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Abstract

The purpose of this study was to investigate waykin a project with a new technology supplier

in a regulated environment. The aim was to identiig effects related to a triangu
relationship, success criteria and success facidrs.improvement needs identified during
study were converted into suggestions for improveme

The study was qualitative by nature and used obsen; case study and

lar
the

interviews/questionnaires as research methods. lilgnature review and observation part was
carried out from 2013 until 2015. The case studyerviews and questionnaires and data

analysis were made in 2016. The personnel to leevietved and cases to be studied were t
as discretionary samples.

aken

These results suggest that the new technology isugobjects are following the same principles

as other projects. The main finding during the gtwas that the new supplier relationship
need more time and focus to be able to succeedhamdhould be taken into account in

vill
the

schedule and resourcing. There is also a neednforoving internal project processes around the

technology projects to be more efficient especiadhen working with a new team.
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1 INTRODUCTION

The subject of this thesis is developing methods ifoproving the co-operation,
understanding and responses to the needs of custowith the newly selected
technology suppliers. The subject was agreed tegetlith my employer, a Medisize
Oy representative. The main aim was to find thetrbeseficial development work for
the company, which would have close connection yocarrent duties as an employee.
The thesis will benefit the sister companies toellgy their co-operation with new
automated technology suppliers with more tailoredembly technology. This thesis
gives guidance for the co-operation creation framgupplier selection process until the
supplier acceptance trial for the assembly machine.

As the author of the thesis, | got the opportutatyvork in a close relationship with the
project team to industrialize sub-assembly manufagg for a product with one
pharmaceutical customer and two new assembly téatmauppliers (Supplier 1 and
Supplier 2). The subject was current as the projest on going at the same time as the
thesis was written. The supervisor on behalf of igied Oy was Plant Manager (MSc)

Keijo Riuttala.

The thesis was seeking information on how the tlpadies view the technology
acquisition project and success factors. The n@wiod was in the responsibilities of the
sub-contractor that is leading the new technolagypBer relationship and acquisition
project. The technology suppliers were limited iatdtomation and printing suppliers.
The work was based on qualitative methods. Thisishpresents some improvement
opportunities concerning the relationship and cerafion to achieve the best possible

project outcome.

Phillips-Medisize Corporation designs and contractsufactures of both components
and finished products into drug delivery marketbe Tmain customers in the drug
delivery segment are so-called “Big Pharma” comganiPhillips-Medisize 2013.) The
Medisize Oy Kontiolahti Plant is focusing on muttioponent drug delivery devices

with high volumes.



The Drug Delivery Devices life cycle is rather longmpared to consumer products.
The decision point, when a concept, supplier andpmration model for Drug Delivery
Device assembly line production is selected, wétedmine the success in production
for the following decade. The supplier-customeatiehship has to be well established
to ensure good co-operation for the life cycle hed assembly machine. The assembly
lines are owned by the pharmaceutical companyyeteld by the technology supplier,
and run by contract manufacturer. Medisize is tbetract manufacturer in this case.
This triangle, shown in Figure 1, has to have thenes goals and the common
understanding of how to meet these goals. The pedioce has to be well built in to the
assembly process. The line has to be robust, aadrdbustness must meet the
compliance towards standards. Regulations have toreiven in several steps prior to
production starting. This relationship creation;opeeration and the technical solutions
are built during the assembly technology projetisTproject is a temporary endeavour
undertaken to create a unique result. The projeotlaas a beginning and an end.

Contract
Manufacturer

New
A Technology

Technology Pharmaceutical
Supplier company

Figure 1. Relations of the three participants dreddutcome.



The process of acquiring new technology for thedpotion plant will start from
customers’ needs and will end after removing tlolnielogy from use. This thesis is
limited to the process after the supplier selectioril the production starts. The

production phase is only used for measuring theesscof these previous phases.

The areas related to the thesis work are supplnagement, supplier knowledge,
project management including resourcing, co-opamatbetween the parties and

information transfer between the parties.

The literature regards project management, supplemagement, information transfer
and for manufacturing technology acquisition, lbuthe literature the context has been
missing some of the elements or aspects used snthiesis work. The aspects to be
taken into account more are a regulated environnagrat the triangle of owner
(pharmaceutical company), supplier (technology 8epp and user (contract

manufacturer) of the assembly technology.

2 LITERATURE REVIEW

2.1 Success factors and failures

When evaluating the success and customer satmfagti cases of production
technology the same rules apply as for other customlationships. Particular missing
features will cause clear dissatisfaction. Someufea, even though a customer has not
been able to define them beforehand, will causéomey satisfaction when available.
The product in this case includes the whole supplkéxelopment project including the
production technology operating in the final destiion as an end product. This entire
chain needs to be taken into account when evafydhia quality and the customer

satisfaction.

The project objectives are appropriate criteria $occess. There are several more
objectives for the project than just cost, time guodlity especially when considering all

stakeholders in a project. The objectives are het $ame throughout the project



lifecycle. (Wit 1988, 164.) The success criterian d@e also expanded to a wider
perspective. This would have two types of successri@a. The first criterion is goal
achievement, including the successful handovehefdirect deliverables in an agreed
timeline, budget and according to the specificatidhe second criteria would be
mission achievement of the project, meaning how hmtlee project supports the
execution of the company strategy and achievinggtheds of the strategy. (Andersen
2008, 93.)

The success factors are the enabler for the sucdoémsa in a project. There are several
different lists of success factors presented inliteeature for general projects, e.g. by
Pinto and Slavin (1988), Grude, Turner and Waterid§996), Morris and Hough

(1997), Turner (1999), Cooke-Davis (2001), Hartraad Ashrafi (2002). (Basu 2012,
61, 64.)

The literature identifies project management suceesl failure factors for the projects.

An example of the list is presented below.

Success factors for the project management:
- clear outlining for the project work
- project manager concentrating on the project
- clear assignment
- motivated employees
- common goal
- clear anticipation, roles and human resource dilmca
- appreciation of participants’ values
- good planning
- objectives split in milestones
- shaping of the goals
- continuous communication and introductory trainifigr team
members
- decision making is based on information with goadldy
- follow-up of the results and milestones
(L66w 2002, 18-19.)



Most common failure factors:
- inadequate planning
- inadequate togetherness
- confused project
- no follow-up against the project plan
- inadequate motivating
- inadequate framing of the project
- the project manager is not able to say no
- the project group is too homogeneous
- too big of a project
(L66w 2002, 18-19.)

For the project there can be set for different typsuccess criteria:
- time criterion
- monetary criterion
- effectiveness criterion
- client satisfaction criterion
(Pinto & Slevin 1988, 169-170).

Less information can be found for specific techggloelated projects and even fewer
for the GMP (Good Manufacturing Practice) regulatedvironment. The GMP

regulation is designed to minimize the risks inwahin any pharmaceutical production
that cannot be eliminated through testing the fralduct and used for ensuring that

products are consistently produced and controbedraing to quality standards.

An automation project has to support the compamatesjy to get the needed
justification for the implementation of a changeddquction process. It is also important
to get early involvement from the personnel that work with the installed system.

Knowledge will spread and the users will be mordivated. The lifetime of the system
has to be included as one element when considéh@goossible solutions for the
automation. (Sandberg 1992, 25.)



Mallon collected success factors for the manufangutechnology acquisition from

relevant interviews and literature in his thesisalleh identified 75 success/failure
factors (see Appendix 1) and 38 measures (see Appéh The factors were grouped
in 9 categories and measures in 7. In his study Bii%e success and failure factors
were unique to an individual project, and 47% aof theasures were unique to the
project. Production output, quality and downtimerevéhe three most frequently used
measurements. Manufacturing performance measuesemted the largest group of the
measurements, followed by economic and finandidhlipon 2002, 111-116, 123, 304.)

Mallon also suggested using the factors and meagarereate checklist questions for
different phases of the project. These help to uatal the success of technology
acquisition (Mallon 2002, 304).

Especially for automation application projects ibi@pharmaceutical environment, it is
mentioned that clear organisation can make theeprgucceed or fail. A systematic
manner established for handling and storing thgeptoelated data in the beginning of
the project will help. (Buckbee & Alford 2008, 1§ Based on the study made by Pinto
and Covin, the critical success factors are depenaie the type of the project and the

stage of the project life cycle (Pinto & Covin 1989).

