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Strategic Initiatives

The following Strategic Initiatives of 
MESA International are associated with 

this presentation:

Lean Manufacturing
Quality & Regulatory Compliance



• Overview of Merck Sharp & Dohme at Carlow

• The Benefits of MES

• System Overview

• Deployment Methodology
• Iterative Development

• Resource Requirements 

• Keys to Project Success 
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Merck Sharp & Dohme 
at Carlow 



• Formulation and Filling  Facility  part of a world wide supply chain to deliver important 
human vaccines & other biologics products to global markets

• VBSF – Vaccine & Biologics Sterile Facility
– Vaccines  - Preventative  against disease
– Therapeutic Proteins ( TPs) – Treat existing conditions

• These products are typically brought to market in three basic steps

• Injectable vs. oral products
– Vials and Syringes
– Sterile Conditions
– Additional “elements" in a medicine can cause bad side effects
– Eliminate contamination potential to get into our products.

• There is no additional processing or purification that is done to the product
once it leaves this site.
The product is injected directly into the patient. 

Step 1

Manufacture basic 
ingredient using a 
biological process

Step 2

Formulate and fill the 
pharmaceutical into syringes 
and/or vials

Step 3 

Package the syringe/ 
vials for supply to 
market

Outline of Manufacturing Process



• Vaccine Sales growth to hundreds of millions to billions in the last 5 
years – 18% of overall sales

• Range of products we will fill
– Existing Products : 

• GARDASIL® cervical cancer

Driver for New Site Carlow

– New products in development 
• (cancer, bone treatments, ear 
• infections)

• Initial Investment in Carlow €220MM

• Employment ~170 people during operations



Project Name: Vaccine, Biologic and Sterile 
Products LTRJ Form/Fill Facility 

CIM Project #:10032467 

Project Type: Vaccine Manufacturing CMC Approved:(mm/dd/yyyy) 
 

 
Prepared / Updated By: Raymond Rudek Date:  14-Sept-2007 
Capital Project Team Leader: TBD Mentor: (if appropriate)      
Planned Project Start:  Sept 2007 Planned Project Completion: Dec 2010 
Business Impact: High Execution Risk: High 
Project Risk Model: High Current CMP Stage:  Chartering 

CLIENT AREA 
Division: MMD CMC Open Chair: McCubbins 
Department:       Department Contact:        
Location / Plant:TBD Client Sponsor / Plant Manager:        
Division Area: Vaccine Operations, EMEA Operations  Executive Sponsor /Area Head:         

Business Case (Objective(s) and Key Assumptions) & Justification 
Vaccine/Biologics/Sterile Strategy Team identified important EPS Opportunity related to long range pipeline.  Merck has no current ability to 
defer tax on this growing business segment as deferral requires major manufacturing step in LTRJ.  Potential NPV of tax deferral opportunity 
is ~ $2 Billion.  The need for this LTRJ Form/Fill Facility is Driven by Capacity (Both In-Line and Projected Pipeline).  Timing is driven by the 
new products.  In particular, there are several high POS programs with filing dates targeted for this timeframe V114 (Pneumoconjugate 
Vaccine), MK0646 (Cancer Mab) and MK4721 (Prostate Cancer Mab).  Site selection is driven by tax considerations.  
Project Scope, Asset Description and Asset Life: 
Country and site selection is TBD (IRE or PR).  The project scope includes the process building and associated infrastructure to support the 
initial build.  The process building will include Weigh/Dispense, Media Prep, Formulation, Filling (Syringe and Vial), Capping, Inspection, 
Thaw capability, product development capabilities, Component Prep (Stopper Processor, Autoclaves, Washers), Clean Utilities, and all of the 
associated automation to support the process.  The infrastructure scope will include land clearing, Warehouse / Ship / Receiving, Cold 
Storage (2-8°C, -20/-70°C), M&I Shops / Stores / Maintenance, Offices, Cafeteria, Security, Mechanical Utilities (Chilled water , Steam 
boilers, Process chilled glycol, Instrument Air), Electrical gear, and Waste water treatment.  The team will also evaluate the required product 
specific Quality Operations requirements and associated Labs.  Note that the land purchase is captured as a separate capital project. 
Project Assumptions: 
Summarize the key project assumptions: 
Operational Assumptions: The facility will be highly flexible facility to manufacture in-line and pipieline vaccines and therapeutic proteins.  
The facility will be designed to allow the simultaneous manufacturing of two separate products on the syringe and vial filling lines.  The facility 
will contain a development suite design for product development during technical transfer and validation and for troubleshooting once 
products are on-line.  The team will apply the learnings from the Durham project regarding the establishment of a culture aligned with the 
MPS Lean and an empowered workforce. 
Technical Assumptions:The project will evaluate standard equipment wherever possible.  The Team will address OEE (availability) and 
yield considerations for high value products that may yield new technology to Merck, but not industry.  The scope includes filling lines for vial 
and syringe only. 
Project Management Assumptions: The project will use a three step funding, including charter, concept and approval phase funding.  An 
Integrated Project Team led by GES and leveraging Regional Resources will execute the project through OQ Completion and will support the 
post-OQ execution.  The team will manage the project schedule with a critical path through license submittal.  The Core Team will consist of 
GES, Operations, Quality, Regulatory, Technology, Information Technology, and Commercialization.  The Charter includes funding for 
Concept Engineering and order placement for long-lead equipment as well as the start of site work and permitting. 
Sourcing Management Assumptions: The services strategy to be confirmed in concept phase after site selection.  All Strategic Equipment 
will be sourced in accordance with the strategic direction of the respective Sourcing Teams. 
Project Risks and Risk Assessment: 
Complexity contributors include product requirements that are still under development which may yield multi-product facility design beyond 
what is currently planned.  The pace of project dictates an aggressive schedule relative to benchmarks (39 months Charter to OQ Complete).  
The regulatory strategy will be developed for in-line as well as pipeline products and may lead to an accelerated licensing for an in-line 
product.  Uncertainty contributors include market conditions (local work force, materials) that are unknown at this time due to not having site 
selection, product attributes and requirements (viral vector capability, adjuvant mfg).  

