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Final Review Memo - Novartis (B) (4) | drug substance and Drug Product facilities

Fluad (Adjuvanted, Formaldehyde Inactivated, Trivalent Seasonal Subunit (A/A/B

Subject:
Product:
hemagglutinin and neuraminidase; embryonated hen’s eggs) Influenza Vaccine).
Action Due: 11/25/2015

Review Recommendation:

| recommend approval for this BLA based on the information submitted and responses provided
by Novartis to my review questions with following commitments:

Novartis commits to have () (4)
(BLA125510/0.15) by December, 2015. This data will be available for

review during cGMP inspection.
test for CCIT and provide the protocol.

Novartis commits to perform the (B) (4)
This data can be review during next cGMP inspection. This data will be available for review

during cGMP inspection.
In the labeling response (amendment 27 dated 11/04/2015), Novartis stated, “Please note that the
will not be

presentation of (B) (4)
produced.” Please note that the presentation of (B) (4)
will not be part of this BLA approval.
Novartis will prepare a test protocol for (B) (4) filter and demonstrate the actual
bacterial log reduction based on established acceptance criteria. This data will be available for

review during cGMP inspection.
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Summary

Novartis Vaccines and Diagnostics, Inc. (Novartis Vaccines/NVD) submitted a BLA (STN
125510/0) on 25 November 2014 requesting approval of the FLUAD, an adjuvanted inactivated
subunit influenza vaccine for use in persons 65 years of age and older. FLUAD is manufactured
at Novartis Vaccines and Diagnostics

FLUAD is an Influenza Vaccine (Surface Antigen, Inactivated) which contains predominantly
haemagglutinin (HA) and neuraminidase (NA) antigens from the three Seasonal influenza
strains (recommended annually by regional health authorities) and MF59C.1 Adjuvant (an oil-
in-water emulsion, composed of squalene as the oil phase, stabilized with the surfactants
polysorbate 80 and sorbitan trioleate, in a citrate buffer). Individual influenza strains are
propagated in the allantoic fluid of embryonated chicken eggs, are inactivated; split; and purified
to produce the monovalent bulk (Drug Substance, DS). The three monovalent bulks are then
combined along with MF59C.1 Adjuvant to produce the trivalent final Drug Product (DP). The
antigens suspended in a sterile, buffered aqueous solution for injection. The potency of the
vaccine is expressed as the concentration of the HA proteins from each virus strain. The vaccine
is formulated to contain 45 micrograms (mcg) hemagglutinin (HA) per 0.5 mL dose in the
recommended ratio of 15 mcg HA each of Influenza Type A (H1N1), Influenza Type A (H3N2),
and Influenza Type B, to be administered intramuscularly. The vaccine is presented as a 0.5 ml
single dose sterile suspension for injection in a milky-white emulsion, contained in a glass pre-
filled syringe.
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All the facilities/buildings and areas filed for Fluad have already been approved as multi-product.
No dedicated facility/building/areas are used for Fluad. The Fluad formulation process
equipment are very similar to that of other US licensed products (Agriflu, Menve, and Bexsero)
except that it has dedicated equipment for cleaning purposes due to the presence of the oil-water
emulsion Adjuvant MF59.

Information requests was sent for (D) (4) facilities on:

Information request questions were communicated to the sponsor on date 01/30/2015. CBER
received responses from sponsors in amendments #1255510/0.4 (on 03/16/2015). Novartis
response found acceptable.

Information request questions were communicated to the sponsor on date 05/15/2015. CBER
received responses from sponsors in amendments # 125510/0.15 (dated July 13, 2015).
Novartis response found acceptable.

Information questions were communicated to the sponsor on date 05/15/2015. CBER received
responses from sponsors in amendments # 125510/0.16 (dated July 17, 2015). Novartis response
found acceptable.

Information request questions were communicated to the sponsor on date 10/01/2015. CBER
received responses from sponsors in amendments # 125510/0.24 (dated October 8, 2015).
Novartis response found acceptable.

Information review questions were communicated to the sponsor on date 10/21/2015. CBER
received responses from sponsors in amendments # 125510/0.27 (dated November 2, 2015) .
Novartis response found acceptable.

Information review questions were communicated to the sponsor on date 11/03/2015. CBER
received responses from sponsors in amendments # 125510/0.28 (dated November 8, 2015).
Novartis response found acceptable.

(b) (4) Facility
Novartis VVaccines and Diagnostics manufactures, tests, and releases MF59C.1 (b) (4) at

(b) (4) . MF59C.1(b) (4)

Review Narrative:

Novartis (D) (4) Facility History:
According to Novartis, the basic manufacturing platform for Fluad is very similar to that of
Agriflu approved in the US on the 27 Nov 2009 (BLA#125297). In 2010/2011, the (0) (4)

site to the NVD () (4) facility and was successfully validated. (STN 125297/15
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—PAS for the introduction of an alternate Agriflu 8)#) manufacturing site located at
| facility. This Prior approval supplement was approved in September 2011).

Prior to process validation, a series of comprehensive comparisons and assessments was

performed in order to identify any potential differences between(B) (4) | for

the following areas:

Manufacturing Equipment
Product Contact Surfaces
Process Steps

Process Conditions
Process Batch Sizes
Starting/Raw Materials

Based on the assessment performed (R/033/04/11), Novartis concluded that the

primary manufacturing process, facilities and equipment employed, and the resulting MPH and
final vaccine are comparable with () (4) . The addition of (B) (4) _ as an alternate
monovalent manufacturing facility to the existing () (4)  facilities has had no impact on the
quality of the drug substance or drug product.

(b) (4) _Facility

Note: According to Novartis, all manufacturing steps performed at (1) (4)  correspond to that
previously approved under the Agriflu BLA (125297). All manufacturing steps are performed in
the approved, licensed facilities, which are utilized for the manufacturing of Fluvirin and Agriflu.

. Activities

include the

Facility Address
Novartis Vaccines and Diagnostics Ltd.
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Review Question

Regarding Novartis (B) (4)  Drug Substance facility:

Please list any changes (changes that are not already approved or still currently under review)
made to the facility, equipment, cleaning, disinfection, sanitization or sterilization process for
introduction of the FLUAD vaccine (US market) into the already approved i facility for
seasonal and pandemic flu vaccine.

