syringe in secondary packaging. Hasegawaet al. teaches a methodforsterilizing

a syringe in secondary packaging using hydrogen peroxide vapor (abstract and figure 4). A person

having ordinary skill in the art at the time of the invention would be capable of modifying the method

taught by Metzneret al. to sterilize a syringe in secondary packaging as shown in Hasegawaetal. in

orderto provide a sterile drug product by using hydrogen peroxide vapor (abstract and figure 4).

The method taught by Metznerincludes a step of lowering the pressurein the treatment chamber

below ambient atmospheric pressure prior to the application of hydrogen peroxide and subsequent

decontamination. Dalmasso etal. teaches a methodforsterilizing a biological medical productthat is

sensitive to traditional heat, gamma ray, and ethylene oxide sterilization methods(the proteins in bone

can be denatured by heat, gamma ray, and ethylene oxide methods) by applying hydrogen peroxide

vapor (abstract and column 1, lines 31-60). Delmassoet al. teaches that effective sterilization can be

achieved at atmospheric (ambient) pressure and room temperature (column 7, lines 40-53). A person

having ordinary skill in the art at the time of the invention would have found it obvious to simplify the

method taught by Metzner by applying the hydrogen peroxide vapor causing subsequent decontamination

at ambient (atmospheric) pressure (removing a step of evacuating the chamberto near vacuum prior to

the application and decontamination) motivated by simplifying the method taught by Metzner (saving

energy by having to run the vacuum less) with a reasonable expectation of success as taught by

Delmassoetal.
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With regardsto claim 4, Metzneret al. teaches determiningif the sterilization methodis effective

(para [0037]). This is considered to include testing whether the treatment times are sufficient since

treatment times are part of the method. Metzner et al. teaches that sterilization effectivenessis

determined by comparing the reduction factor of colony forming units (CFU) and comparing this value to a

control standard (para [0037]). The control standard taught by Metzneretal. is that sterilization is

achieved if log;,(CFU) is greater than or equal to 6 (para [0037]).

With regardsto claim 5, Metzneret al. teaches a post decontamination measure of applying a

vacuum following treatment with vaporized hydrogen peroxide (para [0034]). While Metzneret al. does

not specifically state the intended use of “reversing the direction of diffusion of vaporized hydrogen

peroxide and preventing intrusion of vaporized hydrogen peroxide into the prefilled container,” the method

of using a vacuum after effective treatment inherently achieves this. This is affirmatively shown by the

teaching Hasegawaetal.

Hasegawaet al. states that the application of a vacuum (taught by Metzneret al.) removes the

hydrogen peroxide from inside the packaging (column8,lines 68-67 and column 9,lines 32-38).

The prevention of hydrogen peroxide intrusion can be further confirmed when Metzneretal.

measures the amount of proteins undamagedbythesterilization method and finds that the method

damaged verylittle to none of the protein products (para [0076)).

With regards to claim 7, teaches a post decontamination measurethat includes a plasma

treatment (para [0035]). This is considered to be a gas plasma.

With regardsto claim 22, the combination of Metzneret al. and Hasegawaet al. teaches that the

hydrogen peroxide vaporsterilization method can be usedforsterilizing prefilled syringes in secondary

packaging wherethe prefilled drug productis various proteins (Metzneret al. para [0061]).

14. Claim 3 rejected under 35 U.S.C. 103(a) as being unpatentable over Metzneret al. (US Patent

Application Publication Number 2003/0003014 ), Hasegawaet al. (US Patent 6,228,324), and Dalmasso

et al. (US Patent 5,788,941) as applied to claim 1 above, and further in view of Shams (US Patent

Application Publication 2007/0190058).
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Metzneret al. teaches the limitations of claim 1 as discussed above. Metzneret al. teaches a

method of using hydrogen peroxide vapor for sterilizing different proteins in secondary packaging (para

[0061]) at 30°C (para [0063]) and teachesthat the treatment did not destroy the protein products (para

[0076]). Metzner et al. does not specifically mention the use of the methodfor treating a medical product

wheretheprefilled drug is ranibizumab, a protein. The claim recites “therapeutically effective” (implying

non degraded protein when administered into a body for treatment). A person having ordinary skill in the

art at the time of the invention would understandthatif this method is capable of sterilizing prefilled

protein drug products in secondary packaging without causing degradation of the proteins that the

method is capable of treating the specific protein ranibizumab.

Additionally the concept of using ranibizumab delivered by a syringe is also knownin the prior art.

Shamsteaches the administration of ranibizumab by syringe injection (para [0128]). A person having

ordinaryskill in the art at the time of the invention would be capable of modifying the methed taught by

Metzneret al. with the addition of ranibizumab being the drug in the syringe, as taught by Shams, in order

to administer a dose of ranibizumab as a therapuetic drug (abstract and para [0028]) in a sterile manner

which is desired by Shams whostates that the treatment should be formulated, dosed, and administered

in a fashion consistent with good medical practice (para [0092]) which would include using a sterile

syringe.

15. Claim6is rejected under 35 U.S.C. 103(a) as being unpatentable Metzneret al. over (US Patent

Application Publication Number 2003/0003014), Hasegawa et al. (US Patent 6,228,324), and Dalmasso

et al. (US Patent 5,788,941. as applied to claim 1 above, andfurther in view of Moirandatet al. (US

Patent Application Publication 2005/0226764).

Metzneret al. teachesthelimitations of claim 1 as discussed above. Metzneret al. also teaches

the use of a post decontamination measure using a vacuum (para [0034]) and a plasma treatment (para

[0035]).

Metzneret al. does not teach the use of ultraviolet rays in a post decontamination measure.

Moirandatet al. teaches a method of decontaminating a clean room with hydrogen peroxide

followed by post decontamination measures (para [0008], summary of invention). Moirandatetal.
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teaches that hydrogen peroxide remaining after decontamination can be photochemically broken down by

UV radiation (ultraviolet rays) into oxygen and water (para [0031]). A person having ordinary skill in the

art at the time of the invention would have been able to modify the method of Metzneret al. with the

addition of ultraviolet rays to deactivate hydrogen peroxide vapors rapidly and in the least costly manner

(Moirandatet al. para [0008)).

Conclusion

16. Applicant's amendmentnecessitated the new ground(s) of rejection presentedin this Office

action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP§ 706.07(a). Applicant is reminded of

the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from

the mailing date of this action. In the event a first replyis filed within TWO MONTHSof the mailing date

of this final action and the advisory action is not mailed until after the end of the THREE-MONTH

shortened statutory period, then the shortened statutory period will expire on the date the advisory action

is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later than SIX

MONTHSfrom the date of this final action.

Any inquiry concerning this communication or earlier communications from the examiner should

be directed to DONALD SPAMER whosetelephone numberis (571)272-3197. The examiner can

normally be reached on Mondaythrough Friday, 9 to 5.

If attempts to reach the examinerby telephone are unsuccessful, the examiner's supervisor,

Michael Marcheschi can be reached on 571-272-1374. The fax phone numberfor the organization where

this application or proceeding is assigned is 571-273-8300.
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a. Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

 may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR system,

see htto://pair-direct.uspto.gov. Should you have questions on accessto the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197(toll-free). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/DONALD SPAMER/

Examiner, Art Unit 1775

/SEAN E CONLEY/

Primary Examiner, Art Unit 1775

Regeneron Exhibit 1252.201
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.202
Regeneron v. Novartis

IPR2021-00816

Application/Control No. Applicant(s)/Patent Under
Reexamination

13/382,380 SIGG, JUERGEN
Notice of References Cited
 

Examiner Art Unit

DONALD SPAMER 1775

U.S. PATENT DOCUMENTS

Document Number Date

eareenCode-Number-Kind Code =eYYYY Name Classification|08-1998|1998 |Dalmassoetal=iet al.|apniss|

Page 1 of 1 

 
NON-PATENT DOCUMENTS

Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

 
*A copyof this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYYformat are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20121217

Regeneron Exhibit 1252.202
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.203
Regeneron v. Novartis

IPR2021-00816

EASTSearch History

EAST Search History

EAST Search History (Prior Art)

 
  
 
 
  

  
  

decontaminating or sterliz63) same
(prefilled)

i(decontaminating or steriliz$3) same
(prefilled)
 

4(decontaminating or steriliz$3) same
(prefilled) and hydrogen peroxide

 

1(°6027482" | "4452473" | "4266815"|
15184742"|"5609584" | "5855568"|
$"6632199"|"6004295" | "5047021" |

5702374"|"5755696").PN

"5779973"pn.

 

  
  
 
 
 
 
 
 
 
 

 

terminal steriliz$

 rminal steriliz$ and ((pre-filled or
prefilled) syringe)

erminal sterilizé same ((pre-filled or
prefilled) syringe)
 

 
'2006/ 0106349") .URPN.

 #(decontaminating or steriliz$3) same (pre-|
filled) and hydrogen peroxide ‘  
4("4230663" | "4878903" | "5407070"|
#'5615772" | "5792422" | "5817065").PN. |
HOR ("6228324") .URPN. \
  
 

  
 

  
  
 

422" clas. and ((pre-filled or prefilled)
(syringe or container))
 

i('4226410" | "4236731" | "4947620"|
#"4962856"|"5033252" | "5052558"

"5178277" | "5217772"
"5536356" | "5571361"
"6715943" | "5830547"
"5949032" | "5976299"
"6117505" | "6228324"

"5220769"
"5590778"

#6034008"

file://CV/Users/dspamer/Documents/e-Red%20Folder/13382380/FASTSearchHistory. 13382380_AccessibleVersion.htm[12/18/2012 1:10:06 PM]

Regeneron Exhibit 1252.203
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.204
Regeneron v. Novartis

IPR2021-00816

EASTSearch History

{ranibizumab and syringe

{ranibizumab and syringe and (hydrogen
peroxide)

6/364.ccls. and (hydrogen peroxide)

yringe and (hydrogen peroxide)
weenneseeeeeteeeeeeeeeeneenneneeneenntenneeeenenteed Ricee coneeeeeneeset bce eeeeennnene neentibeenceeeens:

nishimura and onishi and saiki).pn.  
protein same syringe same (hydrogen
uperoxide)

A(filter or selective$3) same (UV or
tultraviolet) same (sterili$3 or saniti$3 or
paEEE)finetent banaeeeneennaaeea! biases:

(filter or selective$3) same (UV or
tultraviolet) same (package or item) and
"422" clas.

etzner.in.

ydrogen peroxide and (uv or ultraviolet)

hydrogen peroxide with (uvor ultraviolet) |
with (inactivat$3)

ydrogen peroxide and (uv or ultraviolet) |
fand 422/30.ccls.

  
|S : '4169123" | "4169124" | "4512951"| [us ia 5 poiararir

file://CV/Users/dspamer/Documents/e-Red%20Folder/13382380/FASTSearchHistory. 13382380_AccessibleVersion.htm[12/18/2012 1:10:06 PM]

Regeneron Exhibit 1252.204
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.205
Regeneron v. Novartis

IPR2021-00816

EASTSearch History

aniti$) same (hydrogen peroxide) same
mosphere or ambient) pressure)

012/12/18:

6228324" pn.

 i(sterili$ or disinfect or decontaminat$ or | yADJ
tsaniti$) same (hydrogen peroxide) same | ;
‘(atmospheric pressure) same (below and ; i
eeee

{(sterili$ or disinfect or decontaminat$ or
tsaniti$) same (hydrogen peroxide) same |
#((atmospheric pressure) with (below and .

 
12/18/2012 1:09:52 PM

C:\ Users\ dspamer\ Documents\ EAST\ Workspaces\ 13382380.wsp

file://CV/Users/dspamer/Documents/e-Red%20Folder/13382380/FASTSearchHistory. 13382380_AccessibleVersion.htm[12/18/2012 1:10:06 PM]

Regeneron Exhibit 1252.205
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.206
Regeneron v. Novartis

IPR2021-00816

 

Application/Control No. Applicant(s)/Patent Under
Reexamination

Search Notes 13382380 SIGG, JUERGEN

Examiner Art Unit

DONALD SPAMER 4142                    
 
 

 
SEARCHED 

 

 
  

  
(text limitated) 08/13/2012 Donald Spamer
30 (text limited) 08/16/2012 Donald Spamer
364 (text limited
199

 

 

 
 

SEARCH NOTES

Search Notes Date Examiner

Inventor Search in eDAN 08/16/2012 Donald Spamer

 

 East search history attached 08/16/2012 Donald Spamer
Updated East search history attached 12/18/2012

INTERFERENCE SEARCH

 
 

 

U.S. Patent and Trademark Office Part of Paper No. : 20121217

Regeneron Exhibit 1252.206
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.207
Regeneron v. Novartis

IPR2021-00816

PoextiosAeReceipt date: 12/1 2/20" 2 . BRORGSt afer 775    

 
  S Substiiuis for farm MAOTS

 

 
 
  
 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{Use as many sheets as. neressary)

 

 
 

 
  

Artcant

Exumbier Name

 

 
i iisa.sib.054 ae-1985|Koubek
“US 4,189,123 | Mooreet ai - | |
US 4,460,724 Forstramret al
ase

 
  

 
  —

   

  
 

  
 
 
 

  
Exarniner . ‘ aes ‘ é Sages. Uehianns, Lines,

Inigis™ So MGA ? ISHN ite Where Nelevard Passages of .t ‘ pf } ard Figures Apgasr r 
peeerereeennanaa amen

  
Dale

Gonsidered 12/18/2012

“EAAMINER: initia iE peterenice considered, whether Sar HON IRIN OS:conformance.»anit* MPEP afe Draw Shine throughcitation note conformance
ane oot considered, lcludeocopy of this formwith ne next commuticatian to apulicant. Applicant's unique citation designation number teptionall. *
See Kind Codes af LISPTO Patent Documents al wwwuspio.gov.ar MPEP 907 D4, S Eriar Dfiow that issued the document: by thee aeodatier node AVIFO
Standard ceay. * For Janansse patent documents, the Indwation of the year of the reign of the Emperor must prac e senal number of the parent
ddcument, © Kind of dacurnant by the anprogvial® symbois a5 indicatad on Ihedocument under WIPO Stancaed ST16 if possible. “ Applicants to place
& check mark here Wf English language Translations attiched:TRIS collation of infarmation is tequired hy FP CPR T.97 and $98. The informations is quired’ te abiaiocdr ralain a benefit by the. public which is. te file
land bythe USPTO <6 process} ah axplication. Confidentiality is govemed by 39 USC. 122 afb ey CFR Ltd This clean is ostnalied todake Z
nous i completa, inglucing gainering, preparing. add submitting the compitied application formtethe USPTO. Time will wary depending upon the
individual cace. Any cammgnis-onthe amalmt oftie you taquiteto compiehs this form andior suggestions for radcuning IMsburden, should be sent to ine
Chief liferation OF US. Patentand Trademar-Offies, POU Box i450, Alaxandiia, VA 22399-2450. DONOT SEND. FEES OR COMPLETED
FORMS: TE) TAS. ADORESS. SEND TO: Commissioner for Patents, P.O. Box 4450; Alexandria, VA 22373-1458,

 
 

  
 

 
 

 

if OU peed assistince in chmoleyng ihe for, cal 1-d02-PTOI 8S (BOOTREOTRO)andselect optian 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /D.S./

Regeneron Exhibit 1252.207
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.208
Regeneron v. Novartis

IPR2021-00816

 
 

 
 
 

 
 

 

Cipishese Tres Pansnvork Reduchan Achat 7 IG ESTSVNSSKSrequires 
U3 TDS

 
 

   
  

 

 
 

  
 

 

  
  

 

 
 

geNN {NANA ANNWA SAAX arniest \& Seraioeaes xs eeeneeeeeeenreceeenteerccroncnnny‘ \ \\ N x

N acu. X 2 N\ Actre: x <N saan N \Se x xSs x N& XS x\. Xs ; 8Xe ae x Say : se ‘\ Aissanidvla,wks& T1880 \Attorney Racket BehaberiPATOSSS8S-U 2 \EAA NWRRAWRAAANNScatheatonSEEKSRNSEEKSSNRRRAAWNSSRNSeFEFEFEFEPE —FBFE—™—ixOUléEFépCNEKlili WRN®™"22SAAAAANAT\ Te is a Request FerGentnied4 RaatTREY INCEaperfer By CER a48 sf the mneySvondertiien aotication, XS peaae we NXS Request fer Oo 3 CER44Haanes nat apgig te any Gilly or plant application fied anor ie dure § x\.ISBN, or iy anydesian 3apelin son. 3 mdimiied te he uBPT YY Gn page 2 <APUSEIRY 3 S

SSAENeeSAS———WONGTTeeeWANGSREYia~_   
 

 
 
 

WOON

o gnder SP Osee
RAMEAN  

 

  
seFR e final GSies Action may bs

he) 