Evaluating the three different aspects of the mtogritcome to assess the success or
failure of the project has been suggested. The ding is the implementation process
and its efficiency and performance of the projeetnt taking into account: staying on
schedule, on budget, meeting the technical goalsaaypod working relationship within

a team and parent organisation. The second is ¢neeiped value of the project
assessed by the project team emphasizing the \addeusefulness of the project’s
deliverables and potential impact of the users. fhivel aspect is an external measure
by the client to measure the project performanomfclient satisfaction point of view.
(Pinto & Mantel 1990, 270.) Wit (1988, 165) hasidedl the project success as follows

“The project is considered an overall success ifie project meets the technical performance
specification and/or mission to be performed, andfithere is a high level of satisfaction
concerning the project outcome among key people ithhe parent organization, key people in
the project team and key users or clientele of thproject effort”.



2.2 Human resources and relationship

Part of project management is organising, managithleading the personnel working
on a project. Different skills in the project teawil be needed to be utilized and it is
suggested to involve the team members to planmnget their better commitment to
the project. Project team member involvement cary daring the project life cycle;
some may be full time for the whole project, wigtame may be only involved part time
in a certain phase of the project. To be able l@z@tthe resources in the best way the
human resources need to be planned as a part pfdjext planning. (PMI 2013, 255;
Hyppéanen 2009, 85.) One person may be involve@wersl projects at the same time.

There might be several project managers involved.

A supervisor is responsible for ensuring the weihlg of the employee when the

project manager is responsible for the succesheoptoject. The project manager and
the supervisor need to work in deep co-operatiod #rey need to have good

negotiation, interpersonal and organising skilldygpanen 2009, 85.) The success of
the organisation is dependent on how the indiveliald groups are going to work

actively towards to the common goals, and the camamit to work towards the goals is

more important than the structure of the orgaresatConflict management is one of

the challenges. (Hokkanen & Stromberg 2003, 59.)

Authoritarian management is not the way to managpraessional organisation
working in a project. The team needs to work effety to meet the goals. A project
team needs to be planned. The plan should takeaogtount not only the competences
and skills but also the capability to work as amedaConflicts between the team
members will be reflected in the functionality betwhole team. (Ruuska 2005, 43.) A
human resource plan should include defined rokspansibilities, organisation charts,
plan when, and how personnel will be acquired and long they are needed and needs
for training (PMI 2013, 263-267).

Project success depends on the management andslaadekills, functionality of the
organisation and decision-making processes anddimenunication skills and relation
management skills. Project management is stillaften thought to be only managing

technical items and leadership as well as relatipnsnanagement are forgotten.
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(Ruuska 2005, 30-31.) The project manager has d&eyim leading the project. His/her
role is additionally to manage and lead in ordemiaimize disturbing factures around
the team. Leading the team will be based on teakvaoid co-operation between
professionals. Hierarchy should have less weighe project manager is an operative
leader that has the responsibility of daily aciegt He/she will delegate the tasks to the
team members and concentrate on the control presed®uuska 2005, 123-126.)

Stakeholders will have their own agenda that thagtvirom a project. The expectations
from the stakeholders need to be exposed to betalulefine and agree the scope and
objectives of the project. The project sponsor thiedcustomer are the two main defined
stakeholders. Poor stakeholder control can leadotdusion and frustration in the
project team through perceived interference. Odevidual would present the customer
by who has the necessary authority to make thesidesi in the ideal situation. (Young
2006, 72.)

This type of relationship is according to the agémtheory. Agency theory is directed
at studying a relationship in which one party ahltee principal delegates work to
another called the agent. The agent is performieg work. The agency theory is
especially addressing the question of how to aehithe optimal solution for the

principal. One area that requires attention in @eut is communication (Eisenhardt
1989, 58-63; Young 2006, 79.) A bridge over différparties to define common goals
and working methods can be created with well-oggohi communication. The

knowledge about the work and behaviour of an aggetrtansferred to the principal and
risk of the different approaches is getting lowkhnis can also be achieved with longer
relationships when the principal knows the agemtebe(Eisenhardt 1989, 58-63.) The
project manager will also control different intérgsoups via communication (Ruuska
2005, 123-126).

Communication during the project supports the bdsictions of the projects to
support achieving the goals. Communication ensthiesunderstanding between the
parties and creating basis for co-operation andbgiig. Motivating, coaching and
encouraging the team members are all parts of dhemunication. It also summarizes
the steps taken and identifies the next steps.pfoject environment requires a quick

response to the required changes with shared kdgeland learning. (Kauppinen,
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Nummi & Savola 2010, 306; PMI 2013, 288.) The pcojmanager holds most of the
communication responsibility. The project manageverk includes communication
with team members and other project stakeholdetsrnally in the different
organisation levels and to external parties. Pt@emmunication has several aspects to
be taken into account: planning, collection, ckagtidistribution, storage, retrieval,
management, control monitoring and disposition. @mmication in the project
management environment and general managementagdoé same skills. (PMI 2013,
288.) Effective communication will influence theopect outcome (PMI 2013 288;
Wellman 2011, 283; Kauppinen et al. 2010, 306).

The communication plan should be part of the ptoganning (PMI 2013 288;
Wellman 2011, 298). It has been repeatedly idetifn post-project assessments that
communication needs improvement. Project teamdaite up from individuals from
different geographical or specialist areas and malude cross-functional or inter-
organisational teams. This means that communicatemorks have to be planned
separately to particularly suit individual projectsthe project team is small and has
already worked together, setting up the commurooagiystem is rather straightforward.
When the project is complex, large and includestiplal new persons working for the

first time together, setting up the communicatiah e much more demanding.

The project communication must be able to facditmtiarge amount of information and
highlight the important items from the big volumiimformation. The communication
has to flow in two directions. There are both forarad informal elements in the project
communication. Formal communication includes e.tan® monitoring, reports,
reviews and informal communication includes e.g.rspeal relationships and
discussions. Cultural differences and interpretatiave to be taken into account in the
communication. The communication need to be opsyyst and honest internally and
towards the external stakeholders. (Wellman 2083;295, 300.)

Successful project communication can be summaazddllows:
- Project goals, including the result, schedule amburces have been
clarified and are clear for all parties
- Team members know their responsibilities and tasks understand

the relation to the overall project
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- Reporting is efficient and adequate

- Enough correct information is given promptly tosbemeeding it

- Documenting and archiving supports the project work

- Appropriate tools are used for producing and dsting the
information

- Meetings are planned, structured, interactive &edniade decisions
are clear

(Kauppinen et al. 2010, 313.)

2.3 Project management

Project management is identified as a way to osgagroup of people to function to
meet the goals of the project and complete thenddftasks. It is mostly managing the
people. (Ruuska 2005, 29.) Project managementyeit done, can support the
achievement of success in a project. Good projemhagement however does not
guarantine success, and despite poor managememprdjext can be a success. (Wit
1988, 165.)

The project may be led from the task perspectiveraithe main focus is on the tasks to
be done and how to optimize the work to do thengefitasks (Andersen 2008, 5). This
is a widely used perspective reflected by the ptoeanagement standard PMBOK®
(2013) and also by Ruuska (2005). The project owra¢urally needs to control the
project. It is a fact that the project owner, hdre customer, and the agency, here the
project team and supplier, delivering the projeoes] not have exactly the same
attitudes, knowledge, information and interestssgay the need of controlling of the
project progress. Controlling the project dependsthe project characteristics. If the
project has a high outcome of measurability andkwamocesses of the project are well
known then controlling the project can be basedhenoutcome. (Andersen 2008, 14-
16.) Based on this classification controlling thachine delivery project can be based

on the outcome.

Even though the outcome control can give the forstalcture for the project the

socialization covering the whole project team wilpport achieving the common goals
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by formatting of an understanding of the ambitiaristhe project owner (Andersen
2008, 17).

Different life cycle models and phases are preskfttethe projects. For example there
is the six model with six phases and phase gaesepted by Young, the three phase
model by Ruuska and an unlimited number of phasesepted by PMI (Young 2006,
34-35, PMI 2013, 41-43, Ruuska 2005, 32). The rhbg&uuska is used in this thesis.

Ve 7\
Idea, visio etc.

Starting phase

Feasibility study
Appointing the project
Planning the project

Building phase

Definition
Planning

Testing Implementation

Testing
Comissioning

Project
Control

Ending phase

Final approval
Maintenance agreement
Terminate the project organization
Terminate the project

Figure 2. Project life cycle and phases (Ruusk&280).