Novartis Response

There have been no changes made to the facility, equipment, disinfection,
sanitization or sterilization process because the Fluad drug product (DP) vaccine manufacturing
process has not been introduced into the approved facility. The manufacture of Fluad
DP is currently performed in as noted in Section 3.2.P.3.1 Manufacturers.

Comment:

Novartis response is acceptable. Novartis confirmed that the MPH manufacturing process
remained same for the Fluad from previously approved MPH manufacturing process for
Agriflu. In addition, no change was reported for facility, equipment, utilities, EM, or
cleaning validation.

Contamination/Cross Contamination Control

The facility is a multi-product facility, shared between three egg based flu vaccines.
These vaccines including the Agriflu, a monovalent H5N1 product based on the Agriflu
platform, and Fluvirin.

Review comment:
There were no changes to personnel, product, equipment and waste flow or cleaning/sanitization
for the seed virus manufacturing areas from currently approved process for Agriflu.

Review comment:
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There were no changes to personnel, product, equipment and waste flow or cleaning/sanitization
for the upstream manufacturing areas from currently approved process for Agriflu.

Review comment:
There were no changes to personnel, product, equipment and waste flow or cleaning/sanitization
for the downstream manufacturing areas from currently approved process for Agriflu.

Changeover Procedures for Upstream and Downstream Manufacturin
Novartis uses the

Review comment:
There were no changes to changeover procedure from currently approved process for
multiproduct site ° facility (STN 103837/5563).
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Review comment:

Site. is currently licensed warehouse facility, Novartis provided identical information for site
. that was previously submitted and approved for Agriflu vaccine (STN 125297 /15). No major
change reported to this warehouse facility for the Fluad process.

Materials Control

Novartis describes their procedures to control materials used in the FLUAD manufacturin
process.

Review comment:
Novartis provided information for material control is acceptable, no additional information
needed.

Process Equipment
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Novartis stated that same equipment previously used for Agriflu vaccine is used for the Fluad
drug substance process. According to Novartis, all major or critical equipment utilized for
manufacturing are routinely calibrated and revalidated. Please note that no new equipment
added to the FLUAD process and same equipment previously qualified for Agriflu and other flu
vaccine process. Novartis provided following detail on equipment qualification and provided as
reference.

Novartis provided 1Q, OQ summary results for cold storage, incubators, egg washers, and
candling machine. | verified that reported summary results met acceptance criteria and
qualification successfully completed.

Following qualification summery provided for equipment qualification:

10
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Review comment:

Cleaning validation was previously covered in detail in the STN 125297/15. Based on Novartis
provided information, addition of Fluad vaccine does not provide additional challenges to
cleaning procedures and current cleaning validation is still valid. However following additional
information request was made regarding cleaning validation to get additional clarification:

Following review Questions were communicated to the sponsor on date 05/15/2015. CBER
received responses from sponsors in amendments # 125510/0.16 (dated July 17, 2015) . A
summary of my review questions (in Italics), Novartis responses (in regular fonts), and my
comments (in bold) are below:

Review Question
Regarding equipment-cleaning validation (product contact equipment):

e Please provide the rationale for your acceptance criteria used during the cleaning
validation.

¢ Please describe the worst-case sampling locations tested during validation. Also,
provide the frequency/acceptance of routine monitoring after cleaning

e Please explain the adequacy of your current cleaning procedure to remove FLUAD
product residue

Novartis Response
Novartis responses to above information request provided as follows:

14
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Regarding equipment-cleaning validation (product contact equipment):
i. Please provide the rationale for your acceptance criteria used during the cleaning validation.

According to Novartis, the site Cleaning Validation acceptance criterias are documented in
Standard Operating Procedure 207952 “Cleaning Validation”. These were originally defined
based upon the requirements for the Fluvirin process and the process capability of the former
manufacturing facilities at the (B) (4) site. This cleaning validation SOP (# 207952) is
provided in attachment #1.

Novartis stated that when Agrippal process introduced, the worst-case soil assessment (report #
R/0360/07/10) was updated to account for the new soils that were present in the Agrippal
process. Novartis concluded that even though there are some different soils present the
requirement for the level of cleanliness of the equipment prior to manufacturing a batch is the
same for Fluvirin and for Agrippal, therefore the existing acceptance criteria were applied.
According to Novartis, report R/0252/07/11 “Review of the Potential Carryover of Residues
after cleaning” confirmed that the current acceptance criteria defined in Guideline 207952
‘Cleaning Validation’ were robust and limits the carryover of residues to acceptable levels. This
report provided as attachment #3.

Novartis claimed that with the move to the new manufacturing facility (B) (4) (SN046 Agriflu
BLA #125297) the process capability for cleaning was improved and the actual results obtained
following cleaning were typically well below the acceptance criteria. In order to take this into
account ‘alert’” limits have been set for each cleaning validation at a level representative of what
the process is capable of achieving (refer to R/0326/10/11, Revised Alert Limits for Cleaning
Validation). This SOP (R/0326/10/11) provided in attachment #4. As per this SOP, If the alert
limits are exceeded an investigation must be performed to determine if it is indicative of a
problem with the cleaning or an isolated occurrence. This system ensures that appropriate action
taken to review cleaning validation results that are out of trend.

Review comment:
Novartis response is acceptable.

Review Question
ii. Please describe the worst-case sampling locations tested during validation. Also, provide the
frequency/acceptance of routine monitoring after cleaning.

Novartis Response
Novartis explained that cleaning validation involved a (b) (4)

15
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(b) (4)

According to Novartis, SOP 208799 (Re-validation and Reevaluation Procedure) defines the
revalidation frequency for cleaning of each system. The frequency of each cleaning revalidation
is defined by risk assessment as reported in document R/0016/01/12. In(b) (4)

Review Comment:
Novartis response is acceptable.

Review Question
iii. Please explain the adequacy of your current cleaning procedure to remove FLUAD product
residue.

Novartis Response

Novartis stated that Fluad manufacturing activities are not performed at the (B) (4) site. DP

manufacturing is performed in (B) (4)  According to Novartis, DS (drug substance) for

FLUAD is replicate of drug substance sections for Agriflu and copy of the Agriflu DS section

was submitted in BLA. Novartis submitted prior approval supplement for the introduction of

Ftl)uad in () (4)  and risk assessment was done for (D) (4) to
4

Review Comment:

Novartis response is acceptable. Drug substance process remained unchanged from what
was approved for Agriflu drug substance, all product contact parts (Adjuvant product
contact) are dedicated equipment, and Novartis provided cleaning validation for these
equipment.