 LOLALLISSLVLILLSLLE.
: oy .

j 4 = ie} aden coy tab ae ost y SP pied sonore See.i, AriendrmentRapiy HB. Lf idiermation Disclosure Matenrant {9}

 Afnis  
SURENeaus2 {Miscellaneous §% BRSCERESIESUS§i

 
ULLLEELeLOSESOLLEMeoe

 
 
 

 
 

 ihe RG

<
\N\
SS8
<
X

SNN
N

Tre Qkast payment at ees, Or ovat any averpayparis.fo 

 

 
RY Fes segue andarSY GS

es

 Steneianof inedee OFC

Yl
SULLALEIPULL

3 g ie Ee we 22.he eel goaea oyx34 “ee
%

aAa3
i
Yen23itat %ae& en % %

ast! Information shau® nal be Included on tis form. Provide crak
2%

¢

a4SE
sewe se

oe
4
&

%2
OE40%,2"3

tome eSa a at%

ard!eafarmation ‘na & ghey’‘gation oneTotea8
(AAAORSERREWCC.—>°'éFPF§=.=eENS
 SRN  

 
 
  
 

    
 
 
 

 

 

 
 

SSSheiiAOOOlllSERRE SAMos ose BSNAEUREOFAPPLRaneAt TORREY,OSAGENTREQURED cousenrnerreennnea ‘
Andrew Hobe? ; 28 Yeeaes \
Andraw Moimes : : t ; S183 SShan ANN SNHSTRRR RENNSANeeeee

OSSRRs.’WDD’NSRR.WNNKSeSRN“SsWANN roRESRaaaarrrareeR FS AS Boy 8

pox RYS: eents, 8.0, Bow
< 0, shinai cecum ggeeeeeennnennnnnnananannnnnnganennsanene anannannnsiit< SEnstannannneesnseiaunnnnnnsnennansSGSSE seven senna a .
N eeopmmnnnnneennananananannnnnnennesons

Xs SANSENNWiWWRF
Tis. col “ oeby SFGers

Regeneron Exhibit 1252.208
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.209
Regeneron v. Novartis

IPR2021-00816

 

  

 
  
 

oak$22™heedawreESREoeLhmeOFce

weye,co&v!Behanesme%odfsoELfeteofaA&£4oeOF,37anfeea

4$sopen;.theOE,aeas“gat' ;4es&weyeoe$fwtGmeebeaXthaneonsfmeeSi#eneBirefeeeshtntweiEeri‘yesth4oeoeeeigabe:seafrend&bee“4hint2Bv8Pa<ftByfiedBeettenAea“e3 «iga“ipfataevasonrewhgs:-nSotahtxuy=Ceoyi.aygi%isoeom,LitBefeetveOGitait%44,“,PeOokehiioefewshtetidaeei,a”aBsdaveoewendEmtotsoeGe=edoh“e&oe&=aweBeeeetespsi}ath.aesa3EeusTNberetA,“aaoY ‘eHeFewyeB*%2Bwe“abe“Soe:£4iyyetey,thasA78se,betBbtogvosaMeaS,teike=:vetteesLeesiota.weFySee64z-BoeeSteoyBomGaLAhyiGkeoeibL3ee(tdoex»wet2i#oyYeMSBoryByB$4ereDetsiteae
 

Regeneron Exhibit 1252.209
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.210
Regeneron v. Novartis

IPR2021-00816

SANSAIRSRS
y

     
 

a

onatsoetAFeaeaea
es

i“6ea.eos“3,ayaead

feebapeos%ay4“3ia5
“

“3££a
he

%

“aaS4
aoe

aBxte
Yes

Ler2ae:.££ee:,EaBehiKewewe;Sexeewat3,ysrTioaeeizieeCeeegsaS6beieoyEa2aie=@aa)afoegé5fs&e.odsos2GocedesSSawa“4,“Eewere a"Sea,e&aesien%*ocdaiSSSFseeaaeBloeisfade£%.ateaewealrhe‘eeZ~0Sae&iina2‘onPeryroeregeaeeashh,eS©iaoe. afoehe8eeEEoegettheae&oy¢AE4%utoe3eere34.teeraeda&t“oocaseegBock&eerhawBeayDB&aEe¢fot§wyteieyFe.wsjkeSeke%é%LinphangsFatHeeBeeue
afwe

aE

ZantaPe:aows
%

feessevedi

 
Regeneron Exhibit 1252.210

Regeneronv. Novartis
IPR2021-00816



Regeneron Exhibit 1252.211
Regeneron v. Novartis

IPR2021-00816

 
4

 

affect

PAWN
i hi#

 
 

GAN3

Regeneronv. Novartis
IPR2021-00816

Regeneron Exhibit 1252.211



Regeneron Exhibit 1252.212
Regeneron v. Novartis

IPR2021-00816

  
Ne

igh

ne

at awh

aie

+n

55Fae3.t

 
&a

 

4

ar

ui
-

  
Vio 8

ny’ 3

Buon

ae

ayBe

i

*

ymiber

nt
a

nf

asthe=5aaaee

Sorc

aI

a

x
S

nay wyae

5

8

TAS
3

Re

§

ehaS

 

¥

7 By
parion

mt AITO’

mgt
nee

eea

;

ae

   
esGcom.wden

  
Regeneron Exhibit 1252.212

Regeneronv. Novartis
IPR2021-00816



Regeneron Exhibit 1252.213
Regeneron v. Novartis

IPR2021-00816

8SuhSSSELSS=atiexy .
ASCNY FYE

 

3ola

 

 

Regeneron Exhibit 1252.213
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.214
Regeneron v. Novartis

IPR2021-00816

yAReH!
aShekei

     
am

bebeaxon

&’vO.EPsaeweiwexfeetfonetfratSiieaaiwheeoSetaweBhayoaet;gmsvot“au‘teh$3ee77hSeek5M434alyge34woaemyaoswedfgneatCayehaes@agreeeaeiorgy4ok“weti"wenteG:vE&f2hwseee‘wheeGodSend4agagoo‘ee£3poh%i253weeaey)eeoeUHayBdBaee2gpe3veoheghesewattarty,&neshit.otaoFeeey}44abooktutoogia5eaeeyéeY‘i;‘stornut&Eyaaeh%Fieinf4iaeesoneot44,ttog2éoyoi23séByomoannyOFaweaseBy£3a“OyoY,“gdge3ureChgqetbemeeGoh,

sLanweewetEEirsSonESah:%aSat.rereftyeFS3metSeodwatseeaS&inenea“4C3wweoewa
652
wy

SSee3aeea 
Regeneron Exhibit 1252.214

Regeneronv. Novartis
IPR2021-00816



Regeneron Exhibit 1252.215
Regeneron v. Novartis

IPR2021-00816

 
 

Yi

 

a

 

ad

&

noluded
g 

 
oadA“

atMeaN
EasesoLhave

  seth
y

the

SS, 
 

Y ORR
See
‘
x.

x‘¥
id now

 
Regeneron Exhibit 1252.215

 
 

IPR2021-00816
Regeneronv. Novartis



Regeneron Exhibit 1252.216
Regeneron v. Novartis

IPR2021-00816

  

   
 

“ey

uw&¢eepeeOR“ateweMAonsES. XS%" EGohPEoO7%ap(tsGekyMeigéiyyeeeabsoging“(ABre]“ae&2geiemeC4&a6bgeyiayeewom2aeayS%fe4dERoea#tsoefedaanwaeaaryOSG2weoeeaaoe2REeeFa&
foop

oyBebe
SeiWore

a¢5nanaodomEx,5cs
ee&

.beehpRb.wyGe3mebeatre,‘.crAegeteeveozytemebioYbas,wyth,:
a2,

SUT

Se

     
 

aeSe“aSefstefeer.

heBeaveekz+Ieee+‘eadanseeeaaeBt4eeaohheda.GESane4pnwySe@ameeBe
eGoegnfyomee“eeaohhSenn.a&BiTeMSb>By,5ioniLB‘eeeoSweanmtp8wimeeeoS,

oe"4ooBaaeao.oyAEwea‘Sie,andSotoFareC3akeeifoo.pSwtCo
Regeneron Exhibit 1252.216

Regeneronv. Novartis
IPR2021-00816



Regeneron Exhibit 1252.217
Regeneron v. Novartis

IPR2021-00816

OF
AS

eeuar IA WE
kets
VISESSere,Bs&

 

ORY§Nooiewe

“pee&za
3
3

Shar v

 oe

.

shes ResetStetsSA&

Eh

=

TANTIATS

%

PF fs

 
%

fend

Regeneron Exhibit 1252.217
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.218
Regeneron v. Novartis

IPR2021-00816

Paes

Regeneron Exhibit 1252.218
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.219
Regeneron v. Novartis

IPR2021-00816

 
<3aan

 

ep

 
  

Meee 
Regeneron Exhibit 1252.219

Regeneronv. Novartis
IPR2021-00816



Regeneron Exhibit 1252.220
Regeneron v. Novartis

IPR2021-00816

 
care7

 
 

2
6:6SeYER S:esee

 feenk

xiy

 
 

Regeneron Exhibit 1252.220
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.221
Regeneron v. Novartis

IPR2021-00816

 

 
 arehSP Ms

xvwh

 

COS.Metsas 
 
 

slowSSTHs

 

 a
HERES.

 
S  SAYSoasn.

 

s. &.
3. STSy S

 

 
Regeneron Exhibit 1252.221

Regeneronv. Novartis
IPR2021-00816



Regeneron Exhibit 1252.222
Regeneron v. Novartis

IPR2021-00816

Regeneron Exhibit 1252.222
Regeneronv. Novartis

IPR2021-00816

 
ee

 

 

uhfed 



Regeneron Exhibit 1252.223
Regeneron v. Novartis

IPR2021-00816

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
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Application No. Applicant(s)
13/382,380 SIGG, JUERGEN

Office Action Summary Examiner Art Unit AIA (First Inventorto File)
DONALD SPAMER 1775 Na 
 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) OR THIRTY(80) DAYS,

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.Extensionsof time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three monthsafter the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)] Responsive to communication(s) filed on3May2013.
C1 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon___.j

2a) This action is FINAL. 2b)X] This action is non-final.
3) Anelection was madebythe applicant in response to a restriction requirement set forth during the interview on

___} the restriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordancewith the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims

5)B] Claim(s) 7 and 3-22 is/are pending in the application.
5a) Of the above claim(s) 8-27 is/are withdrawn from consideration.

6)L] Claim(s)__ is/are allowed.
7)X] Claim(s) 1. 3-7, and 22 is/are rejected.
8)\[] Claim(s)__ is/are objected to.
9)\[] Claim(s) are subject to restriction and/or election requirement.

 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

hito /jwww.usolo.gov/patents/init events/peh/indexjisp or send an inquiry to PPHieedback@uspto.qoy.    

Application Papers

10)L The specification is objected to by the Examiner.
11) The drawing(s)filed on is/are: a)L_] accepted or b)[_] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)LJ All b)L] Some* c)L] Noneofthe:
1.2] Certified copies of the priority documents have been received.
2.0] Certified copies of the priority documents have been received in Application No.
3.0] Copies of thecertified copies of the priority dacuments have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action fora list of the certified copies not received.

Interim copies:

a)_L] All b)L]Some c)L] Noneof the: Interim copies of the priority documents have been received.

  
 

Attachment(s)
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Art Unit: 1775

DETAILED ACTION

Continued Examination Under 37 CFR 1.114

1. A requestfor continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR

1.17(e), wasfiled in this application after final rejection. Since this application is eligible for continued

examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the

finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's

submissionfiled on 5/3/2013 has beenentered.

Claim 2 has been cancelled and claims 8-21 remain withdrawn. Claims 1, 3-7, and 22 remain

presented for examination.

Response to Amendment

2. The affidavit under 37 CFR 1.132 filed 5/3/2013 is insufficient to overcomethe rejection of claims

1, 3-7, and 22 based upon the combination of Metzneret al. (US Patent Application 2003/00301 4),

Hasegawa (US 6,228,324), and Dalmassoet al. (US Patent 5,788,941) as set forth in the last Office

action.

The claim amendmentsfiled 5/3/2013 remove the limitations that Dalmassoet al. was relied upon

to teach (ambient pressure). Thus statements regarding modifying the method taught by Metzneret al.

with the teachings of Dalmassoet al. are no longer commensurate in scope with the claims.

With regards to the modification of the method taught by Metzneret al. with the teachings of

Hasegawa, the Affiant merely makes conjectures that the combination of Metzner and Hasegawa(using

the method of Metzner tosterilize a drug filled syringe in secondary packaging) would be deleterious

through statements such as “wouldlikely result in denaturation" and “may not result in a sterile product”.

The Affiant has not provided any factual evidenceor proof of these conjectures. Further the Affiant states

that Metzner does not teach any meansof preventing seal breech or movementof the syringe. Metzner

doesin fact recognize these possibilities and teaches that if movementof a plungeror leaking seel is a

concern to ensure appropriate packaging or using a device to prevent displacement of the stoppers or

plunger seals (para [0024]).
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Response to Argumenis

3. The amendmentof claim 1 and the cancellation of claim 2 have overcome the previously

presented rejection under 35 USC 112. The rejections under 35 USC 112 are consequently withdrawn.

4. Applicant’s arguments regarding the rejection under 35 USC 103 are not persuasive.

The claim amendmentsfiled 5/3/2013 remove the limitations that Dalmassoet al. was relied upon

to teach (ambient pressure). Thus arguments regarding modifying the method taught by Metzneretal.

with the teachings of Dalmassoetal. are no longer commensurate in scope with the claims.

In regards to the combination of Metzner and Hasegawa, Metzner does recognize that issues

such as seal leaking and plunger movement can occur whentreating a sealed carpule/syringe. Metzner

does, however, teach that this issues can be overcome by insuring appropriate packaging and using a

device to prevent plunger motion (para [0024]) and thus that the method of Metzner can be used on

prefilled syringes in secondary packaging. The Applicant argues that the claimed method does not use

such extra devices to treat prefilled syringes in secondary packaging. This is not commensurate in scope

with the claims since the claims have open or comprising language meaning that other steps or elements

can occuralong with the claimed steps such as a step of preventing the plunger from moving with the use

of a motion stopping device. The claims do not preclude such an extra step from occurring.

Claim Rejections - 35 USC § 103

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 ofthistitle, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obviousat the time the
invention was madeto a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the mannerin which the invention was made.

6. Claims 1, 4, 5, 7, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Metzneret al. (US Patent Application Publication Number 2003/0003014) as evidenced by Hasegawaet

al. (US Patent 6,228,324) and in view of Hasegawaet al. (US Patent 6,228,324).

With regardsto claim 1, Metzneret al. teaches a method for surface decontamination of a

prefilled container in secondary packaging (para [0010-0011]). Metzneret al. teaches the use of
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Art Unit: 1775

vaporized hydrogen peroxide in order to sterilize the surfaces of the packaging (para [0019]). Metzneret

al. also teaches that the hydrogen peroxide isleft in contact with the surfacesfor a sufficient amount of

time to achieve decontamination (para [0032-0033]) and gives an example of about 17 min in each half

cycle in example 3 (para [0071]). Metzneret al. also teaches the use of post-decontamination measures

of applying a vacuum (para [0034 - 0035]). The vacuum post decontamination treatment taught by

Metzner et al. would remove the hydrogen peroxide as evidenced by Hasegawaet al. Hasegawaet al.

states that the application of a vacuum removes the hydrogen peroxide from inside the packaging

(column 8, lines 63-67 and column 9, lines 32-38).

Metzneret al. teaches this method can be done on temperature sensitive pharmaceutical

products (para [0002]). It expands to say that such products are sensitive to sterilization with gamma

radiation (para [0005)), autoclaving (para [0003]) (exposure to steam), and ethylene oxide (since ethylene

oxide residue can render the drug product toxic or carcinogenic) (gas) (para [0004]). In example 3,

Metzneret al. teaches that the protein drug productis in a carpule (para [0061]}). A carpule is a container

for medicine that is administered to the patient with a syringe. Metzner thus does not expressly state the

use of the method on a syringe in secondary packaging. Hasegawaet al. teaches a methcdforsterilizing

a syringe in secondary packaging using hydrogen peroxide vapor (abstract and figure 4). A person

having ordinary skill in the art at the time of the invention would be capable of modifying the method

taught by Metzneret al. to sterilize a syringe in secondary packaging as shown in Hasegawaetal. in

order to provide a sterile drug product by using hydrogen peroxide vapor (abstract and figure 4).

With regardsto claim 4, Metzner et al. teaches determiningif the sterilization methcdis effective

(para [0037]). This is considered to include testing whether the treatment times are sufficient since

treatment times are part of the method. Metzneret al. teaches thatsterilization effectivenessis

determined by comparing the reduction factor of colony forming units (CFU) and comparing this value to a

control standard (para [0037]). The control standard taught by Metzneretal. is that sterilization is

achievedif log;,.(CFU)is greater than or equal to 6 (para [0037)).