The starting phaseof the project will include the feasibility studgetting the project
and creating a project plan (Ruuska 2005, 33-3#¢. dorrelation between the planning
of the project and the project success has beenrshbhe challenge with traditional
project planning is that the key decisions are malen we have the least information.
The project manager tends to follow the originansl and goals to achieve deadlines
and budget even sacrifice the project relevancen@ing the plan in a project may

harm the project success. A minimum of two levdlplanning needs to be prepared.
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The high level plan is more impervious to the clemngnd the detailed plan with higher
details and more flexibility is tied to the higlvé plan. (Andersen 2008, 123-127.) The

high level plan should have milestones as basidlingi blocks.

The building phase includes the following phases: product definitiodesign,
realization, testing and implementation phase (Ra@)05, 36). The main challenges
in project work are rarely technical issues butntyarelated to lack of control and
missing methods. A project may have been prepaoedy. It could be that the scope
of the project is unclear or changing or the commeitt and support is missing, causing
resourcing issues. Resources are part time, causomgmitment problems and
increasing the amount of personnel involved. Theiight be issues of goals and
different views between the project- and line orgations. Personnel conflicts reflect

the whole project group. Unrealistic goals resulto possibility of achieving them.

There might be project planning mistakes such asr optimistic schedules and work
evaluations, the availability of resources beingeresvaluated, competence and
experience of the personnel involved are not takém account and the surrounding
links to other tasks. There can be poor scheduhgj.enough details in the schedule,
the timelines do not correspond to the work itsléks are missing, no safety margins
are used, and schedules are not up-to-date or esmtable. Lost time might be

compensated by taking time away from the next ptgbases. A clear starting and end
points are missing. It is important that the staytof the project is launching the project
work immediately. Defining the milestones and dewel are important for follow-up

and to be able to set goals more frequently duhegroject. (Ruuska 2005, 38-48.)

Effective communication during this project phaseessential due to a project being
managed with communication (Ruuska 2005, 75). ®perative communication
required to carry out the tasks in a working enwinent is emphasized in project
communication. Weak signals need to be followeddtect the changes that can affect
the project performance quickly enough. (Ruuskab520®.) Effective project work
requires that the project manager is on a dailyshiascontact with the project group.
Communication to receive advice and instructionsnfiother project team members is
also important. Meetings are one of the charadiesisof project work. Unofficial

communication and networking between project teanembers are needed.
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Communication has been identified as a part otthal path. Project work will easily
slow down if important information is not transkedr to the persons requiring it.
(Ruuska 2005, 80-81.) It is commonly known thanessage can be misunderstood
easily or does not reach the target. The messdbehange more when there are more

persons between the sender and receiver. (Pel®, 296.)

The criticality of the communication is highlightedso by the study made by PMI.

Based on the study it was confirmed that

The project success is dependent upon communicatinidpe right information to the

appropriate stakeholders using clear and relevantadnguage that resonates with the
audience. Ultimately, more effective communicationdeads to improved project and
program management, more successful projects, higherformance, and fewer dollars at
risk. (PMI 2013b.)

Using a common set of processes, procedures andasthdocumentation formats will
make sharing the information easier. This can Ippaded by using common computer

software for data recording and scheduling. (Yo@g&2 33.)

Introduction training for project team members assential to get the commitment to
the project goals and understand the working mestlaod tools used in the project. The
experience in and capabilities of project work tabe evaluated and strengthened. A
kick-off meeting is one part of the introductorgiting including the introduction to
project goals, project organisation, communicatiaand meeting methods,
documentation and reporting principles and the wgrknethods and standards to be
used in project. (Ruuska 2005, 86-88.)

Each member of the project group will know the ogafor the project, the deliverables
of the project, the customers of the project, wipelt of the project his/her tasks are
related to and what are the expectations for him/Rarticipation in defining the
schedules and work plans will improve the commitm&he unofficial norms inside of
the project group need to be known by the projeamhager. When creating the project
group personal networks need to be taken into axtcehien organising the project.
(Ruuska 2005, 88-89.)

The ending phaseis the most neglected phase of the project. Thaseto be a clear
closing point for the project. Project documentsento be reviewed to make certain
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they are up-to-date. (Watt 2014.) The project eelalocumentation and materials are
combined into a project file. Arrangements relate@dhe after project situation for the

system is agreed. (Ruuska 2005, 37.) The closiegting is also an important step for
the project work where a full report of the projectpresented and discussed (Mallon
2002, 323).

Project documentation is one reason for the longsicy time of a project.

Documentation is created to verify that the projsctulfilling customer expectations.
The documentation is also a tool for transferrimg know-how to the organisation from
the project team. The need to deliver the documestsa part of the project is
understood but they are not finalized in detailednner. (Leppala 2011, 49.) The
lessons-learned from the project is created touewel the possible points to be
improved upon and good ways of working can therrdiesferred to the next projects.
This is also a part of the quality management systealuation regarding how well the
project process has functioned. (Watt 2014.)

2.4 Quality in Technology

Quality means the capability to fulfii needs andpeoxtations. When a company
measures the quality of a product they compareptbduct to the specified product
definition. (Haverila, Uusi-Rauva, Kouri & Miettine2009, 372.) In order to be able to
meet the needs and expectations and fulfil theraiit is needed to define the features
and quality level required for the technology mawmtired. The following contributory
factors are to be considered when defining theeayst quality aspects: functionality,

flexibility, delivery time and cost (Figure 3). 8men automaatioseura ry 2001, 5.)

Quality of
Automation

Flexibility

Quality of System

Quality of Service Delivery time

Functions

Functionality Cost

Performance

Reliability

Data security
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Figure 3. Contributory factors in automation guya(iSuomen Automaatioseura 2001,
5)

The automation system lifecycle begins from thedniee an automation system, will
continue until production and finally will end tbe ramp down of the line (Figure 4)

(Suomen Automaatioseura 2001, 17).

mmm Seeine

Figure 4. Automation system lifecycle (modified frd’Suomen Automaatioseura 2001,
17).

There is a standardized approach for automationufaaturing and testing called
GAMP (Good Automated Manufacturing Practice). laisystem for producing quality
equipment using the concept of prospective validatollowing a life cycle model.
This guidance is specifically designed to aid sigppland users in the pharmaceutical
industry. The GAMP guidance has a life cycle appho@a meet the regulatory
requirements. The GAMP V-model (Figure 5) illustsathe typical steps, deliverables
and connection between the requirements and thicaéon of the requirements. The
V-model is illustrated in Figure 5. (ISPE 2008, £3,)
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PPQ / Prozess Performance
Test

User requirements

Functional specification 0Q / Functional Test

Verification

Specification

1Q / Configuration
documentation

Installation / verification
requirements

Implementation

Figure 5. Modified GAMP V-Model (ISPE 2008, 13,)55

After the need for automation system has been iftehtthe definition phase begins.
The V-Model steps Process Requirements, EquipmahiControl System URS (User
Requirement Specification) are part of the defimtiphase where the quality and
functionality requirements for the equipment arsatided for the information transfer.
User Requirement Specification is a requirementifipation that describes what the
equipment or system is supposed to do, thus congpiait least a set of criteria or
conditions that have to be met.

The data needed for information transfer to supplége described. It is also important

that all the parties have the same interpretatidgherequirements.

Already in offer phase the following points need&considered:
- Has the quotation request been understood?
- Does the offer correspond the quotation request?
- Have there been additional suggestions that havédeen thought
about in the quotation request?
- What benefits does the quotation give?
- Is the price in the same frame as other quotations?
- What risks are involved with the quotation and i

- What position in the company do customers have?
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- Does the company know the supplier and their wayarking?
- Does the supplier have all the preconditions neeftech the
knowledge and skill point of view?
(lloranta & Pajunen-Muhonen 2008, 265-266.)

There are requirements for the realization of aoraation project in a GMP regulated

environment. Management is responsible for estaiblijs the adequate organisation
with adequate competences to ensure that the dewr® designed and produced
according the requirements. The responsibilitie @urthorities are to be defined. There
is also a requirement to validate the manufactupiragesses due to the fact that not all
the properties of the manufactured devices prodeeedbe 100% tested. (FDA 820.20

& 75.) Relevant sections of the regulation:

Sec. 820.20 Management responsibility.

(a)Quality policy. Management with executive resqbitity shall establish its

policy and objectives for, and commitment to, qwyaliManagement with

executive responsibility shall ensure that the iguabolicy is understood,

implemented, and maintained at all levels of trgaaization.