Project Critical to Success: 
To be completed during Concept Phase.  

Charter
Sept ‘07

License Approval
4Q12

Biologics Strategy
Team

Business Case
2Q07

Site Selection
Nov ‘07

Filling Line Order
Mar ‘08

License submittal
4Q11

BLA

xxxxxxxx 
xxxxxxxx 
xxxxxxxx 
xxx

First Module Arrives
Jun ‘09

Start Construction
Sept ‘08

Capital Project Complete
Dec ‘10

Site Progress
Sept ‘09

Project Timeline



The Benefits of MES in MSD
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Benefits of MES

Priority MES Benefit
1.  Compliance •Enforced Compliance of Work Rules & Quality

•Equipment Management / Sterile Tracking
•Reporting by Exception

2.  Supply •Cycle Time / Inventory Reduction 
•Increase RFT
•Procedural Data Collection – Process Stabilization

3.Strategy •Extend ERP deployment benefit
•Enforced lean practices.
•Empower people to focus on 5S and Kaizen.

4.  Profit Plan •Decrease Operating Expenses

Presenter
Presentation Notes








System Overview
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Shop Floor
(People, Equipment, DCS)

Enterprise

Automated interface

Automated interface

Manufacturing 
Execution 
System

Functional Overview - 
Automation at High Level

Enterprise Resources Planning (ERP) – 
provides financials, order management, 
production and materials planning, etc.

Manufacturing Execution System (MES) 
is computer system used to coordinate, 
measure and control critical production 
activities.  MES links the ERP system and 
the shop floor manufacturing people, 
equipment, and process automation 
systems. 

Shop Floor – Where physical production 
takes place.  DeltaV or local controllers 
control at this level.
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Deployment Methodology
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Voice of Business
• Successful implementation through consistent use of deployment model

– Make system lean-reduce implementation efforts (cost/time)
– Reduce validation-SLC documentation/closeout
– Eliminate redundancies/duplication

• Not lose sight of global standards
– Consistent rules- e.g. Cleaning
– Pre-defined business process based on predefined functionality.  

• Low cost for implementation

• Low cost for system life cycle, make right decisions for lifecycle

• Fast delivery

• “Process” should not miss any requirements (gap analysis)



• A globally developed, integrated suite of application
– Minimize

• Effort to deploy
• Cost to deploy
• Cost to maintain

• Built upon common, standard business requirements, 
business processes, and data structures 

• Developed by a cross-functional team with input from all 
Stakeholders

• Integrated with other key Enterprise Solutions to 
maximize supply chain effectiveness

Fundamentals



Deployment & Design 
Principles : Guidelines

• PAS-X has been selected as it offers functionality 
required to meet Merck’s business requirements globally

• Use out-the-box functionality – avoid customisation
• Align business processes with out-the-box functionality
• Adhere to the Merck System Architecture
• “80% is good enough”
• Implement a Merck Global Solution

This is a change of mindset - the project mantras:
Why is the standard solution not sufficient?