With regardsto claim 5, Metzneret al. teaches a post decontamination measure of applying a

vacuum following treatment with vaporized hydrogen peroxide (para [0034]). While Metzneret al. does
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not specifically state the intended use of“reversing the direction of diffusion of vaporized hydrogen

peroxide and preventing intrusion of vaporized hydrogen peroxide into the prefilled container,” the method

of using a vacuum after effective treatment is capable of achieving this. This is affirmatively shownby the

teaching Hasegawaetal.

Hasegawa et al. states that the application of a vacuum (taught by Metzneret al.) removes the

hydrogen peroxide from inside the packaging (column8,lines 63-67 and column9,lines 32-38).

The prevention of hydrogen peroxide intrusion can be further confirmed when Metzneretal.

measures the amountof proteins undamaged bythesterilization method andfinds that the method

damagedverylittle to none of the protein products (para [0076)).

With regardsto claim 7, teaches a post decontamination measure that includes a plasma

treatment (para [0035]). This is considered to be a gas plasma.

With regardsto claim 22, the combination of Metzneret al. and Hasegawaet al. teaches that the

hydrogen peroxide vaporsterilization method can be used for sterilizing prefilled syringes in secondary

packaging wheretheprefilled drug productis various proteins (Metzneret al. para [0061)).

7. Claim 3 rejected under 35 U.S.C. 103(a) as being unpatentable over Metzneret al. (US Patent

Application Publication Number 2003/0003014 ) and Hasegawaet al. (US Patent 6,228,324) as applied to

claim 1 above, andfurther in view of Shams (US Patent Application Publication 2007/0190058).

Metzneret al. teaches the limitations of claim 1 as discussed above. Metzneret al. teaches a

method of using hydrogen peroxide vaporfor sterilizing different proteins in secondary packaging (para

[0061]) at 30°C (para [0063]) and teachesthat the treatment did not destroy the protein products (para

[0076]). Metzneret al. does not specifically mention the use of the methodfor treating a medical product

wheretheprefilled drug is ranibizumab,a protein. The claim recites “therapeutically effective” (implying

non degraded protein when administered into a body for treatment). A person having ordinary skill in the

art at the time of the invention would understand thatif this method is capable of sterilizing prefilled

protein drug products in secondary packaging without causing degradation of the proteins that the

method is capable of treating the specific protein ranibizumab.
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Additionally the concept of using ranibizumab delivered by a syringe is also knownin the priorart.

Shamsteaches the administration of ranibizumab by syringe injection (para [0128]). A person having

ordinary skill in the art at the time of the invention would be capable of modifying the method taught by

Metzneret al. with the addition of ranibizumab being the drug in the syringe, as taught by Shams, in order

to administer a dose of ranibizumab as a therapuetic drug (abstract and para [0028]) in a sterile manner

which is desired by Shams whostates that the treatment should be formulated, dosed, and administered

in a fashion consistent with good medical practice (para [0092]) which would include using a sterile

syringe.

8. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable Metzneret al. over (US Patent

Application Publication Number 2003/0003014) and Hasegawaet al. (US Patent 6,228,324) as applied to

claim 1 above, and further in view of Moirandatet al. (US Patent Application Publication 2005/0226764).

Metzneret al. teaches the limitations of claim 1 as discussed above. Metzneret al. also teaches

the use of a post decontamination measure using a vacuum (para [0034]) and a plasma treatment (para

[0035)).

Metzneret al. does not teach the use ofultraviolet rays in a post decontamination measure.

Moirandatet al. teaches a method of decontaminating a clean room with hydrogen peroxide

followed by post decontamination measures (para [0008], summary of invention). Moirandatet al.

teaches that hydrogen peroxide remaining after decontamination can be photochemically broken down by

UV radiation (ultraviolet rays) into oxygen and water (para [0031]). A person having ordinary skill in the

art at the time of the invention would have been able to modify the method of Metzneret al. with the

addition of ultraviolet rays to deactivate hydrogen peroxide vapors rapidly and in the least costly manner

(Moirandatet al. para [0008)).

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner should

be directed to DONALD SPAMER whosetelephone numberis (571)272-3197. The examiner can

normally be reached on Mondaythrough Friday, 9 to 5.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,

Michael Marcheschi can be reached on 571-272-1374. The fax phone numberfor the organization where

this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application

Information Retrieval (PAIR) system. Status information for published applications may be obtained from

either Private PAIR or Public PAIR. Status information for unpublished applications is available through

Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic Business Center (EBC) 
 at 866-217-9197(toll-free). If you would like assistance from a USPTO Customer Service Representative

or access to the automated information system, call 800-786-9199 (IN USA OR CANADA)or 571-272-

1000.

/DONALD SPAMER/

Examiner, Art Unit 1775

/SEAN E CONLEY/

Primary Examiner, Art Unit 1775
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CASE PAT053689-US-PCT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF Art Unit: 1775

Sigg, Juergen Examiner: SPAMER, DONALD

ROBERT

INTERNATIONAL APPLICATION NO: PCT/EP2010/060011

FILED: July 13, 2010

U.S. APPLICATION NO: 13/882380

35 USC §371 DATE: January 05, 2012

FOR: Surface Decontamination of Prefilled Containers in Secondary
Packaging

Commissionerfor Patents
PO Box 1450

Alexandria, VA 22313-1450

RESPONSE TO OFFICE ACTION

Sir:

This Reply is submitted in responseto the Office Action mailed June 14, 2013.

Reconsideration of the present rejections and withdrawal of the present rejections are

respectfully requested.

Listing of Claimsis reflected in the listing of the claims which begins on page 2 ofthis

paper.

Remarks/Arguments begin on page 4 of this paper.
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This listing of claims will replace all prior versions, andlistings, of claimsin the

application:

Listing of Claims:

1. (Previously presented) A method for surface decontamination ofa prefilled syringe

in secondary packaging, comprising:

applying vaporized-hydrogen peroxide to the surface of the prefilled syringe in

secondary packaging;

allowing vaporized-hydrogen peroxide to remain in contact with the prefilled

syringe surface for a sufficient time to decontaminatethe prefilled syringe surface; and

causing a post-decontamination measure to occur to reduce the presence of

vaporized-hydrogen peroxide, thereby preventing vaporized-hydrogen peroxide from

diffusing into the prefilled syringe, wherein the prefilled syringe contains a drug product

otherwise sensitive to sterilization treatment by gammaradiation, sterilization treatment

by exposure to steam, andsterilization treatment by exposure to vaporizing agents and

gases.

2. (Cancelled)

3. (Previously presented) The method of claim 1, wherein the syringe contains a

therapeutically effective amountof ranibizumab.

4. (Previously presented) The method of claim 1, wherein sufficient time to

decontaminate the surface of the prefilled syringe is determined by validation of

treatment times and compared to a control standard.

5. (Previously presented) The method of claim 1, wherein the post-decontamination

measure includes applying a vacuum following the duration of treatment with vaporized-

hydrogen peroxide, thereby reversing the direction of diffusion of vaporized-hydrogen

peroxide and preventing intrusion of vaporized-hydrogen peroxide into the prefilled

syringe.

6. (Previously presented) The method of claim 1, wherein the post-decontamination

measure includes applying ultraviolet rays following the duration of treatment with

vaporized-hydrogen peroxide, thereby inactivating oxidative action of hydrogen peroxide

vapors.

7. (Previously presented) The method of claim 1, wherein the post-decontamination

measureincludes gas plasma treatment.

-2-
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8-21. (Withdrawn)

22. (Previously presented) The method of claim 1, wherein the drug product is a

protein solution.

Regeneron Exhibit 1252.234
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.235
Regeneron v. Novartis

IPR2021-00816

Remarks

I. Claims

Claims 1 and 3-22 are presently pending in this patent application. Claims 8- 21 have

been withdrawn as being drawn to non-elected subject matter and Claim 2 has been cancelled.

Applicants reserve the right to pursue subject matter that remains after the prosecution

of the present application in a future continuing patent application, for example, a division.

Il. Rejections under 35 U.S.C.§103 - Obviousness

Claims 1, 4, 5 7 and 22 are rejected under35 U.S.C. § 103 for obviousness over

published U.S. Patent Application 2003/0003014 to Metzneret al. (“Metzner”) as evidenced by,

and in view of, U.S. Patent 6,228,324 to Hasegawa (“Hasegawa”). The Examinerrelies on

Metznerfor its teaching of a method for surface decontamination of a prefilled container in

secondary packaging (citing Metzner at paragraphs [0010-0011]). The Examiner contends that

Metzner teaches the use of vaporized hydrogen peroxideto sterilize the surfaces of the

packaging (citing Metzner at paragraph [0019]). The Examiner also contends that Metzner

teaches the use of a vacuum as a post-contamination treatment(citing Metzner at paragraphs

[0034-0035]). In the Examiner’s opinion, this post-contamination treatment would remove

hydrogen peroxide as evidenced by Hasegawa, asit teaches that the application of a vacuum

removes peroxide from inside the packaging (citing column 8, lines 63-67 and column9,lines

32-28).

The Examiner concedes that Metzner does not teach sterilization of a syringe in

secondary packaging. However, the Examinerrelies on Hasegawato cure this deficiency.

Regarding Claim 5, the Examiner admits that the intended use of“reversing the direction

of diffusion of vaporized hydrogen peroxide and preventing intrusion of vaporized peroxide into

the pre-filled container’ is not disclosed in Metzner; howeverit is “capable” of achieving this. As

support, the Examiner relies on Hasegawa, and contendsthat the application of a vacuum

removes the hydrogen peroxide from the vacuum removesperoxide from inside the packaging

(citing column8,lines 63-67 and column 9, lines 32-28) and as evidenced by Metzner

paragraph [0076].

With regardsto claim 7, the Examiner contendsthat the post-decontamination measure

includes plasma treatment as shownin paragraph [0035] of Metzner.

Claim 3 was rejected under 35 U.S.C. § 103 as obviousin view of a combination of

Metzner, Hasegawa and US Pat. Pub. No. US2007/0190058 to Shams (“Shams”). The

Examinercited Shamsto teach the administration of ranibizumab via syringe injection.

Finally, the Examiner rejected Claim 6 under 35 U.S.C. § 103 as obviousin view of a

combination of Metzner, Hasegawa and US Pat. Pub. No. US2005/0226764 to Moirandatetal.

(“Moirandat”). In the Examiner's view Moirandat teaches that UV radiation can be used to

photochemically break down hydrogen peroxide vaporinto oxygen and water and thatit could
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be combined with Metznerto “deactivate hydrogen peroxide vaporsrapidly and in the least

costly manner’, citing Moirandat at paragraph [0008].

lll. Response/Arguments

A. The references do not teach every element of Claim 1

Initially, the Applicant respectfully submits that the Examiner hasfailed to establish a

prima facie case of obviousness. With regards to Claim 1, the Examinerasserts, inier alia, that

Metzner teachesthe use of vaporized hydrogen peroxidein orderto sterilize the surfaces of the

packaging as taughtin paragraph [0019]. In addition, the Examiner asserts that Metzner

teaches the use of post-decontamination measures of applying a vacuum as shownin

paragraphs [0034-0035]. However, the Examinerhasfailed to consider the teachings of

Metzner(and the prior art) as a whole and as a result his reliance on these paragraphsis

misplaced.

Metzneris directed to a method of using hydrogen peroxide plasma at low temperatures

for the sterilization of various products. The properties and use of plasmais well knownin the

art and described, for example in EP0707186 (hereinafter “the ‘186 patent’, attached hereto),

cited in Metzner.

More specifically, as taught in the ‘186 patent, hydrogen peroxide plasmais a completely

different state of matter than the hydrogen peroxide vaporfrom whichit is derived. Hydrogen

peroxide plasma is created by applying a magnetic field or other external forces under a vacuum

to hydrogen peroxide vapor (see paragraph 2 of the ‘186 patent). Thus, hydrogen peroxide

vaporis merely a precursor to hydrogen peroxide plasma.

Asdescribed in greater detail in the ‘186 patent, to create plasma, a vaporgasis injected

into a chamber under near vacuum conditions; RF is then applied to create plasma. The plasma

is responsible for the decontamination of the products and is maintained for a period of time to

ensure that the components in the chamberaresterilized. Once the processis completed, the

plasma loses its energy and dissociates into water, oxygen and other nontoxic byproducts. After

the completion of the process, the RFis turned off, the vacuum is released and the water,

oxygen and byproducts are ventilated out of the chamber(see paragraph 2). Further evidence

of this process is shownin U.S. Pat. No. 4,643,876 (hereinafter “the ‘876 patent”) which is

attached hereto.

Metzneris an extension of the process taught in both the ‘876 patent and the ‘186 patent

in thatit first utilizes a “pre-plasma” process as described in paragraphs [0026-29] to remove

moisture orto further adapt the product temperature to the chamber temperature (see Metzner,

paragraph [0017]). Following the preplasma procedure, Metzner teachesutilizing a standard

hydrogen peroxide plasmasterilization procedure as taught in paragraphs [0031 to 0036], albeit

at a lower temperature than waspreviously known.

Paragraph [0019] merely teaches that multiple injections of hydrogen peroxide can be

used to create more plasma, whichis then utilized to disinfect the productof interest. It does not
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teach or suggest,in light of the prior art or Metzner as a whole, that vaporized hydrogen

peroxideis used to sterilize anything. Instead, as taught in the ‘186 patent andthe ‘876 patent,

it is the plasma, as opposedto the vapor, whichis responsible for the sterilization.

This is in marked contrast to the present claims, which recite the use of vaporized

hydrogen peroxide asthesterilizing agent. Accordingly, Metzner does not teach each and every

elementof Claim 1 or its dependent claims.

Although other references teach the use of hydrogen peroxide vapor such as Hasegawa

and Moirandat, neither reference is cited for such a combination. Nor would such a combination

be proper. The whole point of Metzneris to use hydrogen peroxide plasma, which is generated

from vapor, at lower temperatures than were previously known. Substituting the final productfor

sterilization (i.e., plasma) with the precursorit is generated from (i.e., vapor) would render

Metzner completely unsuitable for its intended purpose. This is impermissible under MPEP §

2143.01 and as such any combination would be improper.

In addition, the Examiner’s assertion that Metzner teaches using a vacuum asa post

decontamination measure as taught in paragraphs [0034-35] is incorrect. Paragraphs [0031-

0036] of Metzner teach the standard hydrogen peroxide plasmasterilization procedure shownin

the ‘186 patent and the ‘876 patent. Initially, pressure is lowered and hydrogen peroxide vapor

is introduced into a chamber(paragraphs [0031-0032]). The hydrogen peroxide vaporis

allowed to diffuse for several minutes (paragraph [0033]), and the pressure is then loweredto

ensure an adequate vacuum is in the chamber (paragraph [0034]) so that the plasma can be

generated (paragraph [0035]). After the plasma is generated, as taught by both the ‘186 and

‘876 patents, it sterilizes any product placed in the chamber. After sterilization, the plasma

dissociates into water, oxygen and other by-products as taught by the ‘186 patent. The water,

oxygen, and other by-products are then ventilated out of the chamber (paragraph [0036]) so that

the product can be removed.

Accordingly, the vacuum steprelied on by the Examiner occurs before the plasmais

generated and ensurethat the vaporis converted into a plasma so that the productin the

chambercan then besterilized. As a result, the vacuum step cannot be considered as a post-

decontamination measure to reduce hydrogen peroxide as recited in Claim 1.

Even assuming, arguendo, that this vacuum procedure could reduce hydrogen peroxide

vapor, there is no evidencethatit actually does so. In order to prove this assertion, the

Examinerrelies on Hasegawa. Specifically, the Examiner asserts that the vacuum process

used by Metzner would remove hydrogen peroxide because Hasegawateaches that a vacuum

removes hydrogen peroxide vapor from the packaging, citing Hasegawaat column8,lines 63-

67 and column9, lines 32-38.

The Examiner's reliance on Hasegawais misplaced. Column8, lines 63-67 explicitly

state that the process is used to “ensure the penetration of hydrogen peroxide gasinto delicate

portions of the medicine filled injector” and that the hydrogen peroxide gas is closed “thereby
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discharging hydrogen peroxide gas from the chamber” (emphasis added). Thus, thefirst

passagerelied on by the Examiner showsthat hydrogen peroxide in fact does enterinto a

syringe (“delicate portions” include the space betweenan injector cylinder and the piston rod,

see Hasegawa,Col.8, lines 50-54; Fig. 4) and that hydrogen peroxide is merely removed from

the chamber as opposedto the packaging.