(b)Organization. Each manufacturer shall estaldisti maintain an adequate
organizational structure to ensure that devicesdasegned and produced in
accordance with the requirements of this part.

(1)Responsibility and authority. Each manufactursgrall establish the

appropriate responsibility, authority, and inteatedn of all personnel who
manage, perform, and assess work affecting quabtyd provide the

independence and authority necessary to perforaettasks.

(2)Resources. Each manufacturer shall provide ateqesources, including
the assignment of trained personnel, for managenpemntormance of work,

and assessment activities, including internal ¢patiudits, to meet the
requirements of this part.

Sec. 820.75 Process validation.

Where the results of a process cannot be fullyfiedriby subsequent
inspection and test, the process shall be validatgd a high degree of
assurance and approved according to establishesbques. The validation
activities and results, including the date and algre of the individual(s)
approving the validation and where appropriatentiagor equipment validated,
shall be documentedFDA 21CFR part 820.)

Validation and qualification are parts of succekahd regulatory compliance assembly
technology acquisition. The technology produced tésted against the design
specifications in a documented manner. (Buckbeeli&rd 2008, 5.) The reason for
requiring validation is the belief that quality cem be tested in a product, but must be
built into the product (Buckbee & Alford 2008, 184)is essential to make sure that the
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supplier company is aware of the need to fulfil thgulatory compliance. The expertise
and needed resources have to be verified prior don&ract being made. This can be

done with a proper vendor evaluation, e.g. an audit

The supplier of the automation technology has teHanowledge in Good Automation
Practices. GAMP guidance gives practical guidanoeed at assisting pharmaceutical
manufacturing companies to achieve computerizetésysthat are demonstrated to be
fit for the intended use in fulfilling the currerggulatory requirements. (ISPE 2008, 13,
55.) Technology and practices improve. Current leguy expectations and industry
practices are changing. It is important that priofeam members, especially validation
and quality assurance personnel, stay up to daterder to be able to fulfil the
expectations. (Buckbee & Alford 2008, 145.)

2.5 Summary

Based on the literature individual success or failtactors that would apply to all
projects cannot be identified. They vary among elaluated projects and are mostly
unique to the project. The success criteria are asotproject specific, but certain
common criteria can be identified, such as: timenay, quality, and client satisfaction.
There are also criteria where the positive effectlte company strategy is evaluated.
The criteria can vary depending on the projectaatdh Also, the overall evaluation of
the project is not directly dependent on meetintgiGa. It is also suggested that the
criteria change during the project life cycle. Tdare general aspects that are identified
to increase the probability of project success; go@d project management and

leadership, resourcing and communication as keyeis.

There is a large amount of project literature aldé. The project approach in literature
is generally the same. There are different modekhe project phases available. The
planning of the project has been shown to correléiie success. The structured way of
communication with supporting templates and toaks highlighted to support the

project work. It is also mentioned that flexibilignd the ability to handle changes is

required. The need for competent resources andsetlbrganisation is part of a well-
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managed project. The project manager is in ther&lyto orchestrate the project and
the team. Automation projects will fit in to thergeal project approach.

Specialities in the regulated environment are danted in a few found documents.
Regulation is written in the form of general stapens that will suite all types of
production. This will give lot of room for intergegion. Even though the GAMP
guideline is especially written for automation, rinés still a lot of room for individual

details to be defined in a project specific waye Thterpretation of the requirements
and the industry practise is changing over timenetv®mugh the regulation itself has
stayed the same. It is also highlighted that anwesef the requirements is essential.

3 PURPOSE AND METHODS

3.1 Purpose

The goal of this thesis is to identify the sucdessors of establishing co-operation and
developing a new technology supplier to meet custoexpectations in a highly

regulated environment and answer the following tjaes:

1. How should a relationship with a new technologypsigp be established in order to
enable success?
The automation technology projects are not maiolyycprojects. It is possible that the
supplier delivers only one assembly line during Hupplier relationship. The new
technology projects will require new technologiese used. This will also mean that
new technology suppliers are to be taken in to dheeptable supplier pool. The
technology projects carry a high financial burderd avill have a major effect on
customer satisfaction. It has been identifiechim literature that working with the new
project team and with different cultures carriass regarding project efficiency. It is

important to identify the means of achieving suscgegh a new technology supplier.

2. What are the main measures identifying the sucoéssew technology supplier

development?
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It is important to measure processes. The itenisetmeasured need to be defined so
they can be measured. It is important to ensur¢ #flaparties have the same

understanding of the project goals and commitmachieving the goals.

3. How does a triangle relationship affect the projeanagement?

The project literature mentions stakeholders. Tifieceof the three party relationship
on project management is not addressed. Techn@uaggcts are run with three party
involvement, and improving the understanding of tefects will enable the

improvement of the processes related to it.

4. What are the main improvement areas in the newntdoyy supplier development?
The projects are important for the company sucaegbe future. It is important to

identify the improvement areas for future developtme

The thesis will describe the current status of camypapproach to new technology
supplier development. The project identifies th@ravement needs for the approach.
As a result of the thesis work there is a set afiglines identifying the key success
factors for developing the new supplier and co-apen combining information from

the literature, expectations and gained experience.

This thesis will benefit Medisize as a contract ofanturer by creating a company level
standard with tools to select, evaluate and devillepsupplier. Schedule and total cost
benefit will be gained. The project management tdlimproved. New customers will
be assured that the contract manufacturer is capdlbperating with new technology
suppliers. Customers will benefit by getting bettentrol on project risks in cost, time
schedule, performance and compliance. New techgokgpliers will benefit by
getting a clearer picture of the requirements agelbls. Better life cycle management of

the assembly technology will be achieved.
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3.2 Methods

This thesis used three qualitative research methods

- observation,

- interviews and

- case study.
The personnel group was too narrow to be able &byse the information based on the
guantitative methods. The main aim was to makesthdy for Medisize Oy and not to
make general interpretations. The personnel to riieniiewed were taken as a
discretionary sample from the whole group basedthmir knowledge and research

ability using current customer and supplier corgtact

1. Generation research questions

2. Selecting relevant site(s) and subjects

5b Collection of further data

3. Collection of relevant data

4. Interpretation of data

5a. Tighter specification of the

$ e

6. Writing up findings/conclusions

Figure 6. An outline of the main steps of qualitatresearch (Bryman & Bell 2011,
390).

research question(s)

Observation as participant-as-observer was used to collecrnmtion of the projects
from the inside. The project team members were ewéthe thesis work going on. |
was part of the project team and collected thermé&tion by taking part in the actual
project work in my work role of quality represeixatin the project team of contract

manufacturer.
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| collected the information from existing projeatsth methods such as conversations
and observations. During the thesis work | closddgerved one project, including two
automated machines from two different suppliereylWere sub-projects for one larger
industrialization project. The internal project gpoincluded the program manager, two
project managers, one for each line, me as a propmager of quality, validation
engineer, production quality support, and seveeahtiical or production specialists
from different expertise areas e.g maintenancegymion technician, vision system.
There was only one project manager and productimdityy support in the internal team
that had not worked with the team members in previprojects. The customer was
existing, but some of the customer team memberge wew to the project team. The
areas that were causing or identified as proba#dseans for future challenges to fluent

project work are described.

| usedInterviews for identifying the expectations and also bottlkseof the current
practices. | used the case study for data colleaifdhe current methods and processes.
| interviewed supplier, Medisize and pharmaceuticalustry representatives. | used
these interviews to define the expectations fomthe technology supplier development
that will in the end as an assembly line. The w&vs also included an analysis of

previous cases.

Selected personnel in Phillips-Medisize organisatapnk part to open theme interviews
or answered to open questionnaire. The focus griogfuded project managers,
production managers and development engineer whwealt through three themes,
GMP, Three party involvement and Project succes®fa and measures during the
discussions or questionnaire. Supplier represeetatand customer representatives
answered the same thematic questions during theviews or via questionnaire.
Phillips-Medisize higher management and a procunénmepresentative received a

question regarding the measurables of the project.

There were thirteen Phillips-Medisize personnel amd suppliers interviewed. There
were open theme questions sent by e-mail to thustomer representatives and three
supplier representatives. Responses from two sergplivere received. There were

limited open theme questions sent by e-mail to Ridlips-Medisize representatives.
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The content of the interview invitation is in Appix 3 and content of the e-mail is in

Appendix 4.