Review Question
d. Please provide summary data for the environmental monitoring performed during
manufacturing of conformance lot(s).

Novartis Response

Novartis provided the summary data for the environmental monitoring performed during
manufacturing of 84 conformance lots is provided (attachment #1). The data show that all
sampling points met acceptance criteria for EM monitoring for the conformance lots.

Review Comment:
Novartis response is acceptable.

Disposable Equipment

16
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According to Novartis, all disposable product contact items are received (B) (4)
H and ready to use. Novartis performed a risk evaluation
assessment on disposable items prior to initial introduction to the process. The documented
assessment was done, including detailed analyses of all components and items being exposed to
product intermediates, buffers or added liquids, and finished monovalent bulk product. The risk
assessment determines whether additional physical studies needed to support the item’s use in
the process. All incoming disposable items are Quality managed in the warehouse at incoming
receipt according to defined procedures.

Review comment:
Novartis introduce

Containers for

facility for DP
. were introduced and approved for Agriflu- this was then incorporated
into this BLA. The new covered in detail in the Hang’s review (BLA/CMC

product reviewer) memo.

HVAC Systems —Seed Virus

Environmental monitoring (EM) — Seed Virus

Environmental monitoring is performed in accordance with SOP 248334, Environmental
Monitoring Sampling Plan for Seed Manufacturing. Novartis provided following EM summary
for the seed virus manufacturing areas.

Frequencies of Monitoring During Operations for Seed Manufacturing

17
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Review comment:
There were no changes to personnel, product, equipment and waste flow or existing room
classifications for seed virus areas.

HVAC Systems — Upstream Manufacturin

18
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There were no changes to current validated EM program in the downstream process. (No change
reported for Fluad process from currently validated process for Agriflu vaccine). Following
review Questions were communicated to the sponsor on date 05/15/2015. CBER received
responses from sponsors in amendments # 125510/0.16 (dated July 17, 2015). A summary of
my review questions (in Italics), Novartis responses (in regular fonts), and my comments (in
bold) are below:

Review Questions
Please provide summary data for the environmental monitoring performed during manufacturing
of conformance lot(s).

Please provide the environmental data summary, including lists of all deviations and resolutions
for the environmental monitoring conducted during conformance lots.

Novartis Responses

Novartis provided the summary data for the environmental monitoring performed during
manufacturing of MPH conformance lots provided (attachment #1). The data show that all
sampling points met acceptance criteria for EM monitoring for the conformance lots.

Novartis stated that the data show that all sampling points met acceptance criteria for EM
monitoring for the following lots. There was no deviation during conformance lots
manufacturing.

Review Comment:
Responses are acceptable.

Computer system

The computerized systems utilized at (B) (4) are specifically identified and
assessed. All manufacturing equipment that is determined to be GMP-critical is validated, and
this validation is managed and recorded in the Validation Master Plan (VMP) of each
manufacturing area.

Building Management System (BMS) — This system provides HVAC controls. The system was
determined to be an indirect impact system. All GMP environmental monitoring is performed
using validated functionality within the process control system and as a result, the BMS system
does not require validation.

Process Control System (PCS) — This system monitors and controls the manufacturing process
and support functions () (4)

Novartis reported that all 1Q and OQ testing was successfully performed and any deviations
found during testing were resolved. The performance qualification of the PCS is included in the
performance qualification testing conducted for each piece of process equipment. The process
control system was assessed and verified to be CFR 21, Part 11 compliant. Programmable logic

21
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controllers (PLC’s). These systems control package systems such as the
. These systems typically interface with the PCS system.

Review comment:
Computer system remained unchanged from previously validated computer systems in the
Agriflu MPH process.

Purified Water (PW)

Purified water is manufactured using
to match or exceed the requirements of the latest version of the
Vaccines specification 208465. Water quality continuously monitored by the

. The purified water system designed
and Novartis

. Units are located on the
Water quality for

sampled and tested

offline by QC.

Installation / Operational Qualification
Installation / Operational Qualification (I0Q) of the Purified Water system performed
. The PQ of the Purified Water system

Routine Monitoring — Purified Water
The site SOP (208312 ‘Routine Sampling of Water Systems”) was revised to cover the routine

sampling of the water systems and became effective on 05 January 2009, using ar-
frequency. Sampling is routinely performed in accordance with this site

procedure.

WEFI Generation, Storage, and Distribution
Note: According to Novartis, new combined
This change was implemented on 04 November 2014 and filed as
annual reportable in the recent Agriflu update (January 2015).

WFI is generated using(B) (4) . WFlis
. WFI is supplied to “user Systems” on

WEI Qualification
Installation / Operational Qualification (I0Q) of the WFI system were performed

22
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Routine Monitoring- WFI
Sample point . All other
points are sampled on a basis so that each point is sampled :

(SOP 208312 / SOP 208609. The acceptance criteria for routine monitoring are the same as for
Performance Qualification.

Clean Steam Generation
A Clean Steam Generator is used to provide clean steam as a heat source durin

and serves the

The PQ of the Clean Steam system consisted of a testing program that examined

Clean Steam — PQ Validation results for period 17
October 2008 to 30 October 2008 inclusive

23
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Routine Monitoring- Clean Steam

The sample points are sampled and tested on a basis so that each point is sampled -
The acceptance criteria for routine monitoring are the same as for
Performance Qualification.

Clean Compressed Air (CCA)
Air compression provided by

The OQ of the CCA system included a testing program that examined

All requirements and acceptance criteria met. Compressed
air is routinely sampled and tested in accordance with SOP 207806 Routine Sampling of
Compressed Air Systems as follow:

Review comment:

There were no changes to current validated clean compressed system (no change reported for
Fluad process from currently validated process for Agriflu vaccine.

Container Closure System

24
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Novartis has provided satisfactory response to our information requests. Based on
information by Novartis, I recommend approval of this BLA (D) (4)  facility for Fluad
drug substance process).

(b) (4) FACILITY

Drug Product- (0) (4) Facility

Note: According to Novartis, The Fluad manufacturing process steps are essentially comparable
to the Agriflu manufacturing process. However, the presence of the MF59C.1 oil-water
emulsion Adjuvant in Fluad necessitates the need for dedicated equipment (product contact
equipment for example (B) (4) . The MF59C.1 oil
in water emulsion Adjuvant is a sterile filtered component, which is used in the Fluad
formulation process. The MF59C.1 sterile filtration is a unique process to Fluad and not part of
any current US licensed product. According to Novartis, all manufacturing steps are performed
in the approved licensed facilities, which are utilized for the manufacturing of Fluvirin and
Agriflu.