Indeed, Hasegawais very clear that hydrogen peroxide remains after any such vacuum

procedure at column9,lines 19-20 whenit unambiguously states that “the hydrogen peroxide

gas remaining in the injection pack is removed”. Lines 21-32 go on to describe that the gasis

removed by heating the packagein the chamber. Lines 32-38 describe that the hydrogen

peroxide is removed from the package only after this step. As a result, the Examiner’s reliance

on this passage is misplaced asit does not bear any relation toa vacuum. Thus, the assertion

that Hasegawa shows vacuum treating as removing hydrogen peroxide from packaging is

simply incorrect. Accordingly, there is no evidencethat the vacuum shownin Metzneractually

removes hydrogen peroxide from the primary packaging of a product.

Evenif the Examiner considers the heat treatment of Hasegawa a post-decontamination

procedure, oneofskill in the art would not modify Metznerto include such a step. First, Metzner

uses hydrogen peroxide plasma, and asis knownin the art (see e.g., EP0707186), the plasma

decomposes on its own into water, oxygen and byproducts. As a result, there is simply no need

to post-decontaminate hydrogen peroxide plasma;it dissociates on its own into non-toxic

materials which are simply vented out of the chamberas taught by Metzner at paragraph [0036].

Secondly, Metzneris directed to low temperature sterilization to reduce protein denaturation.

Hasegawa teaches removing hydrogen peroxide vaporvia additional heat. In short, the

references teach away from each other. As such, the skilled artisan would not modify Metzner

with Hasegawa becauseit is not necessary and not appropriate.

Nor does Moirandatcure this deficiency. Moirandat simply shows that hydrogen

peroxide can be broken down photochemically by UV radiation. A skilled artisan would not

modify Metzner with Moirandatfor the same reason as stated above with regard to Hasegawa.

Thatis, there is simply no need to break down hydrogen peroxide plasma in Metzner because

the plasma dissociates on its own into water, oxygen and byproducts.

In conclusion, noneofthe references, alone or when properly combined, teach or

suggest a method for surface decontamination which utilizes hydrogen peroxide vapor and a

post-decontamination measure to reduce the presence of vaporized-hydrogen peroxide, thereby

preventing vaporized hydrogen peroxide from diffusing into a pre-filled syringe as recited in

independent Claim 1. As such, the referencesfail to teach or suggestall of the elements of

Claim 1. As it is axiomatic that a prima facie case of obviousness requires a teaching of each

and every claim limitation (see MPEP §§2141-2143), the Examiner hasfailed to establish a

prima facie case of obviousness, and the Applicant respectfully submits that the rejection of

Claim 1, and its dependent claims 3-7 and 22 should be withdrawn.
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B. The Examiner's rejection of Claim 5 is flawed

The Examiner, as with Claim 1, contends that Claim 5 is obvious because Metzner

teaches the use of a vacuum following treatment, and that such useis “capable” of reversing the

direction of diffusion of vaporized hydrogen as shown by Hasegawa. However, as stated above,

Metzner does not show a vacuum as a post-decontamination treatment. In addition, Hasegawa

unambiguously showsthat vaporis not removed from the packaging via vacuum but from the

chamber. A separate heating step is required to remove the hydrogen peroxide vapor from the

packaging. As such the Examiner cannot rely on Hasegawafor such a showing.

The Examineralso cites as evidenceof the “capability” of the vacuum for reducing the

direction of diffusion the fact that Metzner measures the amount of undamagedprotein and finds

that the method damagedlittle to no protein product. This statement, however,is a

mischaracterization of the findings disclosed in Metzner. Metzner did not determine whether

there was any damageto the protein or whether any hydrogen peroxide entered the syringe.

Instead, it measured whetherthe protein was thermally denatured (see paragraph [0051]). This

is a completely different process than determining whethera protein was chemically altered by

intrusion of hydrogen peroxide vapor and thus has no bearing on the matter. Accordingly, the

rejection of Claim 5 is improper and should be withdrawn.

Cc. The rejection of Claim 7 is improper

The Examineralso contends that Metzner teaches a post-decontamination measure

comprised of gas plasma. However,this rejection completely misses the mark. The plasma

generated in Metzneris hydrogen peroxide plasma whichis usedto sterilize a product. As

such, it cannot act as a post decontamination measure becauseit is the plasma that actually

decontaminates the packaging. Thus, the rejection is improper and should be withdrawn.

D. The Examiner’s rationale to combine Metzner and Moirandatis flawed

With regards to Claim 6, the Examiner admits that Metzner does not teach the use of UV

rays in a post decontamination procedure. However, the Examiner asserts that Moirandat

teaches such a procedure, and that the skilled artisan would be motivated to combine the

references becausethe addition of UV rays would “deactivate hydrogen peroxide vapors rapidly

andin the least costly manner.”

However, as stated above and as knownin the prior art, the hydrogen peroxide plasma

process simply does not leave any hydrogen peroxide vapors after the process is complete.

Instead, the hydrogen peroxide plasma breaks downinto water, oxygen and other byproducts.

Assuch, there is simply no need to apply a post-decontamination procedure, and adding UV

radiation would therefore surely not be the least costly manner. Instead, the least costly manner

is to do exactly what Metzner teaches. That is, simply let the plasma degrade and then vent the

chamberof impurities.
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IV. Conclusion

Applicants believe that the foregoing constitutes a complete and full response to the

Action of record and that Claims 1, 3-7 and 22 are now in condition for allowance. Applicant

respectfully requests that the Office withdraw all groundsfor rejection and issue a Notice of

Allowanceatits earliest convenience. If there are any issues that can be resolved by a

telephone conference, the Examineris invited to call the undersigned attorney.

Respectfully submitted,

{Jim Lynch/

Novartis Pharmaceuticals Corporation One Health Jim Lynch
Plaza, Bldg. 101 East Hanover, NJ 07936 Agentfor Applicant
+1 8627783423 Reg. No. 54,763

Date: September 13, 2012
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CASE PAT053689-US-PCT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF Art Unit: 1775

Sigg, Juergen Examiner: SPAMER, DONALD

ROBERT

INTERNATIONAL APPLICATION NO: PCT/EP2010/060011

FILED: July 13, 2010

U.S. APPLICATION NO: 13/882380

35 USC §371 DATE: January 05, 2012

FOR: Surface Decontamination of Prefilled Containers in Secondary
Packaging

Commissionerfor Patents
PO Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL RESPONSE TO OFFICE ACTION

Sir:

In response to the Office Action mailed June 14, 2013, Applicants enclose herewith

copies of EP0707186 (hereinafter “the ‘186 patent”) and U.S. Pat. No. 4,643,876 (hereinafter

“the ‘876 patent”) mentioned in Applicants’ Responseto Office Action electronically filed on

September 12, 2013.

If there are any issues that can be resolved by a telephone conference, the Examineris

invited to call the undersigned attorney.

Respectfully submitted,

 {Jim Lynch/

Novartis Pharmaceuticals Corporation One Health Jim Lynch
Plaza, Bldg. 101 East Hanover, NJ 07936 Agentfor Applicant
+1 8627783423 Reg. No. 54,763

Date: September 13, 2012
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Please find below and/or attached an Office communication concerning this application or proceeding.
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Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
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phip.patents @ novartis.com
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13/382,380 SIGG, JUERGEN

Office Action Summary Examiner Art Unit AIA(First Inventor to File)
DONALD SPAMER 1775 No
 -- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) OR THI
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 GFR 1.136(a)

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three monthsafter the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704{b).

Status

1) Responsive to communication(s) filed on 9/12/2013.
C1 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on :

2a)C] This action is FINAL. 2b)X] This action is non-final.
3)L An election was made bythe applicant in responsetoarestriction requirement set forth during the interview on

___} the restriction requirement and election have been incorporated into this action.

4)(] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)K] Claim(s) 13-7 and 22 is/are pendingin the application.
5a) Of the above claim(s) is/are withdrawn from consideration.

 RTY (30) DAYS,

. Inno event, however, maya reply be timelyfiled

 

 

6) Claim(s) is/are allowed.
7) Claim(s) 1,3-7 and 22 is/are rejected.
8)\L] Claim(s)__is/are objected to.
9)7 Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you maybeeligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
hito/Awww.usolo.gov/patents/init events/p    sh/index.jsp or send an inquiry to PPHieedback@uspte.gov.

Application Papers

10) The specification is objected to by the Examiner.
11) The drawing(s) filed on___ is/are: a)[[] accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12) Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)LJ All b)LJ Some* c)L] Noneof the:
1.01 Certified copies of the priority documents have been received.
210 Certified copies of the priority documents have been received in Application No.
3.0] Copies ofthe certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action fora list of the certified copies not received.

Attachment(s)

1) x] Notice of References Cited (PTO-892) 3) | Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .

2) X Information Disclosure Statement(s) (PTO/SB/08) 4 oO Other: —_Paper No(s)/Mail Date 9/13/2013. ) er.
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-13)

 
Oftice Action Summary Part of Paper No./Mail Date 20131012
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DETAILED ACTION

1. The present application is being examined under the pre-AlAfirst to invent provisions.

2. Claims 1, 3-7, and 22 remain pending.

Response to Arguments

3. Applicant's argumentsfiled 9/12/2013 regarding 1, 3-5, 7, and 22 have beenfully considered but

they are not persuasive.

The applicant argues that Metzner teaches a pre-treatment with hydrogen peroxide and then

does the vacuum step before the sterilization step of generating a plasma sterilant. Thus the applicant

contends that Metzner does not teach applying vacuum as a post decontamination step. While the

applicant correctly points out the order of events taught by Metzner, applying hydrogen peroxide, applying

vacuum, and then generating a plasma, the examinerdisagrees that Metzner does not teach claim 1.

Hydrogen peroxide vaporis in itself a decontaminant. Thus the application of hydrogen peroxide is a

decontamination step. This is followed by a post decontamination (occurring after a decontamination

step) application of a vacuum.

The applicant argues that Hasegawa does not teach that the application of a vacuum prevents

hydrogen peroxide from diffusing into the syringe. The examiner disagrees. The applicant states that

Hasegawateaches that the hydrogen peroxide enters the space betweenthe piston and the cylinder.

While correct in that statement, this is not inside the syringe where the prefiled product is. Hasegawa

states that the hydrogen peroxideis inside the injection pack whichis the primary packaging about the

syringe and not inside the body chamberof the syringe in which the product is held. Further applying

vacuum removes hydrogen peroxide fram the chamber and reverses the pressure gradient and

concentration gradient such that hydrogen peroxide vapor is reversed and drawn awayfrom the syringe.

Thussince the gradients are reversed, hydrogen peroxide is prevented from diffusing into the syringe.

The applicant argues that there is no evidence in Metzner that the hydrogen peroxide did not

damagethe protein and that Metzneronly tested for thermal denaturation. While the applicant is correct

that Metzner was most concerned with thermal denaturation the tests showing undamagedprotein
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indicate that the protein was not damaged or denatured regardless of whether or not it was by chemical

or thermal means.

4. Applicant's arguments, see part D regarding claim 6, filed 9/12/2013, with respect to the

rejection(s) of claim(s) 6 under 35 USC 103 have been fully considered and are persuasive. Therefore,

the rejection has been withdrawn. However, upon further consideration, a new ground(s) of rejection is

madein view of Metzneret al. over (US Patent Application Publication Number 2003/0003014) and

Hasegawaet al. (US Patent 6,228,324) as applied to claim 1 above, andfurther in view of Asaharaetal.

et al. (US Patent Application Publication 2003/0198570) and Metzneret al. over (US Patent Application

Publication Number 2003/00038014) and Hasegawaetal. (US Patent 6,228,324) as applied to claim 1

above as evidenced by Jacobset al. (US Patent 4,643,876).

Claim Rejections - 35 USC § 103

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 ofthistitle, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obviousat the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the mannerin which the invention was made.

6. Claims 1,4, 5, 7, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Metzneret al. (US Patent Application Publication Number 2003/0003014) as evidenced by Hasegawaet

al. (US Patent 6,228,324) and in view of Hasegawaet al. (US Patent 6,228,324).

With regards to claim 1, Metzner et al. teaches a methodfor surface decontamination of a

prefilled container in secondary packaging (para [0010-0011]). Metzneret al. teaches the use of

vaporized hydrogen peroxide in orderto sterilize the surfaces of the packaging (para [0019]). Metzneret

al. also teaches that the hydrogen peroxideis left in contact with the surfaces for a sufficient amount of

time to achieve decontamination (para [0032-0033]) and gives an example of about 17 min in each half

cycle in example 3 (para [(0071]). Metzner et al. also teaches the use of post-decontamination measures

of applying a vacuum (para [0034 - 0035]). The vacuum post decontamination treatment taught by
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Metzneret al. would remove the hydrogen peroxide as evidenced by Hasegawaet al. Hasegawaet al.

states that the application of a vacuum removesthe hydrogenperoxide from inside the packaging

(column8,lines 63-67 and column 9,lines 32-38).

Metzneret al. teaches this method can be done on temperature sensitive pharmaceutical

products (para [0002]). It expands to say that such products are sensitive to sterilization with gamma

radiation (para [0005]), autoclaving (para [0003]) (exposure to steam), and ethylene oxide (since ethylene

oxide residue can render the drug producttoxic or carcinogenic) (gas) (para [0004]). In example 3,

Metzneret al. teaches that the protein drug productis in a carpule (para [(0061]). A carpule is a container

for medicine that is administered to the patient with a syringe. Metzner thus does not expressly state the

use of the method on a syringe in secondary packaging. Hasegawaet al. teaches a methodforsterilizing

a syringe in secondary packaging using hydrogen peroxide vapor (abstract and figure 4). A person

having ordinary skill in the art at the time of the invention would be capable of modifying the method

taught by Metzneret al. to sterilize a syringe in secondary packaging as shownin Hasegawaetal. in

orderto provide a sterile drug product by using hydrogen peroxide vapor (abstract and figure 4).

With regards to claim 4, Metzneret al. teaches determiningif the sterilization method is effective

(para [0037]). This is considered to include testing whether the treatment times are sufficient since

treatment times are part of the method. Metzneret al. teachesthat sterilization effectivenessis

determined by comparing the reduction factor of colony forming units (CFU) and comparing this value to a

control standard (para [0037]). The control standard taught by Metzneretal. is that sterilization is

achievedif log;,(CFU) is greater than or equal to 6 (para [0037]).

With regards to claim 5, Metzneret al. teaches a post decontamination measure of applying a

vacuum following treatment with vaporized hydrogen peroxide (para [0034]). While Metzneret al. does

not specifically state the intended use of “reversing the direction of diffusion of vaporized hydrogen

peroxide and preventing intrusion of vaporized hydrogen peroxide into the prefilled container,” the method

of using a vacuum after effective treatment is capable of achieving this. This is affirmatively shown by the

teaching Hasegawaetal.
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Hasegawaet al. states that the application of a vacuum (taught by Metzneret al.) removes the

hydrogen peroxide from inside the packaging (column8,lines 63-67 and column 9,lines 32-38).

The prevention of hydrogen peroxide intrusion can be further confirmed when Metzneretal.

measures the amountof proteins undamagedbythesterilization method and finds that the method

damaged verylittle to none of the protein products (para [0076)).

With regardsto claim 7, teaches a post decontamination measurethat includes a plasma

treatment(para [0035]). This is considered to be a gas plasma.

With regardsto claim 22, the combination of Metzner et al. and Hasegawaetal. teachesthat the

hydrogen peroxide vaporsterilization method can be usedforsterilizing prefilled syringes in secondary

packaging wheretheprefilled drug productis various proteins (Metzneret al. para [0061]).

7. Claim 3 rejected under 35 U.S.C. 103(a) as being unpatentable over Metzneret al. (US Patent

Application Publication Number 2003/0003014 ) and Hasegawaetal. (US Patent 6,228,324) as applied to

claim 1 above, and further in view of Shams (US Patent Application Publication 2007/01 90058).

Metzneret al. teaches the limitations of claim 1 as discussed above. Metzneret al. teaches a

method of using hydrogen peroxide vapor for sterilizing different proteins in secondary packaging (para

[0061]) at 30°C (para [0063]) and teachesthat the treatment did not destroy the protein products (para

[0076]). Metzner et al. does not specifically mention the use of the methodfor treating a medical product

wheretheprefilled drug is ranibizumab, a protein. The claim recites “therapeutically effective” (implying

non degraded protein when administered into a body for treatment). A person having ordinary skill in the

art at the time of the invention would understandthatif this method is capable of sterilizing prefilled

protein drug products in secondary packaging without causing degradation of the proteins that the

methodis capable of treating the specific protein ranibizumab.

Additionally the concept of using ranibizumab delivered by a syringe is also knownin the priorart.