Medisize representatives from other plants took painterviews personally or with a
thematic questionnaire. Medisize Kontiolahti Plambject managers and production
managers took part in semi-structured intervievebvidually. The aim was to identify
their expectations, experience, possible downfalld success factors for the triangle
relationship and the implementation of the new medbgy supplier and the new
technology to the production. The aim was also dentify the measures that

characterize the successful implementation of nésclanology supplier.

Suppliers and customers participated in semi-gsiradt interviews personally or
answered a thematic questionnaire, depending omssitility. The aim for these
interviews was to receive information from an angjiéerent to the triangle parties and
identify their expectations, experience, downfadlsd success factors. They also
identified the characteristics describing succdssiplementation of a new technology
supplier and in case of a supplier, identify tharelteristics of a successful relationship

with a new customer or user.

The five themes were:

- How does GMP regulation affecting the line projgmbsitive and negative
items)?

- How does three party {1Line Owner (pharmaceutical company), 2nd
Project Manager (contract manufacturerf’ Bine Supplier (technology
supplier) involvement affecting the line projectogfiive and negative
items)?

- What are the measures used to evaluate the pogattess?

- What are the success factors in the project?

- What improvement areas can be identified from tlogept management and

project work in Phillips-Medisize?

| analysed the collected data for their contenidantifying the same themes from the
data collected. The relevance for the researchtignesof thesis work was basis for

selecting the themes. The relevant data was idemt#nd marked. The collected data
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was classified and typed and finally summarizedcerélwas information from feedback
and a lessons learned questionnaire included ag afthe case-study.

A case studywas used for identifying the best practices amtlistry standards. There
will be GAMP (Good Automated Manufacturing Pracligeidelines analysed. GAMP
gives guidelines how to ensure that computerizenaated systems are fit to the
intended use and compliant with applicable requéets (ISPE 2008, 14). Related
standards like ISO 13485:2003 and PS9001 wereestuiata from technology transfer
studies were reviewed. The time line of the projdat time line for implementing the
technology to production and achieved OEE was aedlyfrom previous new

technology supplier development projects.

The case study included success evaluation of quevprojects and a study from
existing technology projects. Previous projectsenanalysed based on the project data
and the presently used assembly technology. Siegsowere analysed. The lessons
learned if available from the projects were analyseidentify the success and downfall

factors.

The interpretation of the data was made by refigcinformation on the data from the
literature. If the conclusions from the collectemtalcan be used also for other similar
projects in the company was investigated. The ivgment needs were listed based on
the data collected, and suggestions were madeeTharconcept draft created based on
the data. The concept handbook draft includes ¢fjoake for the new technology

supplier development and co-operation.
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1. Define the new technolgy
supplier development as a scope.

Define the 4 reacharch questions

2. Selecting relevant projects for
investigation and companies and
personel to be interviewed

3. Case study, Observing, Interviews

4. Interpretation of data
$

I‘I.

5. Comparison of the data and the
literature. Evaluation if the findings
can be generlized for other projects

6. Writing up findings/conclusions
and concept hand book draft

Figure 7. An outline of the main steps of the thestablished into Bryman Bell model.

4 RESULTS

4.1 Observing the project work

It was recognisable that internal project toolsludong communication were not
standardised but were depending on the Project ddamsavay of working. This was
not visible to most of the suppliers due to thegltdenly with one project manager nor
was it visible to the customer representative duedmmunication in their direction
being more harmonized by the program manager. Waetef this for the project was
not highlighted significantly due to the fact thhe project group was located next to
each, other enabling non-formal communication aotow-up and also weekly
structured internal meetings. The positive effeicteam’s long experience in project
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work cannot be underestimated. Even with the egpeed team and locating the team
members it took some time and effort to be in tresggarding the status of the project
and tasks to be done. The information was not abkilin a systematic way in a shared
location. Information was distributed with e-maitnd telephone conversations.
Meeting minutes were not always made and if thegevileey were not always shared.
The document status lists, internal and supplierewot up-to-date all the time making
the follow-up of the workload difficult. The docemt status list was lacking a link to

real project steps, making critical path analysifcdlt.

The teamwork was stressed during the pressuriseel fThe workload is not evenly
distributed in different responsibility areas dgrithe project. Several tasks are linked
together and cannot progress prior to a previogk teeing completed. There are
simultaneous tasks to be carried out with a liméedount of resources. The delayed
tasks can cause recognizable bottlenecks duringrthect phases. The project schedule
or task list does not recognisably highlight thegments of difficulty or hubs. The
snowball effect caused by delayed input e.g. UR®@@l, product specification or
product design freeze cannot be evaluated fromstiedule either. There are some
periods from the documentation point of view durthg project that the work load is
much higher than in other points. These locatioesrelated to documentation reviews
and creation e.g supplier FDS, SDS, HDS, Designd®esy FMEA, Customer Product
Specifications and their implementation, validati@an review/approvals and internal
procedures for the production. It is a fact tiet &mount of the documentation in this
type of GMP regulated project is higher than inegular project. This increases the
importance of the coordination of the activitieg@hation to documents such as review
comments, follow-up implementation of the commaeanrtd circulation of the documents
for approval. Coordinating the documentation is important as coordinating the
physical activities during the project. The nextapd cannot start prior to the
documentation from the previous phase being compl€iear identification, easy
availability and structured locations for archivitige documentation is essential for the
easy retrieving of the documentation. This will madke status checks easy and reduce
the time used for searching the information.

There are some quiet times between the high actpétriods when the other team

members are highly occupied with the physical lmeélding actions. During line
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building the project manager or his/her represamgas in the key role of following up

on the progress of the physical line building wovkhen the line starts to be rather
ready the supplier validation starts. This chaniipes pressure point of the activities
again. The readiness for the next step can be\aghigith the awareness of the coming

tasks and being on top of the status of the project

This was investigated also by evaluating the ptooes from the company quality
system. Procedures and guidelines for managingptbgct were written at a very
general level. This will give the possibility tojast the approach based on the customer
and supplier systems, but on the other hand, it dud give guidance for different
project managers to have the same systematic agiptodead the project. This lack of
guiding procedures would not be an issue if therirdl training program would provide

the tools for the project managers.

The job descriptions for project manager and ptoj@@nager automation were
reviewed. It is the responsibility of the projecamager to ensure that all project related
documents are created and well-managed. They age to have GMP-knowledge.
Introductory training was partly discussed duriig tnterviews, and the personnel
evaluated that there are possibilities to imprave system. The requirements and
specialities coming from regulated environment &P 5 were found especially not
to be sufficiently elaborated to the new projectnagers. The introductory training
programs of three project managers were reviewld. program includes the project
management procedures, 1ISO13485 and MDD93/42/ERChdsed on the interviews
the program does not give enough knowledge to groj@nagers independently ensure
that all the project related quality documents prepared and all the regulatory
requirements are taken into account during theeptojThese items are also the
responsibility of the quality representative of fireject, but if the requirements are not
taken into account during the commercial negotretiand project scheduling it might

be rather impossible to get them without projetagieand cost impacts.

The lessons learned made together with the custdrhersuccesses identified were that
the equipment was delivered on time with one exoepiThe deliveries to the markets
were made on time. The professionalism of the teaembers was recognized. Co-

operation, communication and overall atmosphere wdEntified as good.
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The following recognized improvement opportunitiesm both the customer’s and
Phillips-Medisize’s sides were identified: delay thie one machine delivery, better
updating of sub-groups needed with face to facetimgse more pro-active risk
communication, and communication in case of isslies.terminology used during the
communication was seen as a risk for misunderstgsdit was also noted that the hand
over to production has to be improved. The suppiadiow-up needs to be more
effective. More pro-active proposals with ratioaald more data based decisions were

expected. Schedules have to be realistic and ddtariough.

4.2 Case study

There were different projects evaluated based enptan and the outcome. All the
projects evaluated were Phillips-Medisize assemiy printing line projects for
different customers where Phillips-Medisize wasdima the Project Management
responsibility. The projects were carried out bemve&000 and 2016 and made for
different customers and with different suppliers.

Project 1 was an assembly line project for a new developmenrdion of the product.

There was a new supplier (supplier 1) for the liflee project manager and the team
members from Phillips-Medisize also from the custoiftustomer 1) and supplier side
were experienced. The supplier already had experiensupply assembly technology
in the pharmaceutical or medical device sectorSm& schedule was a part of the offer.
The full schedule from project kick off to produwati was 20 months. When the project
was completed the delay of the validation apprdwathe original schedule was 2%
months. The costs were over budget by 7.4%. Theederformance indicators capacity
fulfilled the criteria; the reject rate did not nigbe criteria, and the quality of the

product fulfilled the criteria. The project wadlistonsidered as successful.