Trust The Process



Carlow Basic 
Functions

Carlow Basic 
Functions

S95 Integration with S88

Carlow 
MBR’s

Carlow Basic 
Operations

Carlow Basic 
Functions Procedure

OperationPhase 

Formulation
Filling

Product

Weighing
Delta V 
interface

Record 
Value – 

Temp/Ph Recipe & CPP 
Download

Read/Write 
Data Tags

Carlow MES – MBR Procedural Hierarchy

Automation – Recipe Hierarchy

Product

Formulation

Agitate 
Phase 

Unit 
Procedure



Deployment & Design 
Principles : toolkit

• Standard Basic Operation for Manual Weigh and 
Dispense

• Standard Reports and Labels
• Global SLC Deliverables
• Site SLC requirements
• Template Site SLC documents
• Global state diagrams

– Cleaning
– Calibration

• Validated Productivity Tool
• Proven Deployment Model



Iterative Development

Implementation of a Paperless System in a 
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MBR Design, Development & 
Testing Plan

Shakedown Batches

Application 
OQ

Development 
Environment

Production / Test Environment

Cycle Development / Process Dev

Experiment EBR Validation  EBR Productive  EBRExperiment EBR on 
Dev

Recipe tesìng
Commercial 
Batches

System Release 
– Summary 

Report

Design

Configure

Updated 
SpecsTechnical 

Design

Process 

Definition

User Feedback

Update Prototype

Process 
repeated 
for each 
Process 

suite

Acceptance
Test  –
Generic 
Recipes 

Peer
Technical 
Review  –
Generic 
Recipes 

Interim System 
Release – Interim 
Summary Report



Resource Requirements

Implementation of a Paperless System in a 
Sterile Manufacturing Facility



Deployment & Design 
Principles: Participants Roles

Weighing ethernet

IT ethernet

DeltaV DCS
BAS environmental control

Form printer

Oracle-DB
V9.2.0.7

Raid-Rack

Oracle server (OPS)
- MES database server

Firewall/RouterIT clients

Dedicated line

MES service provider
remote maintenance

VPN tunnel via 
Internet

MES client "administration"
- MES planning
- MES administration
- MES management

Barcodescanner Cord

Sartorius EB35EDE-1, 
Sartorius Combics 2

Sartorius 
LE623S

Handholds
Symbol PDT8100

Backup server

Access
Points

Label printer

Tastatur

Barcodescanner 
Cordless

RS232

Global 
IT Global 

Team

Site Team



Site MES Core Team Skills
• Site Team Members should be capable of becoming the 

Site MES system and process experts. 

• Employees should be selected with skill and expertise in 
the following types of functions: - Suite Team
– Weigh / Dispense (Operations)
– EBR Operations (including MBR authoring):

• Manufacturing

– QA :
• Record Review 
• Reports and Information

– Materials Management
– Scheduling / Planning
– Technical Administration

Note: May select candidates that can cover multiple functions.

Site 
Team

Ad Hoc Site 
Resources

End Users

2 to 3 Resources for 
100% of MES

Super Users



Success Factors
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Keys to MES Project Success

• Knowledge of the Manufacturing process

• Gaining experience with Werum's PAS-X system

• Learning how to integrate Automation Systems to PAS-X

• Define Requirements early in the process and use iterative 
development



• Automation development methodology
– Guidance documents 
– Prototyping processes
– Dedicated central development labs and staging 

environments

• Automation deployment methodology
– Ability to remediate automation, run in local mode then 

integrate when EBR is ready
– Maximum flexibility to accommodate production schedules

Keys to MES Project Success



Keys to MES Project Success

• Implement an efficient change control process

• Use Phased release – allows for successful parallel 
deployment and continued downstream process 
development/testing.

• When developing keep business continuity as design 
feature

• Develop recipes and testing strategy using FMEA tools



• IT infrastructure and systems architecture
– High-availability and redundancy for critical process 

systems

– Comprehensive security measures of integrated 
automation network segment 

– Full data, product, production protection with 
virtually ‘zero’ loss due to IT

– Standardized computer systems and infrastructure 
technology adds robustness

Critical Success Factors for 
Sustainability



Summary

• Senior management commitment with Plant 
level ownership

• Standardize on processes and approach

• Strong Project Team with all core functions 
represented

• Engagement, Engagement, Engagement!!



Questions
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