Shams teachesthe administration of ranibizumabby syringe injection (para [0128]). A person having

ordinary skill in the art at the time of the invention would be capable of modifying the method taught by

Metzneret al. with the addition of ranibizumab being the drug in the syringe, as taught by Shams, in order

to administer a dose of ranibizumab as a therapuetic drug (abstract and para [0028]) in a sterile manner
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whichis desired by Shams whostates that the treatment should be formulated, dosed, and administered

in a fashion consistent with good medical practice (para [0092]) which would include using a sterile

syringe.

8. Claim6is rejected under 35 U.S.C. 103(a) as being unpatentable Metzneret al. over (US Patent

Application Publication Number 2003/0003014) and Hasegawaet al. (US Patent 6,228,324) as applied to

claim 1 above, and as evidenced by Jacobset al. (US Patent 4,643,876).

Metzneret al. teaches the limitations of claim 1 as discussed above. Metzneret al. also teaches

the use of a post decontamination measure using a vacuum (para [0034]) and a plasma treatment (para

[0035]). The post decontamination (after a decontamination using hydrogen peroxide) applies a plasma.

This causes an application of ultraviolet light following the duration of hydrogen peroxide vaportreatment

and breaks down the hydrogen peroxide vapor inactivating the vapors oxidative action. Jacobset al.

provides and evidentiary teaching of the breakdown of hydrogen peroxide vapors upon the generation of

plasma. Jacobs etal. teaches that forming a plasma from hydrogen peroxide vapor causes a breakdown

of hydrogen peroxide that gives off UV light (column 5,lines 34-45).

9, Claim6is rejected under 35 U.S.C. 103(a) as being unpatentable Metzneret al. over (US Patent

Application Publication Number 2003/0003014) and Hasegawaet al. (US Patent 6,228,324) as applied to

claim 1 above, and further in view of Asaharaet al. (US Patent Application Publication 2003/0198570).

Metzneret al. teaches the limitations of claim 1 as discussed above. Metzneret al. also teaches

the use of a post decontamination measure using a vacuum (para [0034]) and a plasma treatment (para

[0035]).

Metzneretal. is silent on how to generate the plasma. Itis necessary and therefore obvious to

look to the prior art for a Known method of generating a plasma from hydrogen peroxide vapor. Asahara

et al. provides a teaching thatit is known to generate plasma from hydrogen peroxide vaporusing

ultraviolet light (para [0040], [0049], and [0052]). A person having ordinaryskill in the art at the time of

the invention would have found it obvious to have used ultraviolet light as taught by Asahara etal. to

generate the plasma motivated by the expectation of practicing the invention of Metzneret al. Furtherit

would have been obvious to a person having ordinary skill in the art to substitute one known meansto
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generate plasma from hydrogen peroxide for another known means of generating plasma from hydrogen

peroxide with an expectation of successfully generating plasma from hydrogen peroxide.

The combination teaches a post decontamination including the application of ultraviolet light

following the duration of treatment with hydrogen peroxide vapor and therebyinactivating the oxidative

action of the hydrogen peroxide vapors.

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner should

be directed to DONALD SPAMER whosetelephone numberis (571)272-3197. The examiner can

normally be reached on Mondaythrough Friday,9 to 5.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor,

Michael Marcheschi can be reached on 571-272-1374. The fax phone numberfor the organization where

this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application

Information Retrieval (PAIR) system. Status information for published applications may be obtained from

either Private PAIR or Public PAIR. Status information for unpublished applications is available through

Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic Business Center (EBC)

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative

or access to the automated information system, call 800-786-9199 (IN USA OR CANADA)or 571-272-

1000.

/DONALD SPAMER/

Examiner, Art Unit 1775

/SEAN E CONLEY/

Primary Examiner, Art Unit 1775
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CASE PAT053689-US-PCT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF Art Unit: 1775

Sigg, Juergen Examiner: SPAMER, DONALD R

INTERNATIONAL APPLICATION NO: PCT/EP2010/060011

FILED: July 13, 2010

U.S. APPLICATION NO: 13/382380

35 USC §371 DATE: January 05, 2012

FOR: Surface Decontamination of Prefilled Containers in Secondary
Packaging

Commissionerfor Patents

PO Box 1450

Alexandria, VA 22313-1450

RESPONSE TO OFFICE ACTION

Sir:

This Reply is submitted in response to the Final Office Action mailed October 23, 2013.

Reconsideration of the present rejections and withdrawal of the present rejections are

respectfully requested.

Amendmentsto the Claimsis reflected in the listing of the claims which begins on

page 2 of this paper.

Remarks/Arguments begin on page6 of this paper.

Regeneron Exhibit 1252.265
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.266
Regeneron v. Novartis

IPR2021-00816

This listing of claims will replace all prior versions, andlistings, of claimsin the

application:

Listing of Claims:

1. (Currently amended) A method for surface decontamination of a prefilled syringe in

secondary packaging, comprising:

applying vaporized-hydrogen peroxide to the surface of the prefilled syringe in

secondary packaging;

allowing vaporized-hydrogen peroxide to remain in contact with the prefilled

syringe surface for a sufficient time to decontaminatethe prefilled syringe surface; and

causing a post-decontamination measure to occur to reduce the presence of

vaporized-hydrogen peroxide, thereby preventing vaporized-hydrogen peroxide from

diffusing into the prefilled syringe, wherein the prefilled syringe centains comprises a

drug product otherwise sensitive to sterilization treatment by gamma_radiation,

sterilization treatment by exposure to steam, and sterilization treatment by exposure to

vaporizing agents and gases.

2. (Cancelled)

3. (Previously presented) The method of claim 1, wherein the syringe contains a

therapeutically effective amountof ranibizumab.

4. (Previously presented) The method of claim 1, wherein sufficient time to

decontaminate the surface of the prefilled syringe is determined by validation of

treatment times and compared to a control standard.

5. (Previously presented) The method of claim 1, wherein the post-decontamination

measure includes applying a vacuum following the duration of treatment with vaporized-

hydrogen peroxide, thereby reversing the direction of diffusion of vaporized-hydrogen

peroxide and preventing intrusion of vaporized-hydrogen peroxide into the prefilled

syringe.

6. (Previously presented) The method of claim 1, wherein the post-decontamination

measure includes applying ultraviolet rays following the duration of treatment with

vaporized-hydrogen peroxide, thereby inactivating oxidative action of hydrogen peroxide

vapors.

7. (Previously presented) The method of claim 1, wherein the post-decontamination

measureincludes gas plasma treatment.
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8. (Withdrawn) A method for surface decontamination of a prefilled container in

secondary packaging, comprising:

presenting a prefilled container in a secondary package to an electron beam

tunnel equipped with one or more tunable electron beam generators capable of variably

generating low-energy beta radiation, and capable of oscillating electron beams such

that a larger surface of the prefilled container is exposed to beta radiation during

decontamination; and

applying an accelerator voltage of the one or more tunable electron beam

generators to produce a sufficient amountof beta radiation to decontaminate the surface

of the prefilled container, wherein the sufficient amount of beta radiation depends on the

thickness of the secondary package and the thickness of the prefilled container, such

that beta radiation is allowed to penetrate the secondary package while the thickness of

the prefilled container shields the contents therein from beta radiation.

9. (Withdrawn) The method of claim 8, wherein the thickness of the wall of the primary

packaging material is 20 or more times thicker than the thickness of the secondary

packaging material, thus reducing the dose absorbed by the productin the container to

less than 0.1 kGy.

10. (Withdrawn) The method of claim 8, wherein the prefilled containeris a vial filled with a

solution or solid otherwise sensitive to sterilization treatment by gamma radiation,

sterilization treatment by exposure to steam, and sterilization treatment by exposure to

vaporizing agents, gases or peroxide forming substances.

11. (Withdrawn) The method of claim 8, wherein the prefilled container is a syringefilled

with a solution otherwise sensitive to sterilization treatment by gamma radiation,

sterilization treatment by exposure to steam, andsterilization treatment by exposure to

vaporizing agents and gasesor peroxide forming substances.

12. (Withdrawn) The method of claim 8, wherein the prefilled container is a syringe

containing a therapeutically effective amount of ranibizumab.

13. (Withdrawn) The method of claim 8, wherein the penetration depth is measured by

dosimetry.

14. (Withdrawn) The method of claim 8, wherein sufficient energy to decontaminate a

surface of a prefilled containeris that which provides a dose of beta radiation of at least

approximately 25 kGyto the container surface.
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15. (Withdrawn) The method of claim 8, wherein sufficient energy to decontaminate a

surface of a prefilled container is that which provides a dose of beta radiation yielding a

10°Sterility Assurance Level of the outside of the container surface.

16. (Withdrawn) A system for decontaminating a surface of a prefilled container in

secondary packaging, the system comprising:

a sealed chamber; and

a control unit coupled to the chamber, the control unit configured to automatically

perform the method according to claim 1.

17. (Withdrawn) A system for surface-decontaminating a prefilled container in secondary

packaging, the system comprising: an electron-beam tunnel equipped with one or more

tunable-electron beam generators, the tunable-electron-beam generators, configured to

(i) variably generate low-energy beta radiation, (ii) oscillate the electron beams such that

a larger surface of a prefilled container is exposed to electron beams;and(ili) apply an

accelerator voltage to produce a sufficient amountof beta radiation to decontaminate the

surface of the prefilled container, wherein the sufficient amount of beta radiation depends

on the thickness of the secondary package and the thicknessof the prefilled container,

such that beta radiation is allowed to penetrate the secondary package while the

thicknessof the prefilled container shields the contents therein from beta radiation.

18. (Withdrawn) A kit for decontaminating the surface of a prefilled container in secondary

packaging in a sealed chamber, the kit comprising: an instruction for using the sealed

chamberto perform the method according to claim 1.

19. (Withdrawn) A kit for surface-decontaminating a prefilled container in secondary

packaging, the kit comprising: an instruction for (i) variably generating low-energy beta

radiation to contact the surface of the prefilled container; and (ii) produce a sufficient

amountof beta radiation to decontaminate the surface of the prefilled container, wherein

the sufficient amount of beta radiation depends on the thickness of the secondary

package andthethicknessofthe prefilled container such that beta radiation is allowed to

penetrate the secondary package while the thickness of the prefilled container shields

the contents therein from beta radiation.

20. (Withdrawn) A system according to claim 16, wherein post-decontamination measure

includes gas plasma treatment.
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21. (Withdrawn) A kit according to claim 18, wherein post-decontamination measure

includes gas plasma treatment.

22. (Previously presented) The method of claim 1, wherein the drug product is a

protein solution.
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Remarks

I. Claims

Claims 1 and 3-22 are presently pending in this patent application. Claims 8- 21 have

been withdrawn as being drawn to non-elected subject matter and Claim 2 has been cancelled.

Claim 1 has been amendedforclarification purposesonly.

Applicants reserve the right to pursue subject matter that remains after the prosecution

of the present application in a future continuing patent application, for example, a division.

Il. Rejections under 35 U.S.C.§103 - Obviousness

After careful consideration of the Applicant’s arguments, the Examiner maintained his

rejection of Claims 1, 4, 5, 7 and 22 under 35 U.S.C. § 103 for obviousness over published U.S.

Patent Application 2003/0003014 to Metzneret al. (“Metzner”) as evidencedby, and in view of,

U.S. Patent 6,228,324 to Hasegawa (“Hasegawa”). The Examiner relies on Metznerforits

teaching of a method for surface decontamination of a prefilled container in secondary

packaging (citing Metzner at paragraphs [0010-0011]). The Examiner contends that Metzner

teaches the use of vaporized hydrogen peroxide to sterilize the surfaces of the packaging (citing

Metzner at paragraph [0019]). The Examiner also contends that Metzner teaches the use of a

vacuum as a post-contamination treatment(citing Metzner at paragraphs [0034-0035]). In the

Examiner’s opinion, this post-contamination treatment would remove hydrogen peroxide as

evidenced by Hasegawa,asit teachesthat the application of a vacuum removes peroxide from

inside the packaging (citing column8,lines 63-67 and column9,lines 32-28).

The Examiner concedesthat Metzner does notteachsterilization of a syringe in

secondary packaging. However, the Examiner relies on Hasegawato curethis deficiency.

With regards to claim 4, the Examiner contends that Metzner teaches a means for

determining whether thesterilization is effective, and that this equates to determining whether

the treatmenttimes are sufficient.

Regarding Claim 5, the Examiner admits that the intended useof “reversing the direction

of diffusion of vaporized hydrogen peroxide and preventing intrusion of vaporized peroxide into

the pre-filled container” is not disclosed in Metzner; howeverit is “capable” of achieving this. As

support, the Examiner relies on Hasegawa, and contendsthat the application of a vacuum

removesthe hydrogen peroxide from inside the packaging (citing column8,lines 63-67 and

column9,lines 32-28) and as evidenced by Metzner paragraph [0076].

With regards to claim 7, the Examiner contendsthat the post-decontamination measure

includes plasma treatment as shownin paragraph [0035] of Metzner.

With regardsto claim 22, the Examiner asserts that the combination of Hasegawa and

Metzner teachesthatthe prefilled syringes can befilled with various proteins.
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Claim 3 was rejected under 35 U.S.C. § 103 as obviousin view of a combination of

Metzner, Hasegawa and US Pat. Pub. No. US2007/0190058 to Shams (“Shams”). The

Examinercited Shamsto teach the administration of ranibizumab via syringe injection.

The Examiner rejected Claim 6 under 35 U.S.C. § 103 as obviousin view of a

combination of Metzner, Hasegawa and Jacobsetal., US Pat, No. 4,643,786 (“Jacobs”). In the

Examiner’s view Jacobs teachesthat the breakdown of hydrogen peroxide vapor causes a

breakdown of hydrogen peroxidethat gives off UVlight.

The Examiner withdrewhis previous rejection of claim 6, but added new groundsof

rejection. Specifically, claim 6 was also rejected under 35 U.S.C. § 103 as obvious in view of a

combination of Metzner, Hasegawa,and further in view of Asaharaet al., US Pat. Pub. No.

2003/0198570 (“Asahara’”). According to the Examiner, Asahara teaches the use of UV light to

generate plasma from vapor, and as a result, the combination teaches the use of UV light as a

post-decontamination measure.

lll. Response/Arguments

A. The Examiner’s inherency argumentis flawed

Initially, the Applicant thanks the Examinerfor withdrawing his previous rejection for

claim 6. However, Applicant respectfully submits that the Examinerhasfailed to establish a

prima facie case of obviousness.

The Examinerhas admitted that the events taught by Metzner are applying hydrogen

peroxide vapor, applying a vacuum,and then generating plasma. The Examiner has repeatedly

stated that Metzner teaches present claim 1 because hydrogen peroxide vapor itself is a

decontaminant, and that the application of hydrogen peroxide vapor is a decontamination step.

However, nowhere in Metzneris this mentioned or explicitly stated. Nor does any other

reference explicitly state this. As such, the Examiner must be relying on the implicit, inherent

teachings of the cited references. However,it is well settled that “to establish inherency, the

extrinsic evidence ‘must makeclear that the missing descriptive matter is necessarily presentin

the thing described in the reference, and that it would be so recognized by personsof ordinary

skill. Inherency, however, may not be established by probabilities or possibilities. The mere fact

that a certain thing mayresult from a given set of circumstancesis not sufficient.’ MPEP §2112

(quoting /n re Robertson, 169 F.3d 743, 745, 49 USPQ2d 1949, 1950-51 (Fed. Cir. 1999)).

Applicants submit that the Examiner hasfallen far short of this burden in the present case.

As admitted by the Examiner, the process of Metzner comprises an optional pre-plasma

step, followed by insertion of a container into a chamber. The pressure in the chamberis then

lowered to create a vacuum, upon which hydrogen peroxide solution is injected. The pressure is

then re-lowered and plasmais then generated. Finally, the chamberis ventilated. See Metzner,

claim 1 and paragraph 0038 (“the method to which the invention relates is essentially described

in the claims.”) Metzner refers to such a cycle as a “half-cycle’. Metzner repeatedly and
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consistently refers to the hydrogen plasma which is generated as the decontaminant. No

mention is ever made of hydrogen peroxide as the decontaminant.

Applicant concedes that hydrogen peroxide can be used as a decontaminant. Indeed,

that is the basic premise of Applicant’s invention! However, numerousvariables are required to

ensure that hydrogen peroxide vapor acts as a decontaminant. These include, interalia, the

time for which the hydrogen peroxide contacts the surface to be decontaminated, the pressure

and temperature at whichit is applied, and the concentration of hydrogen peroxide vapor which

is used. Metzneris silent on several of these variables.

At best then, Metzner teaches that hydrogen peroxideis injected into a chamber. Sucha

use could be considered a decontaminant, but without all of the required variables, one cannot

simply state that is necessarily discloses that hydrogen peroxide is used as a decontaminant.