Project 2 was an assembly line project also for a developmersion of the product.
There was also a new supplier (Supplier 2) forlihe. The project manager and the

team members from Phillips-Medisize as also fromdhstomer and supplier side were
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experienced. The supplier had already experienceupply assembly technology to
pharmaceutical or medical device sectors.

The costs exceeded the budgeted by nearly 38%. tifte went over schedule
remarkably. The line performance indicators fudfilthe criteria. The project was still

considered as successful.

Project 3 was a copy line project for the existing produdthva supplier (supplier 3)
that had delivered an almost identical assembly $at up once before. It was shown
that the budget and time schedule were squeezed thie totally new line. The time
line of nine months and the budget were kept withemarkable downfalls. The line
performance indicators fulfilled the criteria. Thoject was considered as a real

Success.

Project 4 was a line project for new product with a supplisupplier 4) Phillips-
Medisize had worked with earlier. The project wascdntinued due to the decision of

the customer.

Project 5was a line project for existing product with ardafed assembly concept from
an existing supplier (supplier 4) that did not kntlve product before. The project
exceeded the time line by 6 months. The line peréorce indicators fulfilled the

criteria. The project was considered a success.

Project 6 was a line project for new development versiorihef product from a new

supplier (supplier 5) that did not know the prodbefore. The project was exceeding
the time line remarkably. Optional line capacitglia be taken into use to minimize the
effect of the dely. The project did achieve the godl and was not evaluated as a

failure.

Five of the six projects analyzed did exceed theedule. There was good information
regarding the financial aspects available for ariatytwo of the projects. Both of them
exceeded the budget. Line performance criteria Werenost often achieved.
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4.3 Interviews and questionnaire

The first theme was the GMP and how it affects the equipment ptsjelhe results of

the interviews and questions are summarized ineTabl

Table 1. Effects of the GMP on the Projects

Item No of Only Positive Only Both
participants Negative positive
identifying the and
item / all negative

Documentation 17/20 6 2 8

Bureaucracy /approval| 6/20 0 6 0

processes

Requirements defined | 6/20 6 0 0

for the project/
equipment (URS)

Interpretation of 6/20 1 5 0
standard

Common requirementsg 5/20 5 0 0
from standard

Effect on the time line | 5/20 5 0 0
Effect on the 4/20 4 0 0

manufacturing
processes of the devic

11°}

Effect on supplier 4/20 4 0 0
selection

Effect on the resourcing4/20 4 0 0
Effect on product safety2/20 2 0 0
Effect on the cost 1/20 1 0 0

It was clearly stated and understood by all th&g éssential to the business segment to
follow the regulations related to the GMP, but otwpo (2) stated clearly that this is
mandatory for this business segment. The main dallwvBs seen in the area that even
though there are written requirements of the ragura each supplier and customer has
made its own interpretation of the requirementse Triterpretations and demands can
vary also inside the organisation and between tiogeqt and project groups. This
interpretation concerns especially regarding thgldef the testing required and details
of documentation. The GMP requirements and docuatient requirements should be
taken into account already in supplier selection.
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It was highlighted that the documented URS makmeuth easier to discuss and clarify
the expectations to the supplier; however, it wise gaid that it is important to go

thoroughly through the requirements together touensthat there is the same
understanding of the written text. The URS requerets have to be measurable and

verifiable.

Documented decisions can be reviewed later if Hreydocumented properly. This can
be used for evaluating the project decisions anek hea good traceability to change

control during the project.

The bureaucracy related to the review, modificaon approval process was seen as
delaying the processes. The documents need toaomext and sent to all parties. The
authority to sign is with defined functions, ane theputy system does not always work
as it should. It is also sometimes hard to gebuth with the needed persons.

Mainly the GMP requirements were connected to dasuation requirements, machine
material selection and clean room suitability. Tdomanection of GMP to the patient
safety was only mentioned by one supplier and am&gomer representative. The
connection to improved reliable production processeas highlighted by two

customers, one supplier and one Phillips-Medistpeasentative.

The second themewnvas how the three parties involved in the progeet affecting the

equipment projects. The summary of the intervied @mestion results are in Table 2.

Table 2. Effects of the three party relationshipghe projects.

ltem No of Only Positive Only Both
participants Negative positive
identifying the and
item /all negative
Know-how 10/20 9 0 1
Communication 8/20 2 5 1
Common Goal 8/20 4 4 0
Costs and financial risk  7/20 3 4 0
Decision making 6/20 1 5 0
Responsibilities 5/20 0 3 2
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The different parties will have their own areasrpertise and will give possibilities to
learn new aspects and also identify possible prablen the project. This was

mentioned as a positive aspect in nine (9) intersie

Three party involvement was seen to have a morativegthan positive effect on the
communication. Communication was seen harder tkepe efficient when three parties
are involved. Reasons given were that the reportimy needed to be adjusted
specifically to each receiving party. It was alderitified that the speed of the responses

are slower when several parties are involved.

Each participant has their own interests. The famushe main goal needs to be kept,
but with several parties involved this is hard thiave. The focus on the goals is not
easy to maintain and there are easily sidetraclkes tduthe involvement of several

parties. It was anyhow stated that three partylierment can also assure that the goals
are not missed. The involvement of the customer se@h as positive by the fact that
the end result will not be a surprise causing @iwa rounds in the last meters of the

project.

A positive effect seen from the financial side wihat the risk was divided between
several parties. The negative effect was seerh@ptoject cost through more personnel
and travelling costs being created because a mmas/e from each company took part
in to the meetings, review rounds and decision nakAlso additional requirements
coming up from customer requests, when the reqe@nesfor product specification and

deliveries during the project are clarified, in@edhe costs.

The decision making is not as efficient when thpegties are involved and large
organisations have to process the item to be deciéhen there are several

organisations involved also the work load can lvedéid between the parties.
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The third theme was what measures project success. The resutte afterviews and

guestionnaires are summarized in Table 3.

Table 3. Measures to evaluate project success.

ltem No of participants
identifying the item / all

Line performance 2222

-Output (3)

-Capacity (4)

-Efficiency (3)

-Quality (7)

-Scrap rate (5)

Schedule 17/22

Budget/costs 11/22

Successful trial runs 5/22

Long term function in production| 4/22

Ramp-up speed 4/22

Co-operation/feeling after project  4/22

Customer satisfaction 4/22

Usability 3/22

Items closed 1/22

The results showed that clearly that the line perémce was seen by all participants
somehow as a criterion to evaluate success. Theyioned different items but clearly
they can be grouped under one header named lifierp@nce. Schedule and budget
were also mentioned by most of the participantbe entified criteria also included
results during the post-project grouped here unaleg-term function in production.
The end user of the equipment was taken into a¢dmyisome of the personnel with
usability. Soft values like “feeling” for projectuscess were only mentioned a few
times. Clearly the schedule, budget and the lindopaance were the main project

measurables that were mentioned.



36

The fourth theme concerned the success factors in equipment psojébe results of

the interviews and questionnaires are summarizacle 4.

Table 4. Success factors for the project success

ltem No of participants
identifying the item /all

Clear requirements 8/20

Communication 8/20

Follow-up / control 7120

Planning/pro activity 6/20

Co-operation/good relationship 6/20

Realistic expectations 4/20

Commitment 4/20

Competences in the team 4/20

Prompt decision making 3/20

Information availability in the project start up3/20

Clear Responsibilities 2120

Training 2/20

Right supplier selection 2/20

There were 13 items identified as success factors.

Both clear requirements and communication were imead in eight (8) interviews.
Seven (7) interviews mentioned good follow-up aondtmwlling of the project activities
as success factors. Planning beforehand and rgaptmactively to seen issues or

bottlenecks were mentioned by six (6) persons.