Drug Product

The Fluad formulation was composed of the three-drug substance antigens derived from
influenza virus A and B (Monovalent Pooled Harvests (MPH)), (D) (4) and the
squalene Adjuvant MF59C.1 bulk. At the time, Fluad contained the preservative thimerosal at
(b) (4), which was completely removed in ® @, Since(b) (4) there have been no changes to the
Fluad formulation.

(B) @) Facility

The formulation of Fluad is performed at Novartis Vaccines and Diagnostics in () (4) . The
basic manufacturing platform for Fluad is very similar to that of Agriflu approved in the US on
the 27 Nov 2009 (BLA#125297).

(6) (4) Facility Address:
Novartis Vaccines and Diagnostics (®) (4)

The following manufacturing steps for Fluad are performed at the (®) 4) site:

L (b)(4)

29
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HVAC System

Note: No major change reported to currently validated HVAC systems that in use for FLU
vaccines.

The HVAC systems are installed, validated, and maintained to provide the appropriate control of
temperature and particulate air cleanliness of the work environments, in accordance with room
clasifications specified in(B) (4) T The
10Q protocols were completed and all acceptance criteria were met satisfactorily after any

variations or deviations were investigated and closed. All HVAC systems supplying Building .

classified areas tested during the Performance Qualification. The Performance Qualification
included the following testing:

For the media fills and the subsequent cleaning, all monitoring results complied with the
acceptance criteria.

The HVAC systems that supply air to the

36
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HVAC system provided information is acceptable. No change reported from previously
validated HVAC system since 2007.

Room Classification

Review comment:
No change reported from previously approved room classification for flu vaccine production.

Provided information is acceptable.

EM Program
Note: EM program remained unchanged for Fluad process.

38
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No change reported from previously approved EM program for flu vaccine production. Drug
product batch records shows that all sampling points met acceptance criteria for EM
Monitoring.

Computer System
Note: No additional computer system installed for Fluad process, all computer systems are

validated systems.

The Process Automation Systems are distributed system of controllers, servers, and operator
workstations. OEM systems are control system solutions for specific process
equipment, may consist of . The
Centralized Alarm System acquires alarm signal from systems, equipment, and devices in order
to provide prompt . The EM systems are

Both Global and Local IT Applications are validated using Vaccines and Diagnostic IT Project
Methodology (VDICE) which is a standard validation life cycle model used for computer

40
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applications throughout the division. Validation of Local computerized systems follows a risk-
based approach that assesses each system using a System Impact Assessment and User
Requirement Specifications for Process Automation System and High Level Risk Assessment for
IT Application to determine the product impact and validation requirement.

All direct product impact systems are validated. Local standard operational procedures are
established for security management, configuration management, incident management, backup
and recovery, archiving and retrieval management, system maintenance and monitoring, and
change management for the automation systems. All laboratory equipment that is determined to
directly affect product, is validated.

Review comment
Provided information is acceptable. These computer systems were previously reviewed during
the Agriflu BLA review (125408) and pre- approval inspection.

WEI System
Note: Water for Injection system (WFI) is validated system since 2007, no major change

reported to the validated WFI system.

The Water for Injection System (WFI) includes equipment for the () (4)

The 10Q Validation was completed. The performance qualification studies conducted over a
period of (B) (4) . All the results of the analysis performed during Phase (B) (4)  of the
WFI System's Performance Qualification for Building " were within the acceptance criteria.

Review comment:

Provided information is acceptable. Novartis stated that 1Q/OQ/PQ completed successfully. The
WEFI system previously reviewed during other Flu products BLA review and inspection. No
major changer has reported since 2013 revalidation.

Clean steam
Note: Clean steam system has been validated system since 2008, no major change reported to
the system after validation.

The clean steam system was qualified in January 2008 in two phases. Novartis provided
information on clean steam system qualification as follows:

41
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questions (in Italics), Novartis responses (in regular fonts), and my comments (in bold) are
below:

Review Question:

Equipment (section # 3.2.A.1.4.2)

Table 3.2.A.1.4.3-1 list product contact equipment for MF-59 for sterile filtration, also
additional tables list equipment used for formulation process, syringe filling in module
1. Please clarify if any additional (adjuvant product contact equipment) that is not listed
in these tables.

Company Response
All of the pieces of adjuvant product-contact equipment are listed in the tables; there are
no additional pieces of product-contact equipment.

Review Comment:
Novartis response is acceptable.

Equipment qualification

Novartis stated that all equipment listed above were qualified including design qualification
(DQ), 1Q, OQ, and PQ. No change reported that required revalidated from previously qualified
equipment.

Equipment Sterilization

Note: no change reported to sterilization cycle validation critical process parameters for
formulationﬂ and filling components. Novartis provided following autoclave validation
summary.

According to Novartis
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Review comment:

Novartis reported no major change to these previously validated sterilization cycles. Following
review Questions were communicated to the sponsor on date 11/03/2015. CBER received
responses from sponsors in amendments # 125510/0.28 (dated November 8, 2015). A summary
of my review questions (in Italics), Novartis responses (in regular fonts), and my comments (in
bold) are below:

Review Questions:
Equipment sterilization- autoclave loads (section 3.2.A.1.7.1.9):
Section 3.2.A.1.7.1.9 states that (b) (4)

Table
3.2.A.1.7.1.9.-1 and 2 provides autoclave qualification reports and results summary. It is not
clear that any of the autoclave loads changes due to the sterilization of dedicated equipment
used for adjuvant manufacturing from list provided in these tables (Table #3.2.A.1.7.1.9.-1 and
#3.2.A.1.7.1.9-2) ?

Follow-up Clarification provided to Novartis on 06 November 2015

CBER is specifically looking for:

1. The purpose of each qualification listed in the tables (in short, why was the qualification
performed)?

2. Which of the qualifications listed in the table are linked to MF59 filtration?

3. Is there any change to the load configuration for any of the qualifications listed?

Novartis Response:
The updated list of PQ reports is provided in the tables below, for Autoclaves(b) (4)

(0) (4)

46
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(b) (4)

(0) (4)

Review Comment:

Novartis stated that for Autoclave (B) (4) , the qualification linked to MF59 filtration is
PQ Report # 42/062/(b) (4) /PQR/05. Each load (listed in above tables) was validated
with @@ runs at the (B) (4)  configuration and ®) @) runs at the (B) (4)
configuration. Response is acceptable.