This argumentis bolstered by the teachings of Metzner. Metznerrefers to the invention

as a “method for hydrogen peroxide plasma sterilization (emphasis added).” Indeed, every

referenceto sterilization in Metzner refers to plasma, as opposed to vapor. Further, the method

of determining whetherthe sterilization occurs is after each half step. That is, determining

whethera particular item is sterilized is only done after application of the plasma. If the

hydrogen peroxide vapor was to be used asthe decontaminant, there would be no need to

generate plasma andthe testing could be performedafter the injection step (as opposedto the

plasma step).

As a result, there is nothing in Metznerthat teachesthat the injection of hydrogen

peroxide solution necessarily is a decontamination step. None of the other referencesrelied

upon by the Examinercure this deficiency. As such, the Examiner's assertion that the

Accordingly, the Examiner’s inherency argumentis improper under the MPEP. Thus, the

rejection is improper and should be withdrawn.

B. The Examiner's application of Hasegawato the claims is incorrect

The Examiner has admitted that Hasegawa teaches that hydrogen peroxide enters the

space betweenthe cylinder and the piston (see page 2 of the Office Action), but nevertheless

asserts that it is not inside the syringe where theprefilled product is. Indeed, Hasegawa,at

column8,lines 63-67 explicitly state that the process is used to “ensure the penetration of

hydrogen peroxide gasinto delicate portions of the medicine filled injector (emphasis added).

Claim 1 of the current application recites that vaporized-hydrogen peroxide is prevented from

diffusing into the prefilled syringe. Hasegawa explicitly teaches that the hydrogen peroxide is

applied to the packaging to ensurethatit enters into the syringe. Claim 1 of the instant

application merely recites that the hydrogen peroxide is prevented from entering the syringe, not

thatit is prevented from entering the syringe where the prefilled product is found. As a result,

the Examiner has misapplied the teachings of Hasegawato the current claims. Since the

Examiner admits that Hasegawa teaches that hydrogen peroxide vapor enters delicate portions

-8-
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of the syringe, and the claims recite that hydrogen peroxide is prevented from entering the

syringe the Examiner’s rejection is improper and should be withdrawn.

IV. Conclusion

Applicants believe that the foregoing constitutes a complete andfull response to the

Action of record and that Claims 1, 3-7 and 22 are now in condition for allowance. Applicant

respectfully requests that the Office withdraw all groundsfor rejection and issue a Notice of

Allowanceatits earliest convenience. If there are any issues that can be resolved by a

telephone conference, the Examineris invited to call the undersigned attorneyat his

convenience.

Respectfully submitted,

 {Jim Lynch/

Novartis Pharmaceuticals Corporation One Health Jim Lynch
Plaza, Bldg. 101 East Hanover, NJ 07936 Agent for Applicant
+1 8627783423 Reg. No. 54,763

Date: January 14, 2014
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PATENT APPLICATION FEE DETERMINATION RECORD[|“pplication or Docket Number Filing Date
Substitute for Form PTO-875 1 3/382,380 01/05/2012 oO To be Mailed

ENTITY: Dd carce [-] smatt [] micro

APPLICATION AS FILED — PARTI

(Column 1) (Column 2)

L] Basic FEE
37 CFR 1.16(a), (b), or (c' NWA N/A

L] EXAMINATION FEE

TOTAL GLAIMS :
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INDEPENDENTCLAIMS / .
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If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
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fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

LIJAPPLICATION SIZE FEE
(37 CFR 1.16(s))
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preparing, and submitting the completed application form to the USPTO. Time will vary depending uponthe individual case. Any comments on the amount oftime you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2
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following e-mail address(es):

phip.patents @ novartis.com
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Application No. Applicant(s)

 
13/382,380 SIGG, JUERGEN

Office Action Summary Examiner Art Unit AIA(First Inventor to File)
DONALD SPAMER 1775 No
 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, maya reply be timelyfiled
after SIX (6) MONTHS from the mailing date of this communication.

- lf NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED(35 U.S.C. § 133).

Any reply received by the Office later than three monthsafter the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704{b).

Status

1)X] Responsive to communication(s) filed on 1/14/2014.
C1 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon____«.j.

2a) This action is FINAL. 2b) This action is non-final.
3)L An election was made bythe applicant in responsetoarestriction requirement set forth during the interview on

___} the restriction requirement and election have been incorporated into this action.

4)(] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

 

Disposition of Claims*

5)K] Claim(s) 7 and 3-22 is/are pending in the application.
5a) Of the aboveclaim(s) 8-27 is/are withdrawn from consideration.

 
6) Claim(s)___ is/are allowed.
7) Claim(s) 1, 3-7, and 22 is/are rejected.
8)\L] Claim(s)__is/are objected to.
9)7 Claim(s) are subject to restriction and/or election requirement.

 

* If any claims have been determined allowable, you maybeeligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
hitp-/Aaww.usoto.dov/patenis/init events/oph/index.|s    or send an inquiry to PPHieedback@uspto. qoy.

Application Papers

10) The specification is objected to by the Examiner.
11) The drawing(s) filed on__is/are: a)[J] accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12) Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)LJ All b)LJ Some** c)L] Noneof the:
1.01 Certified copies of the priority documents have been received.
210 Certified copies of the priority documents have been received in Application No.
3.0] Copies ofthe certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

“ See the attached detailed Office action fora list of the certified copies not received.

Attachment(s)

1) O Notice of References Cited (PTO-892) 3) | Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) L] Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 oO Other: —_Paper No(s)/Mail Date . ) er
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Oftice Action Summary Part of Paper No./Mail Date 20140124
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Art Unit: 1775

DETAILED ACTION

1. The present application is being examined under the pre-AlAfirst to invent provisions.

Response to Arguments

2. Applicant's argumentsfiled 1/14/2014 have been fully considered but they are not persuasive.

The applicant arguesthat it is incorrect to consider the application of hydrogen peroxide vapor

taught by Metzner as a decontamination step since Metzner refers to the generation of hydrogen peroxide

plasma from the vapor as the decontamination step. The examiner disagrees. In order to decontaminate

an object some microorganism, bacteria, virus, etc. must be destroyed or killed. It does not require all or

a majority by killed. The introduction of hydrogen peroxide vapor as taught by Metzner would result in at

least some destruction of microorganisms present on the syringe. Whether or not Metznercalls it the

decontamination step or continues with another decontamination step (generating plasma out of the

vapor) does not negate that at least some microorganisms would be destroyed thus constituting

decontamination. Further the claim language does not exclude the addition of more steps.

The applicant argues that Hasegawais not appropriately applied since Hasegawa teaches

hydrogen peroxide entering the space between the cylinder and the piston and thus does not constitute

preventing hydrogen peroxide from diffusing into the syringe. The examiner disagrees. The space

between the piston and cylinder is an exterior of the syringe and not an interior of the syringe. Thus

hydrogen peroxide entering the space does not constitute “diffusing into the syringe” but constitutes

hydrogen peroxide entering a spacethat is exterior (ie not in) the syringe. Further, under the assumption

that hydrogen peroxide entering the space betweenthe piston and cylinder does constitute a diffusion

into the syringe, the claim language does not require a certain amount of hydrogen peroxide orall of the

hydrogen peroxide must be prevented from diffusing into the syringe. The application of a vacuum as

explained in the previous office action would prevent at least some hydrogen peroxide from diffusing into

the space betweenthe piston and cylinder (ie the hydrogen peroxidein the surrounding atmosphere and

packaging).

For at least the reasons above the previously presented rejection is maintained.

Regeneron Exhibit 1252.279
Regeneronv. Novartis

IPR2021-00816



Regeneron Exhibit 1252.280
Regeneron v. Novartis

IPR2021-00816

Application/Control Number: 13/882,380 Page 3

Art Unit: 1775

Claim Rejections - 35 USC § 103

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basisforall obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 ofthistitle, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obviousatthe time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the mannerin which the invention was made.

4. Claims 1,4, 5, 7, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Metzneret al. (US Patent Application Publication Number 2003/0003014) as evidenced by Hasegawaet

al. (US Patent 6,228,324) and in view of Hasegawaetal. (US Patent 6,228,324).

With regards to claim 1, Metzneret al. teaches a method for surface decontamination of a

prefilled container in secondary packaging (para [0010-0011]). Metzneret al. teaches the use of

vaporized hydrogen peroxide in orderto sterilize the surfaces of the packaging (para [0019]). Metzneret

al. also teachesthat the hydrogen peroxideis left in contact with the surfaces for a sufficient amount of

time to achieve decontamination (para [0032-0033]) and gives an example of about 17 min in each half

cycle in example 3 (para [0071]). Metzneret al. also teaches the use of post-decontamination measures

of applying a vacuum (para [0034 - 0035]). The vacuum post decontamination treatment taught by

Metzneret al. would remove the hydrogen peroxide as evidenced by Hasegawaet al. Hasegawaet al.

states that the application of a vacuum removes the hydrogen peroxide from inside the packaging

(column8,lines 63-67 and column 9,lines 32-38).

Metzneret al. teaches this method can be done on temperature sensitive pharmaceutical

products (para [0002]). It expands to say that such products are sensitive to sterilization with gamma

radiation (para [0005]), autoclaving (para [0003]) (exposure to steam), and ethylene oxide (since ethylene

oxide residue can render the drug product toxic or carcinogenic) (gas) (para [0004]). In example 3,

Metzneret al. teaches that the protein drug productis in a carpule (para [0061]). A carpule is a container

for medicine that is administered to the patient with a syringe. Metzner thus does not expressly state the

use of the method on a syringe in secondary packaging. Hasegawaet al. teaches a methodforsterilizing
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a syringe in secondary packaging using hydrogen peroxide vapor (abstract and figure 4). A person

having ordinary skill in the art at the time of the invention would be capable of modifying the method

taught by Metzneret al. to sterilize a syringe in secondary packaging as shown in Hasegawaetal. in

orderto provide a sterile drug product by using hydrogen peroxide vapor (abstract and figure 4).

With regards to claim 4, Metzneret al. teaches determiningif the sterilization method is effective

(para [0037]). This is considered to include testing whether the treatment times are sufficient since

treatment times are part of the method. Metzneret al. teachesthatsterilization effectivenessis

determined by comparing the reduction factor of colony forming units (CFU) and comparing this value to a

control standard (para [0037]). The control standard taught by Metzneretal. is that sterilization is

achieved if log;,(CFU) is greater than or equal to 6 (para [0037]).

With regardsto claim 5, Metzneret al. teaches a post decontamination measure of applying a

vacuum following treatment with vaporized hydrogen peroxide (para [0034]). While Metzneret al. does

not specifically state the intended use of “reversing the direction of diffusion of vaporized hydrogen

peroxide and preventing intrusion of vaporized hydrogen peroxide into the prefilled container,” the method

of using a vacuum after effective treatment is capable of achieving this. This is affirmatively shown by the

teaching Hasegawaetal.

Hasegawaet al. states that the application of a vacuum (taught by Metzneret al.) removes the

hydrogen peroxide from inside the packaging (column 8,lines 63-67 and column 9,lines 32-38).

The prevention of hydrogen peroxide intrusion can be further confirmed when Metzneret al.

measures the amount of proteins undamagedbythe sterilization method and finds that the method

damaged verylittle to none of the protein products (para [0076)).

With regards to claim 7, teaches a post decontamination measurethat includes a plasma

treatment (para [0035]). This is considered to be a gas plasma.

With regardsto claim 22, the combination of Metzner et al. and Hasegawaet al. teaches that the

hydrogen peroxide vaporsterilization method can be usedforsterilizing prefilled syringes in secondary

packaging wheretheprefilled drug productis various proteins (Metzneret al. para [0061]}.
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Art Unit: 1775

5. Claim 3 rejected under 35 U.S.C. 103(a) as being unpatentable over Metzneret al. (US Patent

Application Publication Number 2003/0003014 ) and Hasegawaetal. (US Patent 6,228,324) as applied to

claim 1 above, and further in view of Shams (US Patent Application Publication 2007/0190058).

Metzneret al. teachesthelimitations of claim 1 as discussed above. Metzneret al. teaches a

method of using hydrogen peroxide vapor for sterilizing different proteins in secondary packaging (para

[0061]) at 30°C (para [0063]) and teachesthat the treatment did not destroy the protein products (para

[0076]). Metzneret al. does not specifically mention the use of the methodfor treating a medical product

wheretheprefilled drug is ranibizumab, a protein. The claim recites “therapeutically effective” (implying

non degraded protein when administered into a body for treatment). A person having ordinary skill in the

art at the time of the invention would understand thatif this method is capable of sterilizing prefilled

protein drug products in secondary packaging without causing degradation of the proteins that the

method is capable of treating the specific protein ranibizumab.

Additionally the concept of using ranibizumab delivered by a syringe is also knownin the prior art.

Shamsteaches the administration of ranibizumabby syringe injection (para [0128]). A person having

ordinaryskill in the art at the time of the invention would be capable of modifying the method taught by

Metzneret al. with the addition of ranibizumab being the drug in the syringe, as taught by Shams, in order

to administer a dose of ranibizumab as a therapuetic drug (abstract and para [0028]} in a sterile manner

whichis desired by Shams whostates that the treatment should be formulated, dosed, and administered

in a fashion consistent with good medical practice (para [0092]) which would include using a sterile

syringe.

6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable Metzneret al. over (US Patent

Application Publication Number 2003/0003014) and Hasegawaet al. (US Patent 6,228,324) as applied to

claim 1 above, and as evidenced by Jacobset al. (US Patent 4,643,876).

Metzneret al. teaches the limitations of claim 1 as discussed above. Metzneret al. also teaches

the use of a post decontamination measure using a vacuum (para [0034]) and a plasma treatment (para

[0035]). The post decontamination (after a decontamination using hydrogen peroxide) applies a plasma.

This causes an application of ultraviolet light following the duration of hydrogen peroxide vapor treatment
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and breaks down the hydrogen peroxide vapor inactivating the vapors oxidative action. Jacobsetal.

provides and evidentiary teaching of the breakdown of hydrogen peroxide vapors upon the generation of

plasma. Jacobset al. teaches that forming a plasma from hydrogen peroxide vapor causes a breakdown

of hydrogen peroxide that gives off UV light (column 5,lines 34-45).

7. Claim6is rejected under 35 U.S.C. 103(a) as being unpatentable Metzneret al. over (US Patent

Application Publication Number 2003/0003014) and Hasegawaet al. (US Patent 6,228,324) as applied to

claim 1 above, and further in view of Asahara et al. (US Patent Application Publication 2003/0198570).

Metzneret al. teaches the limitations of claim 1 as discussed above. Metzneret al. also teaches

the use of a post decontamination measure using a vacuum (para [0034]) and a plasma treatment (para

[0035]).

Metzneretal. is silent on how to generate the plasma. It is necessary and therefore obvious to

look to the prior art for a known method of generating a plasma from hydrogen peroxide vapor. Asahara

et al. provides a teaching thatit is known to generate plasma from hydrogen peroxide vapor using

ultraviolet light (para [0040], [0049], and [0052]). A person having ordinaryskill in the art at the time of

the invention would have found it obvious to have usedultraviolet light as taught by Asahara etal. to

generate the plasma motivated by the expectation of practicing the invention of Metzner et al. Furtherit

would have been obvious to a person having ordinaryskill in the art to substitute one known meansto

generate plasma from hydrogen peroxide for another known meansof generating plasma from hydrogen

peroxide with an expectation of successfully generating plasma from hydrogen peroxide.

The combination teaches a post decontamination including the application of ultraviolet light

following the duration of treatment with hydrogen peroxide vapor and thereby inactivating the oxidative

action of the hydrogen peroxide vapors.

Conclusion

8. THIS ACTION IS MADEFINAL. Applicant is reminded of the extension of time policy as set forth

in 37 CFR 1.136(a).
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A shortened statutory period for reply to this final action is set to expire THREE MONTHS from

the mailing date of this action. In the eventafirst reply is filed within TWO MONTHS ofthe mailing date
  

   
 

of this final action and the advisory action is not mailed until after the end of the THREE-MONTH

shortened statutory period, then the shortened statutory period will expire on the date the advisory action

is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later than SIX

MONTHSfrom the mailing date ofthis final action.

Any inquiry concerning this communication or earlier communications from the examiner should

be directed to DONALD SPAMER whosetelephone numberis (571)272-3197. The examiner can

normally be reached on Mondaythrough Friday, 9 to 5.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor,

Michael Marcheschi can be reached on 571-272-1374. The fax phone numberfor the organization where

this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application

Information Retrieval (PAIR) system. Status information for published applications may be obtained from

either Private PAIR or Public PAIR. Status information for unpublished applications is available through

Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic Business Center (EBC)

at 866-217-9197(toll-free). If you would like assistance from a USPTO Customer Service Representative

or access to the automated information system, call 800-786-9199 (IN USA OR CANADA)or 571-272-

1000.

