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Main Areas of Focus

Risk Right team
CCS has driven the building design from the Macro Performing VR designs with all skill sets
to the Micro BIM coordination with trade partners
Value engineering as to the end user (operator, mechanic, In the design and build stages

or patient) is what lead the end decisions to the customer

Technology
Isolators Automation of previous manual process
Single use mixers PUPSIT IPCs

EBR No touch transfer
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Principle Risk — Risk Reduction

A Contamination Control Strategy (CCS) should be implemented across the facility in order to define all critical control points
and assess the effectiveness of all the controls (design, procedural, technical, and organisational) and monitoring measures
employed to manage risks to medicinal product quality and safety. The combined strategy of the CCS should establish robust
assurance of contamination prevention. The CCS should be actively reviewed and, where appropriate, updated and should
drive continual improvement of the manufacturing and control methods. (Annex 1)

CCS has driven the building design from the Macro to the Micro

We have to understand how things will be wrapped and introduced into the isolator before we know how we want the
facility flows to be. Kindeva has designed reuseable autoclave bags and bonnets that reduce tear possibilities by 82%.
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Risk With Value Engineering

(Principal) Where possible, the use of equipment such as RABS, isolators, or other systems, should be considered in order to
reduce the need for critical interventions into grade A and to minimize the risk of contamination. Robotics and automation of
processes can also be considered to eliminate direct human critical interventions. (Annex 1)

Value engineering as the end user (operator, mechanic, or patient) is what lead the end decisions to the customer.

RP-based Work Instruction — process task (8/10)

VGC — Verbal Pass covered filling needle over filling train

Cue Command
MBR & EBR Frame | Task description Execution Observation Mitigation

RP-based Oversight Guideline

Remove filling Remove the sleeve of the filling needle
needle sleeve —

No touch of 8.1 o Carefully open the negdle sleeve., bein_g mindful NOT | No a
connect. of tubing to touch the connection of tubing with needle Errors
with needle « Dispose the packaging material (sleeve) in waste box

Connection of tubing with
needle touched while O | Reject filling needle o
removing needle sleeve

Inspect covered filling needle, including tubing connection 0 | Inspect needle cover a

I
Inspect filling 82 « Inspect the needle cover for potential damage No o
I

Vi
needle cover i i i i Errors ; :
« Avoid touching the needle cover itself; handle it by Onsi eec jon of tubin: B Inspect tubing - HIGH COST/ HIGH COST/
LOW VALUE HIGH VALUE
Pass covered filling needle over filling train to operator B Reniovatisa N eovee prior
.

the connected tubing to the base m
ure operator B is ready for transfer passing to operator B Reject the fling needie 2
slow and carefully pick up the needle by the base | No o

ure that the needle is securely held tip facing up Errors

Pass filling needle Ens
to operator B — 83 « Go
No T&O of critical e« Ens

Pas

s the needle through a safe path without T&O of Cribcal suriaces of Sy

critical surfaces in the middle of the filling train

TARGET

LOW COST/ LOW COST/
LOW VALUE HIGH VALUE

Carefully open the needie sleeve, No T&O needie
Inspect the needle cover integrity and placement

Automated inline rejection robots to ensure
flagged syringes are rejected

Technology

Principle: “The use of appropriate technologies (e.g., Restricted Access Barriers Systems [RABS], isolators, robotic systems,
rapid/alternative methods, and continuous monitoring systems) should be considered to increase the protection of the product
from potential extraneous sources of endotoxin/pyrogen, particulate, and microbial contamination such as personnel, materials,
and the surrounding environment, and assist in the rapid detection of potential contaminants in the environment and the
product.” (Annex 1)

No touch transfer of tubs providing sterility assurance of the end packaging materials by removing the operator from the critical
processes of opening the tubes.

Fully isolated lines provide the protection of the product from the operator. Providing an overall 15% reduction in operation
cost as compared to traditional filling lines!
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Step 2. Cut bag end open wilh bag end remaining clamped and closed. De-bagging zone
open design RABS with Grade B background transfer zone during tub transfers
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Step 3. Open bag {(vacuum pads) and complete NTT via pusher oulside of bag. Tub Grade C
aseptic connection protected by Grade A air supply from contamination during bag background
opening and transfer
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Single use magnetic elevation mixers to help 100% in and out for critical IPCs completely Using an online automated PUPSIT rack
reduce particle generation and reduce cross automated inline to remove false failures during the pre-
contamination concerns and post-filter testing

Holistic Design Principles That Collectively Meet the Need of the Current Market
and Requlators Tomorrow and Over the Horizon

Chad Hafer, Sr. Manager, Aseptic Operations
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Design Build and BIM Process

Assembling a team of design build partners that have the same integrated approach to the project goals leads to the best
overall design and schedule to market. This allows for us to bring in experts from every field to achieve our goals. The results
showed the use of BIM can cut time by 50% faster and reduce costs.
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Team Is From Start to End

Principal: Personnel should have adequate qualifications and experience, training, and behavior with a specific focus on
the principles involved in the protection of sterile product during the manufacturing, packaging, and distribution processes.
Processes and monitoring systems for sterile product manufacture should be designed, commissioned, qualified, monitored,
and regularly reviewed by personnel with appropriate process, engineering, and microbiological knowledge. (Annex 1)

Understanding how we will train our teams to run the facility while in operations is part of the overall project plan. Using
VR training on aseptic technique to machinal timing models to ensure our operators have the proper technique before ever

stepping near equipment for qualification.
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Team — There Is No | In Team

Virtual reality and 3D modeling for placement
of equipment, building layout, ergonomic
concern, and process steps correct while
material and equipment fabrication is still in
Initial phases. Utilizing these tools increases
enhancing engineering efficiency by 30%.2
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Conclusion

Product quality, operational efficiency, and compliance isn't
determined by any single process or design element. These
are only achieved and maintained through holistic design
principles that collectively meet the need of the market and
regulators tomorrow and over the horizon.

-

References

" Comparison of Conventional Cleanrooms, Restricted
Access Barrier Systems, and Isolators. Diplomarbeit
zur Erlangung des akademischen Grades Master of
Science in Engineering. Der Fachhochschule Campus
Wien Master-Studiengang Biotechnologisches
Qualitatsmanagement

July/August 2019. The Digital Twin: Creating
Efficiencies in a Virtual World. Andrew Whytock.

° Effect of Building Information Modeling (BIM) on
reduced construction time-costs: a case study Moh
Nur Sholeht*, Shifa Fauziyah1, Rigi Radian Khasani2

*Civil and Planning Department, Vocational School,
Diponegoro University, Semarang 50275, Indonesia.

> Civil Department, Faculty of Engineering,
Diponegoro University, Semarang 50275, Indonesi.