Equipment Cleaning

Note: All equipment remained unchanged from Agriflu process, however due to nature of

Adjuvant (oily nature); Novartis performed cleaning revalidation for product contact equipment.

Following are summary of cleaning validation for product contact equipment.

Novartis stated that the product contact surfaces for Fluad vaccine are the (B) (4)

. Products contact equipment utilized in the
manufacture of Fluad is dedicated equipment, used only for the production of Fluad as described
in the following table.

(0) (4)
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The leaning valcaton pproxch for (B) ()
d is the same in terms of cleaning cycle parameters. The analyses performed and

limits aﬁﬁlied are the same with the onli exceﬁtion of the limitsof the (B) (4) |

Novartis performed the cleaning validation for the formulation equipment and parts following a
. The cleaning validation was performed times for the ®® under

and under the
. The cleaning validation

protocol FLF/42/064/GW-F2010/CV/00 for the
protocol MPH/42/064/GW-F2010/CV/00 for the
specification provided in the following table.
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—

Following review Questions were communicated to the sponsor on date 11/03/2015. CBER
received responses from sponsors in amendments # 125510/0.28 (dated November 8, 2015). A
summary of my review questions (in Italics), Novartis responses (in regular fonts), and my
comments (in bold) are below:

Review Question

Equipment cleaning validation —
For Squalene analysis ( Table 3.2.A.1.7.1.8-4) limit is (D) (4) Please verify the detection limit
for this method (ability to detect (B) (4)

Novartis Response
The detection limit for squalene analysis is confirmed as (B) (4)

Review comment:
Novartis response is acceptable.

Cleaning Validation Results for (B) (4) |
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Following review Questions were communicated to the sponsor on date 11/03/2015. CBER
received responses from sponsors in amendments # 125510/0.28. A summary of my review
questions (in Italics), Novartis responses (in regular fonts), and my comments (in bold) are

below:

CBER question
What is rational for not testing (not applicable)

" wastested during validation. Please justify your rational.

Novartis Response:
The rationale for only testing the
squalene residue is recovered with

during the cleaning validation is as follows. Any

which is the group-accessible component with the

majority of contact surface area.

Review comment
Novartis justification is acceptable.

Question

Cleaning validation protocol and summary reports. Rational for cleaning validation acceptance
criteria for Please describe routine cleaning monitoring

frequencies.

Regarding equipment cleaning validation: Please provide the cleaning validation protocol and
summary reports for the equipment cleaning validation described in the BLA (e.g., information

54




Novartis 125510 Facilities Review Memo

not provided for sampling locations, study date, worst-case location, worst-case soil tests, list of
deviations and resolutions....)

Novartis Response
Novartis provided requested cleaning validation protocol and summary reports for the-
facility.

Review comment:

Novartis response is acceptable.
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All media fills were completed successfully as per site SOPs 203535 and 203546.

Review comment:

Media fill protocol and summary report was requested as part of information request (most
ecent Adjovant mecia (B (). 1]

Regarding the media simulation study: Please provide the most recent (routine (B) (4)  media
fill protocol and reports for the MF59C.1 sterile filtration, formulation process, and aseptic
filling on(B) (4)  process.

Novartis Response

Novartis stated that the media simulation performed at the- site is managed by site SOPs
203535 and 203546 (provided as attachments). These SOPs cover respectively formulations
Isterile filtration areas and filling lines in Building . Novartis updated the most recent media
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simulation results for MF59C.1 sterile filtration process, formulation process and aseptic filling
on () (4) in Section 3.2.P.3.5, Process development.

Review comment:

Novartis provided the most recent media simulation results for MF59C.1 sterile filtration
process, formulation process and aseptic filling on (B) (4) in Section 3.2.P.3.5, Process
development. All media fills competed successfully. The response is acceptable.

Container Closure System

Fluad (Influenza Virus Vaccine) is supplied to the market in single dose 0.5ml, prefilled
syringes. One pre-filled syringe with the plunger rod inserted is contained in a plastic blister
pack, sealed with peelable paper. The primary container closure for Fluad is a(B) (4)  1mL
syringe with Plastic Rigid Tip Cap (PRTC) - referred to as a Luer-lok syringe. No needle is
present.

Note: The same container closure system was previously approved in 2012 for Flucevax vaccine
(125408/0).

Glass syringe
The Luer Lock type” glass (B) (4)  glass) complies with the requirements of the () (4)

for glass containers
for injectable preparations.

Syringe tip
The tip cap complies with the requirements of the (B) (4)

Syringe stopper
The syringe stopper complies with the requirements of the (B) (4)
. Plunger stopper specification Composition () (4)
. The rubber formulation complies with the requirements of the

(b) (4)

for "Rubber closures for containers for aqueous parenteral preparations".

Plunger Rod
The plunger rod function is to impart movement to the plunger stopper. The plunger rod is

manufactured from plastic. The plunger stopper is not made with natural rubber latex.

(b) (4)

Luer-Lok syringe components
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Routine tests- Plunger stoppers
The packaging in which the stoppers are received is routinely checked to ensure the contents are

correct and the packaging confirms the contents to be sterile. full analysis is performed
to check sterility, bacterial endotoxin tests) and test. Samples from(®) (4)

Routine Test - Luer Lock syringes

The packaging in which the syringes with PRTC are received is routinely checked to ensure the
contents are correct. The supplier certificate is checked for confirmation of sterility.
full analysis is performed to check sterility, bacterial endotoxin
test. Samples from

Container closure Inteqgrity

method used for evaluating the integrity of the Luer Lok syringes filled on a

. Novartis provided CCIT test results as follow:

CCIT Results
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Based on test results, Novartis concluded that the container closure integrity test was completed
successfully.

Novartis intends to investigate and implement a nondestructive (B) (4) ~ testin house
when sufficient data accumulated.

Review comment
BLA states that the study was completed to evaluate the feasibility of introducing holes less than
in ImL syringes with plunger stoppers. In these studies it was demonstrated that

Please provide the study protocol and results.
Furthermore, stated that the Company intends to investigate a nondestructive

test in house in the future when sufficient data has been accumulated - Please provide the study
protocol and current status on method validation.