/DONALD SPAMER/

Examiner, Art Unit 1775

/SEAN E CONLEY/

Primary Examiner, Art Unit 1775
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Application No. Applicant(s)

 . ue . 13/382,380 SIGG, JUERGEN
Applicant-Initiated Interview Summary _ _Examiner Art Unit

DONALD SPAMER 1775 

All participants (applicant, applicant’s representative, PTO personnel):

(1) DONALD SPAMER. (3)Jim Lyneh.

(2)_ (4).

Date of Interview: 04 March 2074.

Type: X] Telephonic [1 Video Conference
(J Personal [copy given to: [J applicant [J applicant’s representative]

Exhibit shown or demonstration conducted: [1] Yes No.
If Yes, brief description:

Issues Discussed [1101 [112 LJi02 103 Lothers
(For each of the checked box(es) above, please describe belowthe issue and detailed description of the discussion)

Claim(s) discussed: 7.

Identification of prior art discussed: Metzner (US 2003/0003014) and Hasegawaetal. (US 6,228,324).

Substance of Interview
(Forcach issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification orclarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied referencesetc...)

Discussed how the specification provided a definition for sterility and stated that the terms "sterilization",
"decontamination", "sanitization", and "antimicrobial treatment" are used interchangeably by the specification.

The examiner agreed that adding a clause to the claims specifying the level of decontamination/sterility achieved by
the hydrogen peroxide vapor would further prosecution.

Applicant recordation instructions: The formal written reply to the last Office action must include the substanceofthe interview. (See MPEP
section 713.04). If a reply to the last Office action has already beenfiled, applicant is given a non-extendable period of the longer of one month or
thirty days fram this interview date, or the mailing date of this interview summary form, whicheveris later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the itemslisted in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argumentor issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcomeof the interview, to include an indication as to whether or not agreement was reached on the issuesraised.

LJ Attachment
/DONALD SPAMER/
Examiner, Art Unit 1775

  
 

U.S. Patent and Trademark Office

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20140304
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Summaryof Record of Interview Requirements

Manualof Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference,or telephone interview with regard to an application must be made of recordin the
application whether or not an agreement with the examiner was reachedat the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presentedat the interview as
warranting favorable action must befiled by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise,stipulation, or understandingin relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substanceofinterviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the applicationfile, unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which beardirectly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes andfilling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure,or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Recordis required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents”section of the file wrapper. In a personalinterview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conferenceinterview, the copy is mailed to the applicant’s correspondenceaddress
either with or prior to the next official communication. If additional correspondence from the examineris notlikely before an allowanceorif other
circumstancesdictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
— Application Number (Series Code and Serial Number)
—Nameof applicant
—Nameof examiner
— Date of interview

— Type of interview (telephonic, video-conference,or personal)
— Nameofparticipant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
— An indication whether or not an exhibit was shown or a demonstration conducted

—Anidentification of the specific prior art discussed
— An indication whether an agreement was reachedandif so, a description of the general nature of the agreement (may be by

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreementas to allowability is tentative and does
not restrict further action by the examinerto the contrary.

—The signature of the examiner who conductedtheinterview (if Form is not an attachmentto a signed Office action)

Itis desirable that the examinerorally remind the applicant of his or her obligation to record the substance ofthe interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unlessit includes, or is supplemented by the applicant or the examinerto include, all of the applicable items required below concerning the
substanceofthe interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(Theidentification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the argumentsis not
required. The identification of the argumentsis sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the applicationfile. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcomeofthe interview unless already describedin the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examinerwill give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should sendaletter setting forth the examiner’s version of the
statementattributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’sinitials.
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Doc Code: A.NE.AFCP

DocumentDescription: After Final Consideration Pilot Program Request

PTO/SB/434(05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE

AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0

Practitioner Docket No.: Application No.: Filing Date:

PAT053689-US-PCT 13/382 ,380 January 5, 2012 
First Named Inventor: Title:

Juergen Sigg Surface Decontamination of Prefilled Containers in Secondary Packaging
APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER37 CFR 1.116.

1. The above-identified applicationis (i) an original utility, plant, or design nonprovisional application filed under
35 U.S.C. 111(a) [a continuing application(e.g., a continuationordivisional application)is filed under 35 U.S.C. 111(a) and is
eligible under(i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371(c).

The above-identified application contains an outstandingfinal rejection.

Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The responseincludes an
amendmentto at least one independentclaim, and the amendmentdoesnot broaden the scopeof the independent claim in
any aspect.

This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in
response to the outstandingfinal rejection.

Applicantis willing and available to participate in any interview requested by the examiner concerning the present response.

This certification and requestis being filed electronically using the Office’s electronic filing system (EFS-Web).

Any fees that would be necessary consistent with current practice concerning responsesafter final rejection under 37 CFR
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP2.0.]

By filing this certification and request, applicant acknowledgesthefollowing:

Reissue applications and reexamination proceedingsare noteligible to participate in AFCP 2.0.
The examinerwill verify that the AFCP 2.0 submission is compliant, /.e., that the requirements of the program have been met
(see items 1 to 7 above). For compliant submissions:

o The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration
(i) is necessitated by the amendmentand (ii) could be completed within the time allotted under AFCP 2.0.If
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current practice concerning responsesafterfinal rejection under
37 CFR 1.116, e.g., by mailing an advisory action.
If the examiner determines that the amendment does not necessitate additional search and/or consideration, orif
the examiner determines that additional search and/or consideration is required and could be completed within
the allotted time, then the examinerwill consider whether the amendmentplaces the application in condition for
allowance (after completing the additional search and/or consideration, if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examinerwill contact the
applicant and request an interview.

. The interview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examinerwill also participate.
If the applicant declines the interview,or if the interview cannot be scheduled within ten (10) calendar
days from the cate that the examiner first contacts the applicant, then the examiner will proceed
consistent with current practice concerning responsesafterfinal rejection under 37 CFR 1.116.

Signature Date

/Jim Lynch/ March 13, 2014
Name Practitioner

(Print/Typed) Registration No.
Jim Lynch 54,763

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements andcertifications. Submit multiple
formsifmore than one signatureis required, see below*. 

[v * Total of 1 forms are submitted.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom ofInformation Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Memberwith respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records managementpractices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the public if the record wasfiled in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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CASE PAT053689-US-PCT

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF Art Unit: 1775

Sigg, Juergen Examiner: SPAMER, DONALD R

INTERNATIONAL APPLICATION NO: PCT/EP2010/060011

FILED: July 13, 2010

U.S. APPLICATION NO: 13/382,380

35 USC §371 DATE: January 05, 2012

FOR: Surface Decontamination of Prefilled Containers in Secondary
Packaging

Commissionerfor Patents

PO Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CONSIDERATION UNDER AFCP 2.0 AND AMENDMENT

Sir:

This Request for consideration under AFCP 2.0 is being submitted in response to the

Final Office Action (“Office Action”) in the above application that was mailed to Applicant’s

attorney on February 7, 2014. Submitted herewith is a request for consideration form

(PTO/SB/434) and a response under 37 CFR § 1.116 containing an amendmentto at least one

independentclaim that does not broadenits scope.

Amendmentsto the Claimsis reflected in the listing of the claims which begins on

page 2 of this paper.

Remarks/Arguments begin on page6ofthis paper.
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This listing of claims will replace all prior versions, andlistings, of claimsin the

application:

Listing of Claims:

1. (Currently amended) A method for surface decontamination of a prefilled syringe in

secondary packaging, comprising:

applying vaporized-hydrogen peroxide to the surface of the prefilled syringe in

secondary packaging;

allowing vaporized-hydrogen peroxide to remain in contact with the prefilled

syringe surface for a sufficient time to decontaminate the prefilled syringe surface toa

sterility assurancelevel of at least 10°: and

causing a post-decontamination measure to occur to reduce the presence of

vaporized-hydrogen peroxide, thereby preventing vaporized-hydrogen peroxide from

diffusing into the prefilled syringe, wherein the prefilled syringe comprises a drug product

otherwise sensitive to sterilization treatment by gammaradiation, sterilization treatment

by exposure to steam, and sterilization treatment by exposure to vaporizing agents and

gases.

2. (Canceled)

3. (Previously presented) The method of claim 1, wherein the syringe contains a

therapeutically effective amountof ranibizumab.

4. (Previously presented) The method of claim 1, wherein sufficient time to

decontaminate the surface of the prefilled syringe is determined by validation of

treatment times and compared to a control standard.

5. (Previously presented) The method of claim 1, wherein the post-decontamination

measure includes applying a vacuum following the duration of treatment with vaporized-

hydrogen peroxide, thereby reversing the direction of diffusion of vaporized-hydrogen

peroxide and preventing intrusion of vaporized-hydrogen peroxide into the prefilled

syringe.

6. (Previously presented) The method of claim 1, wherein the post-decontamination

measure includes applying ultraviolet rays following the duration of treatment with

vaporized-hydrogen peroxide, thereby inactivating oxidative action of hydrogen peroxide

vapors.
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7. (Previously presented) The method of claim 1, wherein the post-decontamination

measureincludes gas plasma treatment.

8. (Withdrawn) A method for surface decontamination of a prefilled container in

secondary packaging, comprising:

presenting a prefilled container in a secondary package to an electron beam

tunnel equipped with one or more tunable electron beam generators capable of variably

generating low-energy beta radiation, and capable of oscillating electron beams such

that a larger surface of the prefilled container is exposed to beta radiation during

decontamination; and

applying an accelerator voltage of the one or more tunable electron beam

generators to produce a sufficient amountof beta radiation to decontaminate the surface

of the prefilled container, wherein the sufficient amount of beta radiation depends on the

thickness of the secondary package and the thickness of the prefilled container, such

that beta radiation is allowed to penetrate the secondary package while the thickness of

the prefilled container shields the contents therein from beta radiation.

9. (Withdrawn) The method of claim 8, wherein the thickness of the wall of the primary

packaging material is 20 or more times thicker than the thickness of the secondary

packaging material, thus reducing the dose absorbed by the product in the container to

less than 0.1 kGy.

10. (Withdrawn) The method of claim 8, wherein the prefilled containeris a vial filled with a

solution or solid otherwise sensitive to sterilization treatment by gamma radiation,

sterilization treatment by exposure to steam, and sterilization treatment by exposure to

vaporizing agents, gases or peroxide forming substances.

11. (Withdrawn) The method of claim 8, wherein the prefilled container is a syringefilled

with a solution otherwise sensitive to sterilization treatment by gamma radiation,

sterilization treatment by exposure to steam, and sterilization treatment by exposure to

vaporizing agents and gasesor peroxide forming substances.

12. (Withdrawn) The method of claim 8, wherein the prefilled container is a syringe

containing a therapeutically effective amount of ranibizumab.

13. (Withdrawn) The method of claim 8, wherein the penetration depth is measured by

dosimetry.
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14. (Withdrawn) The method of claim 8, wherein sufficient energy to decontaminate a

surface of a prefilled container is that which provides a dose of beta radiation of at least

approximately 25 kGy to the containersurface.

15. (Withdrawn) The method of claim 8, wherein sufficient energy to decontaminate a

surface of a prefilled container is that which provides a dose of beta radiation yielding a

10°Sterility Assurance Level of the outside of the container surface.

16. (Withdrawn) A system for decontaminating a surface of a prefilled container in

secondary packaging, the system comprising:

a sealed chamber; and

a control unit coupled to the chamber, the control unit configured to automatically

perform the method accordingto claim 1.

17. (Withdrawn) A system for surface-decontaminating a prefilled container in secondary

packaging, the system comprising: an electron-beam tunnel equipped with one or more

tunable-electron beam generators, the tunable-electron-beam generators, configured to

(i) variably generate low-energy beta radiation, (ii) oscillate the electron beams such that

a larger surface of a prefilled container is exposed to electron beams;and(iii) apply an

accelerator voltage to produce a sufficient amount of beta radiation to decontaminate the

surface of the prefilled container, wherein the sufficient amount of beta radiation depends

on the thickness of the secondary package and the thickness of the prefilled container,

such that beta radiation is allowed to penetrate the secondary package while the

thicknessof the prefilled container shields the contents therein from beta radiation.

18. (Withdrawn) A kit for decontaminating the surface of a prefilled container in secondary

packaging in a sealed chamber, the kit comprising: an instruction for using the sealed

chamberto perform the method according to claim 1.

19. (Withdrawn) A kit for surface-decontaminating a prefilled container in secondary

packaging, the kit comprising: an instruction for (i) variably generating low-energy beta

radiation to contact the surface of the prefilled container; and (ii) produce a sufficient

amountof beta radiation to decontaminate the surface of the prefilled container, wherein

the sufficient amount of beta radiation depends on the thickness of the secondary

package andthe thicknessof the prefilled container such that beta radiation is allowed to

penetrate the secondary package while the thickness of the prefilled container shields

the contents therein from beta radiation.

-4-
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20. (Withdrawn) A system according to claim 16, wherein post-decontamination measure

includes gas plasma treatment.

21. (Withdrawn) A kit according to claim 18, wherein post-decontamination measure

includes gas plasma treatment.

22. (Previously presented) The method of claim 1, wherein the drug product is a

protein solution.
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Remarks

I. Claims

Claims 1, 3-7 and 22 are presently pending in this patent application. Independent claim

1 has been amendedto recite the level of decontamination.

Il. Rejections under 35 U.S.C.§103 - Obviousness

Initially, the Examiner found that the Applicant’s arguments were unpersuasive.

Specifically, the Examinerallegesthat the initial application of hydrogen peroxide vaporin

Metzneris a decontamination step because introduction of such a vapor would “result in at least

somedestruction of microorganisms.”

After careful consideration of the Applicant’s other arguments, the Examiner maintained

his rejection of Claims 1, 3-7 and 22 under 35 U.S.C. § 103 for obviousness over published

U.S. Patent Application 2003/0003014 to Metzneret al. (“Metzner”) as evidenced by, andin

view of, U.S. Patent 6,228,324 to Hasegawa (“Hasegawa”). The Examinerrelies on Metznerfor

its teaching of a method for surface decontaminationof a prefilled container in secondary

packaging (citing Metzner at paragraphs [0010-0011]). The Examiner contends that Metzner

teaches the use of vaporized hydrogen peroxide to sterilize the surfaces of the packaging (citing

Metzner at paragraph [0019]). The Examiner also contends that Metzner teaches the use of a

vacuum as a post-contamination treatment(citing Metzner at paragraphs [0034-0035]). In the

Examiner’s opinion, this post-contamination treatments would remove hydrogen peroxide as

evidenced by Hasegawa,asit teaches that the application of a vacuum removesperoxide from

inside the packaging (citing column8, lines 63-67 and column9,lines 32-28).

The Examiner concedesthat Metzner doesnot teachsterilization of a syringe in

secondary packaging. However, the Examiner relies on Hasegawato cure this deficiency.

With regardsto claim 4, the Examiner contends that Metzner teaches a meansfor

determining whether thesterilization is effective, and that this equates to determining whether

the treatment times are sufficient.

Regarding Claim 5, the Examiner admits that the intended use of “reversing the direction

of diffusion of vaporized hydrogen peroxide and preventing intrusion of vaporized peroxide into

the pre-filled container’ is not disclosed in Metzner; howeverit is “capable” of achieving this. As

support, the Examiner relies on Hasegawa, and contendsthat the application of a vacuum

removesthe hydrogen peroxide from inside the packaging (citing column8, lines 63-67 and

column 9, lines 32-28) and as evidenced by Metzner paragraph [0076].

With regards to claim 7, the Examiner contendsthat the post-decontamination measure

includes plasma treatment as shownin paragraph [0035] of Metzner.

With regardsto claim 22, the Examiner asserts that the combination of Hasegawa and

Metzner teachesthatthe prefilled syringes canbefilled with various proteins.

-6-
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Claim 3 was rejected under 35 U.S.C. § 103 as obviousin view of a combination of

Metzner, Hasegawa and US Pat. Pub. No. US2007/0190058 to Shams (“Shams”). The

Examinercited Shamsto teach the administration of ranibizumab via syringe injection.

The Examiner rejected Claim 6 under 35 U.S.C. § 103 as obviousin view of a

combination of Metzner, Hasegawa and Jacobsetal., US Pat, No. 4,643,786 (“Jacobs”). In the

Examiner’s view Jacobs teachesthat the breakdown of hydrogen peroxide vapor causes a

breakdown of hydrogen peroxide that gives off UV light.

Claim 6 was also rejected under 35 U.S.C. § 103 as obvious in view of a combination of

Metzner, Hasegawa,and further in veiew of Asahara et al., US Pat. Pub. No. 2003/0198570

(“Asahara”). According to the Examiner, Asahara teaches the use of UV light to generate

plasma from vapor, and as a result, the combination teaches the use of UV light as a post-

decontamination measure.

lll. Response/Arguments

The term “decontamination” has been misconstrued by the Examiner

At the heart of the rejection of the claims is the construction of the term “decontaminate”.