The plans have to be realistic. It was stated duniterviews that there is a risk to make
unrealistic project plans to win the project frohe tcustomer. The project schedule
expectations are high and sometimes linked to theady defined product launch
schedule. This will place high pressure on thequtsjthat realistically can take one and
a half years if they proceed without an extremelgeterated speed. Unrealistic plans
can also be caused by poor the communication ofeifpgirements at the beginning of
the project. Currently the process causes thatbtidgeting may be done without
enough data to make the line offer. It was seerthieypersonnel that the proposal
process would need to have a good basis to betabéet realistic goals for both
schedule and budget. This will also require tha groduct design and product
requirements are available in time. If there arangjes to the design, test requirements
or other requirements, it will have a big impact lwoth schedule and price when the
assembly concept is already defined.
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The communication matrix, responsibilities and deei making capabilities were
mentioned to have a big impact on the schedulereThee always items coming up
during the project that require decisions to be endthese decisions need to be made in
a timely manner to keep the project time linessTwill require that the authority who
makes the decision is already defined at the ba&wgnaf the project and the way of

contact is clear.
The fifth theme was what improvement areas can be identified from project
management and project work in Phillips-Medisizée Tinformation gathered during

the interviews is summarized in Table 5.

Table 5. Identified improvement areas.

ltem No of participants
identifying the item/all

Documentation requirements and handling 8/20

Process approach and concept 6/20

Communication 4/20

Project group 4/20

Training 3/20

Active approach/ suggestions 3/20

Know-how transfer between the project and 1/20

production teams

Cost-awareness and follow-up 3/20

Planning 2/20

The interviews identified that currently the compasrelying to supplier and customer
documentation as well as process requirements agdestions. The documentation
requirements were not presented to suppliers adiogwess as existing models, and it
was seen that due to this there is no clearly ddfimodel, and there is too much time

and effort needed to finalize the documentation ¢ha be approved by all parties.

It was identified that Phillips-Medisize should ¢ala more active role in creating
package for the automation supplier validation doents that can be used as a starting
point for discussions. The interviewed personnatest that the review and approval
processes are inefficient. The rules for the reyeacess and project document review

should over rule all other activities. The indivadipersons should make the review
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privately first and the comments should be sumnedrim a meeting. The project
schedule should also have the documentation clelatked to it. Storing and

distributing the documents were not seen as vdegtie processes.

Communication, both internal and external, was tified as one main area for
improvement. Communication inside the Phillips-Mezi2 team needs some
improvement. The physical locations of the team ivens limit the silent information
transfer. Customers and suppliers stated that conwaion could be quicker and more
pro-active. The information transfer during the dawver from pre-production to
production and during the personnel change wasak peint.

Training, especially for the new project team merstend new employees, could be
more effective and task specific. There is no sdatided way of working by the project
managers. This would also include a clearly defipextess and concept for this type of
project. The setting up the project group needsenfiecus. The end users for the line
are to be involved early enough. The group needsate a small enough core-team

with the needed know how and stability.

Phillips-Medisize should take more active role tatgr already from the offer phase,
give new ideas for technology, process improvesjenbmponent and assembly
processes and also for the improvements to lowstsaa long run. The experience
from the earlier projects should be used activelgtiallenge the offers from suppliers

and requests from customer to achieve realistie sohedules, budgets and resourcing.

Planning is an improvement area that all the swlpepts, infrastructure projects and
logistic activities have to take into account whaeating and updating the detailed
project plan and schedules. It is difficult to ma&e assembly if one purchased

component is missing or the power to the line isaomnected.
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4.4 Summary

Based on the study the project manager has anemdt on keeping track of the
schedule and budget. He/she will also influence tdem spirit and the working
atmosphere in the project, but the project managenot influence if the bases for the
project are not healthy, e.g. the design is notlyear working or the schedule and
budget have been unrealistic from the beginningllipdiMedisize did not make

decisions to discontinue the project and the decigias not due to project work itself.

Stress and confusion during the project reducesdiyng up a good communication
structure and process plan for the project, inclgdilear responsibilities and clear goals
for different phases of the project. This is espécimportant when working with three

party projects and for the project groups thatvemeking with new colleagues and new

partners.

Following the GMP requirement is a necessity jsaay other. The supplier needs the
knowledge regarding it, and the project team ipaasible for verifying that this is a
deliverable and proper documentation is a goal.

The collected data will be evaluated based on tiggnal research questions.

First the relationship building with a new technologypglier was evaluated to enable
success. With a new supplier more attention istpdid to agree on the procedures for
effective communication. The supplier quotes arttedales have to be evaluated with
critical eyes to see if they are realistic basedPtillips-Medisize experience. More
attention is to be paid to make sure that the ngessarequirements and the way of
working is understood. When the supplier seleci®rdone the capabilities for the
required work are evaluated not only from a techinpoint of view but also from GMP
and GDP points of view. More time and resourcesracglired for this phase of the
project when a new supplier is used. The qualisouece should be available from
Phillips-Medisize’s side to support and answerdhbestions. It is even more important
for a new supplier that the project group staysstame throughout the project without
remarkable changes. More control from the PhilNpedisize group towards to the

supplier is required to avoid misunderstandings amekpected delays due to reworking
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the physical devices or documentation. It will regqua more active role from all
participants in the communication to establishgbed co-operation.

Secondly the main measures to identify the success ofaateehnology supplier were
considered. The main measures do not differ if ghpplier is old or new. The line
performance, schedule and costs are the main teins followed. Due to the fact that
the line performance can be seen only in the latesses of the project, it is not the best
tool to follow the supplier development during thject. With the new supplier the
follow-up for the schedule and related deliveralliks documents need to be given
more attention. The project team could evaluateenaatively the co-operation, feeling
inside the project group and closing the items tkanges, updates and actions during

the project phase and used as measures for newesupp

Thirdly , the effect of the triangle relationship in prdjesanagement was looked at.
The communication is more complex than with in a tpartner relationship. The
communication structure, methods, locations foadednsfer and clear responsibilities
need to be well established. The route of commtinicaneeds to be defined so that no
one who needs the information is out of the lodpe Tisk of delays in communication
is also bigger when there are several steps icah@nunication process. Project group
has to agree the most effective way of distributimg information. The time required
for the communication needs to be in the projeghrogram Manager’s schedule. The
project schedule has to include the decision pant$ review and approval deadlines

for the documentation.

The situation if the project would be carried ouedtly by the customer and supplier
without Phillips-Medisize’s involvement would besalchallenging. Phillips-Medisize’s
responsibility is to make sure that the line caarafe and is maintained in the operating
environment. The possibility to be more preparedtf@ arrival of the line is given
through the project management. Phillips-Medisiaa ensure that the infrastructure
and resources are ready to receive the productjaipment. The operating personnel
should get involved early to the project.

Each of the three parties has their own expertisa. a’he customer is responsible for

the design of the product. They know the ration&lekind the tolerances or defined
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features. The line supplier is an expert in the lincluding feeding and assembling
techniques. Phillips-Medisize is an expert in laegn production items and injection
moulding of the components. The experience fromptioeluction and processes can be
exported to the line design and solutions. Whentra#f knowledge can be utilized
during the development of the product and prodacpoocesses, several risks can be
mitigated so that they will not appear during thieduct life cycle. Without customer
presence during the process the possibility to ghahe design and tolerances is not
possible. Justifications for the features or talees that must exist are also available,
making the decision making easier. If this can tieed well in the project remarkable
savings in time and also in the process can be nia@lenore stable process can be
achieved with modifications. The improved productiprocesses will benefit both

Phillips-Medisize and customers with better religpof the delivery performance.

The customer is the owner of the product, processthe manufacturing line. They
approve the line and the quality of the producthe end, and early involvement will
reduce the risk making wrong choices during thegtesf the line, testing of the line or
documentation. The customers are responsible kargdhe final product to the market
and they are the first who will answer the questioaoming from the markets or from
the authorities. They also have the most experieotethe current regulatory

requirements and also current industry practicesutyh their different suppliers.

The main improvement areas were identifiedf@sth theme There is a need for a

systematic process approach of automation projestagement. This would include
process description, required templates for thgeptananagers, training package for
the new project managers and project team memiperslao a model package of the
documentation required for the automation projddiere needs to be centralised
locations for data and documents created duringtbeess. The systematic evaluation
of the project performance with defined measuraisiés be established not only in the
end of the project but during the project connedtedefined milestones. With these
actions the way of working between persons couldhdrenonized. The work could be
more efficient, and deputizing would be easier. @ppearance of the external parties
would be uniform. Process improvements could bentifled. The risk of missing

important items during the project causing costiyrection moves could be reduced.