Review comment:
(IR) Please specify the (B) (4)  test method sensitivity to demonstrate container closure
integrity.

Regarding the container closure integrity test for final container:
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i. Please specify the (D) (4)  test method sensitivity to demonstrate container closure
integrity.

ii. The BLA states that a study has been completed to evaluate the feasibility of introducing holes
less tha in ImL syringes with plunger stoppers. In these studies, it was
demonstrated that

Please provide the study

protocol and results.

iii. Furthermore, the BLA states that Novartis intends to investigate a nondestructive

test in house. A new improved method will be selected, validated, and implemented
when sufficient data has been accumulated. Please provide the study protocol and current status
on the method validation.

Novartis Response
Novartis stated that the submission of the BLA (25 Nov 2014) which describes the validation of
the method with a positive control for ImL syringes with plunger stopper,
an additional validation with positive controls has been successfully performed. This
positive control is made using a

that is used to fill Fluad syringes for the US Market. Novartis plan

to have positive control CCIT data at the time point for in December
2015. Novartis updated microbial attributes data positive control) for stability

sample.

Novartis provides updates for the test. The test for CCIT is
still being evaluated for feasibility. A study protocol has not been yet been written. The
company commits to submitting that data as soon as it is available.

Syringe Inspection
Novartis describes the visual inspection process. The inspection includes

Novartis summarized inspection parameters checked
during the visual inspection process as follow.
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(0) (4)

Following review Questions were communicated to the sponsor on date 11/03/2015. CBER
received responses from sponsors in amendments # 125510/0.28 (dated November 8, 2015). A
summary of my review questions (in Italics), Novartis responses (in regular fonts), and my
comments (in bold) are below:

Question

Regarding automated syringe inspection machine PQ () (4) |, Acceptance criteria for “vary
critical” defect is listed as () (4), however ® @ runs found critical defects (results) as (B) (4)

and conclusion was that 8) (4) acceptance criteria were met.
Please clarify your conclusion.

Novartis Response:
According to Novartis, the aim of the study is to demonstrate that the equipment is capable of
detecting and rejecting the defective syringes. Critical defects reported as () (4)
were detected in the rejected units (see Table 3.2.A.1.4.5.1-6 Automated
Inspection Results — Divided by Defect). In the next table “Table 3.2.A.1.4.5.1-7, Manual
Inspection Results — Divided by Defect”, defects detected in the good units are reported:* (0) (4)
This means that, in total, all of the defective syringes have been 100%
rejected by the inspection machine. As a conclusion, all the acceptance criteria of the PQ study
have been met.

Review Comment:
Response is acceptable.

The compliant syringes output by the (B) (4) machine, including syringes accepted after reject
reprocessing, were () (4) by trained operators to check for any “Very critical”,
“Critical” or “Major” defect. Results are shown in the tables below for manual inspection:

(0) (4)
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All tests carried out during the Performance Qualification have met the acceptance criteria.
Based on the obtained results, Novartis concluded that the inspection machine () (4) is
validated for the inspection of opalescent products.

Review Comments:

Following review Questions were communicated to the sponsor on date 05/15/2015. CBER
received responses from sponsors in amendments # 125510/0.15 (dated July 13, 2015). A
summary of my review questions (in Italics), Novartis responses (in regular fonts), and my
comments (in bold) are below:

Questions

Regarding the concurrent validation (42/059/1(B) (4)/PQR/02), BLA states that Fluad product
falls into the category of opalescent product, so the PQ concurrent Report reference is the one
executed using the product opalescent tetanus vaccine). Please provide the final
product container closure comparisons between and Fluad products. Please provide
justification for using the product PQ data and how these data applicable for the fluad
product.

Following qualification were completed for the (D) (4)| for opalescent product

Re-PQ Reports Qualification Description
42/05i/PQR/00 1st Prospective Validation

42/05 /PQR/02 1st Concurrent Validation
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42/059/(b) (4) /RPQR/03 Re-Validation 2014
Please provide the validation protocols and reports.

Please provide a description of the method used to compare the (B) (4)
process.

How does the () (4)  inspection system performance compare to () (4) inspection when
inspecting particle.

Please provide a list of all fluad lots inspected on the automated inspection machine and their
summary results.

Please provide verification that the challenge sets are evaluated post run.

Were any deviation reported during qualification? If so, Please submit a summary of the reports
including a brief event description, resolution, and evaluation of impact to qualification.

During validation, what was the sampling scheme (AQL) used for the statistical sampling
performed post inspection of accepted material of the production lots?

Have you established an upper control limit for rejecting rate for each defect?

Novartis provided responses to the above questions on July 13, 2015.

Question 1a
a. Regarding your visual inspection process (B) (4)  visual inspection using IM-0) ),
please address the following:

i.  The BLA states that Inspection Machine (B) (4) has the capability to check the following
parameters: a) (b) (4)

However, the following exceptions for the
FLUAD product are noted in the BLA:

- (b) (4)

In addition, we noted the following statement in your BLA: FLUAD product falls into the
category of opalescent product. The (B) (4) is not used for the product
FLUAD, as the product’s physical composition is a white dispersion and does not allow the
analytical ray of light to pass through it. For the same reason, the examination and verification
of particles within the product cannot be carried out for the product FLUAD.
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Please describe how you plan to detect particulates using a visual inspection process (need
supporting validation data for detection of particulate in FLUAD and routine procedure used
during conformation

lots).

Novartis Response

Novartis explained that the detection of visible particulates in prefilled syringes is performed
through (B) (4) inspections due to the opalescent nature of Fluad. Novartis stated that the
detection of particulate is performed at (D) (4)  in the filling process including (b) (4)

Novartis described that the (D) (4)  inspection process performed
for Fluad is only used to detect the presence of visual defects. Therefore, validation data for the
detection of visible particulates is not available. The status for(B) (4) visual inspection of Fluad
prefilled Luer Lock syringes is provided in this response.

SOP 202119 governs inspection for (B) (4) inspection for particulates. () (4)

The Acceptable Quality
Level (AQL) values applied at ‘In-Process Control’ are(ld) (4) applied to critical defects and
(B) (4) applied to major A defects. The QC procedure for () (4) visual inspection is performed
according to SOP 286169. Any visible particles detected at the inspection are investigated prior
to release of the lot. The presences of (B) (4) are checked through (b) (4)

ii. The Validation Results of your last activities (42/059/I(B) (4)/RPQR/03) do not include any
test for particulate defect. Please justify.