In the Examiner’s view, as long as some microorganismsare destroyed from the surface of a
 

syringe, the surface is decontaminated. Applicant’s do not dispute this general definition of the

term “decontaminate”. However, the specification of the present application is very clear as to

the meaning of the term “decontaminate”. According to paragraph 0036, the terms“sterilization”

and “decontamination” are used interchangeably. Paragraph 0037 defines “sterility” to refer to

the complete absence of microbial like as defined by a probability of non-sterility as measured

by the sterility assurance level (SAL). The SAL for health care products, such as a pre-filled

syringe, is defined to be at least 10°.

While it is black letter law that a patentee can be his own lexicographer, see in re

Paulsen, 30 F.3d 1475, 1480, 31 USPQ2d 1671, 1674 (Fed. Cir. 1994), in order to expedite

prosecution and to clarify the claims Applicant has amendedclaim 1 to recite that the

decontamination step results in a SAL ofat least 10°. In light of this clarification, the Applicant

respectfully submits that the Examinerhasfailed to establish a prima facie case of obviousness.

With regards to Claim 1, the Examineralleges, inter alta, that Metzner teachesthat the use of

vaporized hydrogen peroxide to decontaminate the surfaces of packaging as taughtin

paragraph [0019].

However, as stated in previous responses, Metzneris directed to a method of using

hydrogen peroxide plasma at low temperatures for the sterilization of various products.

Paragraph [0019] merely teaches that multiple injections of hydrogen peroxide can be used to

create more plasma, whichis then utilized to disinfect the product of interest. It does not teach

or suggest that vaporized hydrogen peroxide decontaminates surfaces to the degree recited in

the instantly present claims. Instead, as repeatedly stated in Metzner,it is the plasma, as

-7-
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opposed to the vapor, which is responsible for the sterilization (i.e., the decontamination). This

is in marked contrast to the present claims, which recite the use of vaporized hydrogen peroxide

as thesterilizing agent.

Nordo any of the other references relied upon by the Examinercure this deficiency.

While some references disclose the use of hydrogen peroxide, as stated in previous replies,

they operate underdifferent temperatures, pressures andthe like and are not suitably

combined. As a result, no combination of references teaches the present invention. As such,

the rejection under 35 USC §103 is improper and accordingly Applicant respectfully requests

that the rejections be withdrawn.

IV. Conclusion

Applicants believe that the foregoing constitutes a complete andfull response to the

Action of record and that Claims 1, 3-7 and 22 are now in condition for allowance. Applicant

respectfully requests that the Office withdraw all groundsfor rejection and issue a Notice of

Allowanceatits earliest convenience. If there are any issues that can be resolved by a

telephone conference, the Examineris invited to call the undersigned attorneyat his

convenience.

Respectfully submitted,

 {Jim Lynch/

Novartis Pharmaceuticals Corporation One Health Jim Lynch
Plaza, Bldg. 101 East Hanover, NJ 07936 Agentfor Applicant
+1 8627783423 Reg. No. 54,763

Date: March 13, 2014
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DETAILED ACTION

1. The present application is being examined under the pre-AlAfirst to invent provisions.

2. Arguments and Amendmentsfiled 3/13/2014 have been entered and considered. Claims 1 and

3-22 remain pending with claims 8-21 withdrawn. Claims 1, 3-7, and 22 are presented for examination.

Response to Argumenis

3. Applicant's arguments, see partIll, filed 3/13/2014, with respect to the rejection(s) of claim(s) 1,

3-7, and 22 under 35 U.S.C.103 have been fully considered and are persuasive. The applicant correctly

points out that decontamination is defined by the specification to be the sameassterilization. The

specification continues to define sterility as the complete absenceof microbial life as defined bya sterility

assurancelevel of 10°. The application of vapor hydrogen peroxide taught by Metzneret al., relied upon

as the decontamination step, occurs so that Metzneret al. can generate a plasma from the hydrogen

peroxide vapor (consequently destroying the hydrogen peroxide vapor). The plasma is used as the

sterilization step by Metzner et al. Thusit is clear in Metzneret al. that the hydrogen peroxide vaporis

not in contact with the prefilled syringe long enough to causea sterility assurance level of 10° (a common

standard for sterility) since Metzneret al. follows the application of hydrogen peroxide vapor with the

plasmasterilization step. Therefore, the rejection has been withdrawn. However, upon further

consideration, a new ground(s) of rejection is presented below.

4. The finality of the rejection mailed 2/7/2014 is withdrawn. Claim amendmentsfiled 3/13/2014

have been entered.

Claim Rejections - 35 USC § 112

5. The following is a quotation of 35 U.S.C. 112(b):
(0) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventoror a joint inventor
regards asthe invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
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The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

6. Claims 1, 3-7, and 22 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject matter

which the inventoror a joint inventor, or for pre-AlA the applicant regards asthe invention.

Claim 1 recites the limitation “the surface" in 3. There is insufficient antecedent basis for this

limitation in the claim. Claims 3-7 and 22 depend from claim 1 and are thus rejected for the same reason.

Claim Rejections - 35 USC § 103

7. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the inventionis notidentically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obviousat the time the invention was madeto a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the mannerin which the
invention was made.

8. Claims 1, 4, 5, and 22 are are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable

over Hasegawaetal. (US Patent 6,228,324) and further in view of Metzneret al. (US Patent Application

Publication 2003/000301 4) and Schneideret al. (US Patent 5,037,623).

With regardsto claim 1, Hasegawaet al. teaches a method ofsterilizing a prefilled syringe

(medicine filled injector 4) in secondary packaging (packaging container 1) (fig 4 and column2, lines 20-

28). Hasegawaet al. teaches applying vaporized hydrogen peroxide to the surfaceof the prefilled

syringe in secondary packaging and allowing the hydrogen peroxide vapor to remain in contact with the

prefilled syringe surface for a sufficient time to sterilize the syringe surface (abstract, column8, lines 38-

47, and column 12, lines 13-19). Hasegawaet al. teaches a post decontamination measure (vacuum and

degassing treatment) to occur to reduce the presence of vaporized hydrogen peroxide thereby preventing
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vaporized hydrogen peroxide from diffusing into the prefilled syringe (column 8, line 63 through column

10, line 39).

Hasegawaet al. does not teach a specific degree of sterilization such as the claimed sterility

assurance level of at least 10°. Schneideret al. teachesthat sterilization connotes the absenceofall life

forms including endospores and thata sterility assurance level of a one in one million chance of having a

contaminated item after the sterilization (SAL of 10°) is the minimum acceptable level for medical devices

(column 1, line 55 through column 2, line 14). A person having ordinary skill in the art at the time of the

invention would have foundit obvious to have achieveda sterility assurancelevel of at least 10° in order

to have a properly and effectively sterilized medical device (prefilled syringe).

Hasegawaet al. does not teach that the medicine in the syringe is a drug that is otherwise

sensitive to sterilization treatments using gammaradiation, steam, and other vapors and gases. Metzner

et al. teaches a sterilization method for a prefilled container in secondary packaging that includes a step

of exposing the prefilled container in secondary packaging to hydrogen peroxide vapors (para [0010],

[0011], [0032], [0033]). Metzneret al. teaches that the container can be prefilled with temperature

sensitive pharmaceuticals (para [0002]) which are sensitive to sterilization with gammaradiation (para

[0005]), autoclaving (para [0003]) (exposure to steam), and ethylene oxide (since ethylene oxide residue

can render the drug product toxic or carcinogenic) (gas) (para [0004]) and gives the example of a protein

drug product (para [0061]). A person having ordinary skill in the art at the time of the invention would

have found it obvious to have usedthesterilization method on a syringe thatis prefilled with a drug

productthatis sensitive to sterilization treatments using gammaradiation, steam, and ethylene oxide

such as a protein drug product motivated by the expectation that the method taught by Hasegawaetal.

would be safe for use with a protein drug product as taught by Metzneret al. (Metzner et al. exposes a

prefilled container of protein drug product in secondary packaging to hydrogen peroxide vapor).

With regards to claim 4, Hasegawaetal. is silent as to how sufficient time to decontaminate the

surface is determined. It is therefore necessary and thus obviousto lookto the prior art for a known way

of determining sterilization treatment times. Schneideret al. teaches establishing the time to achieve

sterility by exposing a given quantity of endospores knownto beresistant to the sterilant, obtaining a D
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value, and then using the D valueto find the exposure time necessary to achieve a SAL of 10° (column 1,

line 55 through column 2, line 14). A person having ordinary skill in the art at the time of the invention

would have found it obvious to have used the treatment time determination method taught by Schneider

et al. in order to insure proper and effective sterilization of the medical device (prefilled syringe) thus

successfully practicing the invention of Hasegawaet al. The combination results in determining the

sufficient time for decontamination by validation of treatment times compared to a control standard.

With regardsto claim 5, the post decontamination measure taught by Hasegawaetal. includes

applying a vacuum following the duration of treatment with vaporized hydrogen peroxide thereby

reversing the direction of diffusion of vaporized hydrogen peroxide and preventing intrusion of vaporized

hydrogen peroxideinto the prefilled syringe (column8, line 63 through column 10, line 39).

With regardsto claim 22, the combination of Metzneret al. and Hasegawaetal. teaches that the

hydrogen peroxide vaporsterilization method can be usedfor sterilizing prefilled syringes in secondary

packaging wherethe prefilled drug product is various protein solutions (Metzneret al. para [0061)).

9, Claim 3 rejected under 35 U.S.C. 103(a) as being unpatentable over Hasegawaet al. (US Patent

6,228,324), Metzner et al. (US Patent Application Publication 2003/0003014), and Schneideret al. (US

Patent 5,037,623) as applied to claim 1 above, and further in view of Shams (US Patent Application

Publication 2007/0190058).

The combination of Hasegawaet al. and Metzneret al. as described above teaches a method of

using hydrogen peroxide vaporforsterilizing different proteins in secondary packaging (para [0061]) at

30°C (para [0063]) and teachesthat the treatment did not destroy the protein products (para [0076)]).

Metzneret al. does not specifically mention the use of the method for treating a medical product where

the prefilled drug is ranibizumab, a protein. The claim recites “therapeutically effective” (implying non

degraded protein when administered into a body for treatment). A person having ordinary skill in the art

at the time of the invention would understandthatif this method is capable ofsterilizing prefilled protein

drug products in secondary packaging without causing degradation of the proteins that the method is

capable of treating the specific protein ranibizumab.
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Additionally the concept of using ranibizumab delivered by a syringe is also knownin the priorart.

Shamsteaches the administration of ranibizumab by syringe injection (para [0128]). A person having

ordinary skill in the art at the time of the invention would be capable of modifying the method taught by

Metzneret al. with the addition of ranibizumab being the drug in the syringe, as taught by Shams, in order

to administer a dose of ranibizumab as a therapuetic drug (abstract and para [0028]) in a sterile manner

which is desired by Shams whostates that the treatment should be formulated, dosed, and administered

in a fashion consistent with good medical practice (para [0092]) which would include using a sterile

syringe.

10. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hasegawaetal. (US

Patent 6,228,324), Metzneret al. (US Patent Application Publication 2003/0003014), and Schneideret

al. (US Patent 5,037,623) as applied to claim 1 above, and further in view of Bates et al. (US Patent

Application Publication 2008/018195).

Hasegawaet al. does not teach that the post decontamination measure includes applying UV

rays following the duration of treatment with the vaporized hydrogen peroxide thereby inactivating the

hydrogen peroxide vapors. Hasegawaet al. instead teaches that the post decontamination measure

includes degassing the chamber and sending the hydrogen peroxide vaporsto a catalytic reactor to

breakdown and remove the hydrogen peroxide vapor from the air (column9, lines 39-48). Bates et al.

teaches that another known way to break down hydrogen peroxide after a disinfecting treatmentis to

expose the hydrogen peroxide to UV light (para [0129]). A person having ordinary skill in the art at the

time of the invention would have foundit obvious to substitute one known way of breaking down hydrogen

peroxide (UV light exposure) for another (catalyst) with the expectation of successfully breaking down the

hydrogen peroxide. The combination would result in applying UV rays following the duration of treatment

with the vaporized hydrogen peroxide therebyinactivating the hydrogen peroxide vapors

11. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hasegawaetal. (US

Patent 6,228,324), Metzneret al. (US Patent Application Publication 2003/0003014), and Schneideret
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al. (US Patent 5,037,623) as applied to claim 1 above, and further in view of Rohatgi et al. (Development

of Vapor Phase Hydrogen Peroxide Sterilization Process for Spacecraft Applications).

Hasegawa ét al. does not teach that the post decontamination measure includes gas plasma

treatment. Hasegawaet al. instead teaches that the post decontamination measureincludes degassing

the chamber and sending the hydrogen peroxide vapors to a catalytic reactor to breakdown and remove

the hydrogen peroxide vapor from the air (column9, lines 39-48). Rohatgi et al. teaches that another

known way to break down hydrogenperoxide after a disinfecting treatment is to generate a plasma to

break down the hydrogen peroxide into nontoxic products (step 4 on page 225, see whole document). A

person having ordinary skill in the art at the time of the invention would have found it obvious to substitute

one known wayof breaking down hydrogen peroxide (gas plasma treatment) for another (catalyst) with

the expectation of successfully breaking down the hydrogen peroxide. The combination would resultin

the post decontamination measureincluding gas plasma treatment.

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner should

be directed to DONALD SPAMER whosetelephone numberis (671)272-3197. The examiner can

normally be reached on Monday through Friday, 9 to 5.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor,

Michael Marcheschi can be reached on 571-272-1374. The fax phone numberfor the organization where

this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent Application

Information Retrieval (PAIR) system. Status information for published applications may be obtained from

 either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic Business Center (EBC)

at 866-217-9197(toll-free). If you would like assistance from a USPTO Customer Service Representative

or access to the automated information system, call 800-786-9199 (IN USA OR CANADA)or 571-272-

1000.

/DONALD SPAMER/

Examiner, Art Unit 1775

/SEAN E CONLEY/

Primary Examiner, Art Unit 1775
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
 APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

13/382,380 01/05/2012 Juergen Sigg PAT053689-US-PCT 9960

1095 7590 11/06/2014

NOVARTIS PHARMACEUTICAL CORPORATION
INTELLECTUAL PROPERTY DEPARTMENT SPAMER, DONALD R
ONE HEALTH PLAZA 433/2

EAST HANOVER,NJ 07936-1080
1775

NOTIFICATION DATE DELIVERY MODE

11/06/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period forreply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

phip.patents @ novartis.com

PTOL-90A (Rev. 04/07)
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. 13/382 380 SIGG, JUERGEN
Notice of Abandonment Examiner Art Unit

DONALD SPAMER 1775

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--

 

This application is abandonedin view of:

1.XJApplicant’s failure to timelyfile a proper reply to the Office letter mailed on 02 April 2014.
(a) (J A reply was received on (with a Certificate of Mailing or Transmission dated

period for reply (including a total extension of time of month(s)) which expired on

(b) (A proposedreply was received on , but it does not constitute a proper reply under 37 CFR 1.113 to the final rejection.
(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the
application in condition for allowance: (2) a timely filed Notice of Appeal (with appealfee); or (3) a timely filed Requestfor
Continued Examination (RCE) in compliance with 37 CFR 1.114).

(c) ZA reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below).

(d) No reply has been received.

), which is after the expiration of the

2. CF Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months
from the mailing date of the Notice of Allowance (PTOL-85).

(a) (J The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated
), which is after the expiration of the statutory period for paymentof the issue fee (and publication fee) set in the Notice of

Allowance (PTOL-85).

(b) (J The submitted fee of $ is insufficient. A balance of $
The issue fee required by 37 CFR 1.18 is $ . The publication fee, if required by 37 CFR 1.18(d), is § .

(c) DJ The issue fee and publication fee, if applicable, has not been received.

is due.

3.L] Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of
Allowability (PTO-37).

(a) [J Proposed corrected drawings were received on
after the expiration of the period for reply.

(b) [J No corrected drawings have been received.

(with a Certificate of Mailing or Transmission dated ), whichis

4. [] The letter of express abandonmentwhichis signed by the attorney or agentof record or other party authorized under 37 CFR
1.33(b). See 37 CFR 1.138(b).

5. 1 The letter of express abandonmentwhichis signed by an attorney or agent(acting in a representative capacity under 37 CFR
1.34) upon the filing of a continuing application.

6. L] The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review
of the decision has expired and there are no allowed claims.

7. The reason(s) below:

/SEAN E CONLEY/

Primary Examiner, Art Unit 1775

 
Petitions to revive under 37 CFR 1.137, or requests to withdraw the holding of abandonment under 37 CFR 1.181. should be promptly filed to minimize
any negative effects on patent term.

U.S. Patent and Trademark Office

PTOL-1432 (Rev. 11-13) Notice of Abandonment Part of Paper No. 20141014
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