Novartis Response

Novartis stated that the detection of visible particulate in Fluad was not validated as part of the
(b) (4) inspection process. Visible particulate detection could not be validated because
of the inherent challenges to visually inspect Fluad, an opalescent product.

iii. Regarding the concurrent validation (42/059/(b) (4) /PQR/02), the BLA states that the
FLUAD product falls into the category of opalescent product, so the PQ concurrent Report
reference is the one executed using the product opalescent (B) (4) . Please provide

justification for using the (D) (4) product PQ data for visual inspection of the FLUAD product.

Novartis Response

Novartis stated that Fluad is an opaque drug product, which is categorized as an opalescent
product in the BLA, and it undergoes manual visual inspection on a representative sampling of
the batch by qualified manual inspectors for the presence of particulates in the DP. Fluad falls
under an additional product category under the Drug Product Group -opaque/milky products.
(b) (4) has been identified as being representative of this group of products for use in
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(b) (4) inspectional validation for defects or for (B) (4)visual inspection qualification
purposes for visible particulates. Novartis explained that concurrent PQ was executed using

(b) (4) with the purpose to challenge the functionality of all the equipment control devices that
are relevant. This approach fully covers the validation of automatic inspection for Fluad.

Review Comment:
Response is acceptable.

Question

iv. Please provide the validation protocol and a summary report for the following qualification
studies performed using the (B) (4) for opalescent product.

Re-PQ Reports Qualification Description

42/059/(b) (4) /PQR/00 1st Prospective Validation

42/059/(b) (4) /PQR/02 1st Concurrent Validation

Novartis Response;
Novartis provided requested validation protocol and a summary reports as attachments #1 to #6.

Review Comment:
Response is acceptable.

Question

v. We have the following additional questions regarding visual inspection revalidation
(42/059/(b) (4) /RPQR/03):

1) Please provide a description of the method used to compare the (0) (4) to the (b) (4)
process.

Novartis Response

Novartis stated that the (D) (4)  inspection process identifies visual defects combined with

(b) (4) visual inspection procedures at in-process controls and QC inspection. For this reason,
the ability to compare (B) (4) visual inspections and(b) (4)  inspections for particulates is not
possible.

Review Comment:
Response is acceptable.

Question

2) How does the (B) (4)  inspection system performance compare to (B) (4) inspection when
inspecting particle.

Novartis Response

Novartis explained that comparison of automated inspection performance with (B) (4) inspection
is not applicable for FLUAD as the inspection is performed (B) (4) = The detection of visible
particulates in Fluad luer lock syringes is governed at in-process control points and in QC
procedures that are continuously evaluated for improvement.
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Review Comment:
Response is acceptable.

Question
3) Please provide a list of all FLUAD lots inspected on the () (4) inspection machine and

their summary results.

Novartis Response
Novartis provided lists of all FLUAD lots inspected on the (B) (4)  inspection machine and
their summary results.

Review Comment:
Response is acceptable.

Question

4) Please provide verification that the challenge sets are evaluated post run.

Novartis Response
Novartis confirmed that challenge sets are performed and evaluated pre and post run according to
SOP 201200.

Review Comment:
Response is acceptable.

Question

5) Were any deviations reported during qualification? If so, please submit a summary of the
reports including a brief event description, resolution, and evaluation of impact to qualification.

Novartis response
Novartis reported that there was no deviation during periodic requalification.

Review Comment:
Response is acceptable.

Question

6) During validation, what was the sampling scheme (AQL) used for the statistical sampling
performed post inspection of accepted material of the production lots?

Novartis Response

Novartis stated that during the most recent validation 42/059/0) (4) /RPQR/03, no statistical
inspection was performed of the (B) (4)  inspection process because 100% of the units
(acceptable and non-acceptable) were (B) (4)y inspected.

Review Comment:
Response is acceptable.
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Question

7) Have you established an upper control limit for reject rate for each defect?

Novartis Response

Novartis confirmed that they have established an upper control limit for reject rate for each
defect. The setting of the upper control limit is performed under SOP 268215. This procedure
stipulates that there is an - review for each inspection line where discard trends for all
defect types, are evaluated. The review covers the previous three years of data. Upper control
limits are established by adding - to the average rejection percentage. The current limits are
periodically reviewed and adjusted to reflect the current process capability. According to
Novartis, the current version of the SOP prescribes that the evaluation is executed for each
production line and for each product. For some visual defect types, the evaluation can be made
by combining for several products inspected on the same line.

Review Comment:
Response is acceptable.

Labelling and Packaging
The packaging operation of Fluad vaccine takes place in

Control systems throughout the process;

Review comment:

Novartis reported no changes to the current validation status of labeling and packaging
equipment for Agriflu

(0@ Facility
According to Novartis, th site is not intended for future monovalent bulk production.

is included in the Fluad BLA for information only and contains much of the development
history for the MPH described in the DS section. There are QC laboratories associated
with microbial release testing and endotoxin testing that continues to be performed in
Please see inspection wavier memo for- facility inspection history.

MF59C.1 Adjuvant bulk —(B) (4) | Eacility
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Novartis Vaccines and Diagnostics manufactures, tests, and releases MF59C.1 Adjuvant

Bulk at its facility in(B) (4) .

Facility Address:
Novartis Vaccines and Diagnostics () (4)

Facility — Manufacture of MF59C.1 Adjuvant Bulk Responsibilities
Novartis (D) (4) facility is responsible for following activities:

e Manufacture of MF59C.1 Adjuvant Bulk
e Shipment of MF59C.1 Adjuvant Bulk to (®) (4)
e In-process and release testing of MF59C.1 Adjuvant bulk

Several buildings(B) (4) ~ atthe sites support
manufacture and storage of the MF59C.1 ®® Adjuvant. (Additional manufacturing facility
detail is included in the later sections of this memo). Manufacturing of MF59 is performed in a
facility that is licensed in EU only. Respective testing in QC for release as well as storage of
MF59- is performed in US licensed areas. This relates to the following products: Flucelvax,
RabAvert (rabies Vaccine) and Tetanus/ Diphtheria bulk [bulk diphtheria and tetanus toxoids
(U.S. license number 1222)]. According to Novartis, the establishment is not performing any
significant manufacturing step(s) using different equipment. The MF59 bulk manufacturing area
is a dedicated facility. Manufacturing of MF59 is performed in a non-US licensed facility;
however only limited (B) (4)  MF59 process performed at the (B) (4) facility and
covered under Novartis global site quality system. facility for purpose of this BLA is
an Adjuvant bulk facility, Adjuvant prepared at this facility is further sterile filter before
formulated with three antigens at facility (to prepare formulated bulk with three antigens).
facility not required inspection as bulk Adjuvant provided as component to
facility for use in final formulation. This is clarified in the inspection waiver memo.

Process Description -MF59C.1 Adjuvant Bulk - (buildin
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HVAC Systems
Novartis describes that are served by its HVAC systems.
All HVAC systems are equipped with pre-filters and all classified rooms have ceiling mounted
HEPA filters on the su side. The

The HVAC 1Q, OQ, and PQ were completed. The performance of the HVAC system with
respect to

Routine Environmental Monitoring Program —
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of the action limit and then reassessed (B) (4)  based on

Alert limits are set initially at
the routine data collected to date.

Following review Questions were communicated to the sponsor on date 05/15/2015. CBER
received responses from sponsors in amendments # 125510/0.15 (dated July 13, 2015). A
summary of my review questions (in Italics), Novartis responses (in regular fonts), and my
comments (in bold) are below:

Review Questions

Novartis Adjuvant facility

a. Regarding — EM program: Please provide a written procedure that
addresses the frequency of sampling, sampling locations, alert and action limit, specific
equipment and techniques, and response to deviations from alert and action level.

Novartis Response
Novartis provided two procedures (SOP # 220574 and #264781). These procedures describe the

sample frequency, sampling locations, and test methods, including EM procedures fo
. SOP # 10035, #100036, #100037, and #24434 provides a description for the
equipment and techniques used for the environmental monitoring.

Review comment
Novartis has established EM programs and covered under various procedures. Review of

these procedures found adequate for stated purpose, Novartis response is adequate. |

noted that- areas monitored - under- conditions.
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Following review Questions were communicated to the sponsor on date 05/15/2015. CBER
received responses from sponsors in amendments # 125510/0.15 (dated July 13, 2015). A
summary of my review questions (in Italics), Novartis responses (in regular fonts), and my
comments (in bold) are below:

Review Question

b. Regarding Equipment (product contact /shared) cleaning validation —

Please provide the cleaning and sanitization validation protocol and reports (most recent)
including acceptance criteria, summary report and list of all deviations and corrective actions.

Novartis Response

Novartis provided cleaning validation protocol and reports for (B) (4) . Novartis
stated that the equipment is part of the qualification. The following documents PQP#261203 and
PQP 263276 provide acceptance criteria applied in the sanitization qualification. Document
#265409 and #265545 provided in the original BLA.

Review comment:
Novartis response is acceptable based on my review of PQP #261203, PQP 263276,
#265409, and #265545.
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Following review Questions were communicated to the sponsor on date 05/15/2015. CBER
received responses from sponsors in amendments # 125510/0.15 (dated July 13, 2015). A
summary of my review questions (in Italics), Novartis responses (in regular fonts), and my
comments (in bold) are below:

CBER Question
Please provide a clean room (B) (4) | performance qualification protocol and a summary report.

Novartis Response

Novartis provided a performance qualification protocol, report (PQP #262610), and found
adequate. The report confirmed that all acceptance criteria were met and qualification was
successfully completed.

Review comment
Response is acceptable.

Utilities- WFI/Process Gas

According to Novartis, An IQ and OQ are completed for all water systems (WFI, PUW, and
CS). The initial validation for water systems in building was performed in the Quarter | of
Year 2006 (the sampling for PQ took place between :

All 1Q/0Q test results found acceptable. The PQ results demonstrate a consistent

performance of the respective water and steam systems. The last Re-PQ was performed in
Quarter I11 of Year 2009, due to system modifications in the Organic Adjuvant Production unit
(MF59) (Implementation of (B) (4) in building®®. Sampling for PQ was conducted from

84




Novartis 125510 Facilities Review Memo

documented in Report #264747-01 For WFI and clean steam
(CS), each tap tested for

the PQ. The frequency of monitoring during the PQ was
Pharmaceutical gas systems are currently in a qualified and validated status. The systems are

technically maintained by written procedures and an SOP-controlled monitoring program
monitors the quality of compressed air and nitrogen. Validation of the gas systems conducted

during the PQ for . For

. At least

is tested for
of the system Is tested at least additionally for
. The acceptance limits that were used in PQ (PQ 2) / Re-PQ are identical to
those applied during routine monitoring (PQ 3).

Computer system
ackage unit) is provided with

85




5 pages determined to be not releasable: (b)(4)



Novartis 125510 Facilities Review Memo

Container Closure
MF59C.1 Bulk Adjuvant is

supplied by

are composed o
. The product contact layer is compliant with . requirements for
Containers and Tubing for Parenteral Nutrition Preparations and is certified (B) (4) |
Suppliers’ specifications include sterility, endotoxin, and integrity.

Leachables/extractables studies were performed on in contact with MF59C.1 Bulk

Adjuvant for a period of . The calculated amounts of marker compounds
in a vaccine dose after the full exposure time were all below

established safety thresholds.
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Review comment:

The (Bb) (4) leachable/extractable and stability information included for information only and
review of this information defer to a product reviewer of this BLA file. The container closure
integrity not applicable for upstream non-sterile Adjuvant at(lD) (4)  facility (provided as a
component to the (8 (4) facility for sterile filtration and formulation). The Suppliers’
specifications include sterility, endotoxin, and integrity of the®® . The pre-filter bioburden
acceptance criteria is (0) (4)  and endotoxin limit is (B) (4) . The release specification is

(b) (4)

Environmental Analysis

Novartis requested exemption from an environmental assessment under 21 CFR Part 25.31 (c).
Novartis stated that approval of this application would not alter significantly the concentration or
distribution of Fluad, its metabolites or degradation products in the environment. There will be
no significant increase in production capacity. | have carefully considered the request for
categorical exclusion and have concluded that this request is justified as the product is composed
of naturally occurring substances and no extraordinary circumstances exist that would require an
environmental assessment.

Overall Review Conclusion:
Based on information provided in BLA, BLA amendment and responses to information request, |
recommend approval of this BLA.
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