The project group needs to be defined more prgcisghe beginning of the project. It
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should not only concentrate on the core team baotildhtake into account all interest
groups internally. This means also contact pers@msn production, logistics,

maintenance, etc. need to be thought of. The ckessgronsibilities are to be defined for
the members of the team. The importance of projectp definition is increasing

especially when the company is growing and newquersl are involved in the project.
The core team should not have only new personwoeh fthe company. The training
package should have to be tailored for a specdlr instead of giving a general
overview suitable for training for all. A good expla of this is the GMP requirements.
General training can be similar but not all persnmeeds to know about GAMP
requirements and validation practices for autonmatiout for an automation project
manager this is essential. The training programulsh@over also the leadership

responsibilities and not only the managerial respmlities.

Communication, internally and externally, shoulddb@nned. Internal communication
methods should be harmonized. Meetings minuted athar project documents should
be easily retrievable for easy check-up of agreethken actions. This is especially
important when deputizing, after absence or if dgesnin the personnel are made.
Phillips-Medisize has the responsibility of assgrthat minutes are made and actions
are logged as well as archiving this informatiortarthe company’s own files to ensure

that they are retrievable according the requiresment

When working with a new technology supplier thexa ibigger risk to use unnecessary
time for unclear responsibilities, communicationl gmocesses. There is also the risk of
underestimating the requirements and the complexitghe project from the new
supplier side. The basic project work has to benewmre structured, planned and
organised by the project leader. The project waykimethods and skills will help to
overcome the challenges of communication with newtners. The well-structured
working methods will give clarity to the work. A Wevorking team will know its own
responsibility areas and can support the new seipply instructing and helping with
their guidance. It has been demonstrated thatebéginning of the project face-to-face
meetings will help to make relationships and reduttee possibilities of
misunderstanding during the project. Documentatequirements will require more

supervising with the new supplier and this neelde@alculated in resourcing.
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5 DISCUSSION

5.1 Comparison of theory and empirical results

The empirical data supported the items in the ptajganagement literature. No clear
conflicts were identified. The basic project mamagat elements that were defined in
the literature were highlighted as important in #rapirical data. The empiric data
showed that the correct information and importasiceommunication starts already in
offer phase. It is important to ensure that thepiapis capable to provide the required
services. The project literature identified the eamo areas also. Both literature and the
empirical part identified the communication as aportant and difficult part of the
project process. The case study confirmed that gwopct management cannot save

the project if there is no need to achieve thegmtogoal.

GMP and GMAP requirements for planned and docundeatdivities also reflect the
interview results. The first three most mentionteds, Documentation,

Bureaucracy /approval processes and Requiremefiteddor the project/ equipment
(URS) can be linked to the requirements in FDA FR(art 820.20 and 75. Also the
suitability of the GAMP and Regulation for all typé manufactured automation lines
causes a challenge that even though the requirenagat known for all parties the

interpretation, depth of documentation and endlresm vary widely.

The three party relationship was not highlightezhfrthe literature. The agency theory
of long term relationship and good communicationl \Welp also in this type of
relationship. The project team can also be widgoesbver both supplier and customer
representatives working in the project. When conmgathe results to the literature
describing projects and project teams, they at@énwith the literature.

The two types of success criteria described by fgede can be identified from the
interviews. The first criterion is goal achievemerttis is strongest present. Supporting
the production in long run as a part of achievimg strategy goals (the second criterion)

in future can be found from the interviews. Theelperformance, schedule and budget
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are widely mentioned in the literature as a measurevaluate the success. The three
criteria more often mentioned in the Mallon studgrev production output, quality and
down time. These all were mentioned at least ondhe interviews. There were nine
(9) measures mentioned during the interview fromirB8/allon’s thesis: production
output, quality, efficiency, capacity, schedulethin budget, meeting customer needs,
customer returns and compliance. There were 20esacfactors from Mallon’s list
mentioned during the interviews even though notadie identified during the theme

success factors.

5.2 Improvements

There needs to be a tool pack for the new projbetisincludes the folder structure that
can be copied and saved to project specific. Thieefestructure has to be established so
that it is suitable for all automation projects gndjects that have several sub-projects.
The folders should include all the document tengslator the project work. The
mandatory documents required by Phillips-Medisizealily System should be
identified clearly. The folders should also includecuments that are optional.

Example of the folder structures presented in FEg@-10.

4 Program 1 folder
Sub Project1
Sub project 2

Figure 8. Program folder structure.

Sub Project1
Sub project 2
W] Communication Matrix _template
|E_'1 Kick of meeting_Agenda_termnplate
] Kick of meeting_Memo_template
] project Charter_Scope Baseline_template
@ Project Plan_template
(BH] project Schedule Template
@ Quotation Checklist and Design Input Report_ternplate
] Risk Management Plan_template
(=] SOP 00012 Preduct Development Deliverables Checklist Template
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Figure 9. Program folder content.

Iz_rlDDcument Plan_template

(] Open action list_template

[ Project & design reviews _template
B URS _template

Figure 10. Sub project folder content.

Project team members need to have a clear undémstaaf their responsibilities and
knowledge of the roles and responsibilities ofdkieer team members. To clarify this in
written format the use of an RACI matrix (Tablei$suggested by literature to help in

this task.

Table 6. RACI-matrix example

Names Name 1 Name 2 Name 3 Name 4
Activity

Task 1 R

Task 2 R A

Task 3

R=Responsible, A=Accountable, C=Consulted, I=Infedn

The communication map (Figure 11) that would ineldlde procedures for the internal
and external communication and suitable templatethe reporting is to be established.
This would need to have the minimum requirementsth@ reporting taking into
account the different project phases and requirgttitslition and minimum participants
for the meetings. The frequency of the meetingsrapdrting could be adjusted based

on the project speed and amount of activities.

) . Westing Minutes
Weekty Technical T ——————
) . . Open aofon fist
Sub-Project 1 Supplier | Project Manager 1 | —_

MeetingMinues - \ QualityMeatn Minutes
—memn g ) MeaklyTedrnica TG |, Monthly Quzity TG .‘v—
e, | Pupolesge?  Sfopifype? . Doarentflin
Juality Meetn Minutes ) f ™ \Weskly Update Regort Template 1
— = MonthlyQualiy TG / T e ) Weskiy Techriee TC Weskly Upd emplate
Ducument Plan J— W - g P Csorer st Pt g ety Teemea T Customer Repart Template
Weekly Lpdate Repori Template 2 Weekly Technical TC. o \ Westing Minutes
. . ] " Engineerng Manager  Managment / WeeklyMeefng ———
Steeing Growp Meefing minutes  Seering GropeveryndManth — \ T 7\ Openacionlst
\_Intemal projectgroup | —_—
— . ) Wezting Minues
| Infastucure mesing once inamonth —— ——
% Openactonlis

Figure 11. Communication mind map
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The personnel coming to the projects need to lieelan the project environment. The
project managers may have worked in different lrsgrsegments in the same position,
but it essential for the project group that thgggbmanager understands the regulatory
requirements. Fulfilling the regulatory requirenem one of the project goals. The
project manager cannot make realistic plans ifdggirements and efforts related to the
task are not known. The GMP and GDP requiremenésl ie be trained from the
project point of view, not the production personpeint of view as has been included
currently in the training plan. The good practicesild be that there are new and old
project group members working together in the mtoje enable the silent information

to be transferred.

URS has to have clear measurable requirementsinVbé&vement of the end users of
the line from the beginning of the project for URSBeation would enable the
development of the production practices in long farthe end the production uses the
line much longer than the project team. Ramp-upeticould be reduced with the

increased involvement of the production persorméhé end of the project.

Process way of thinking would need to be incorpatan projects (Table 7). Checklists
(Table 8) and milestones should be standardisedeeet the projects. The process
needs describing in more detailed for the qualyfsteam. This would make a backbone
for the introductory training for new persons i fbrojects. The measures for a process

need defining and implementing.

Phillips-Medisize’s approach and requirements havee clarified in documented way.
Templates for project documentation and suppli@udtentation need to be available.
The resources, time and milestones need to bededlin the project plan for document

deliverables.

Table 7. Project phases with documentation.
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- ;= g ¥ i
= = &
3 - N I - § I 5
E 2 £ g = s & 2E
g 2 ] = £ 5 £ B
Document name a 2 & & ; E = 8 EE  Notes
[30.2%] 7.9%[254%[74,6%] 1381%
-3 Validation
o Change Regquest (New printing line to MEKL)
s Validation Master Plan
= Validation Plan
: User Requirement Specification (URS)
g8 Design Review
H’ SQ (answer to URS, like FS)
s Functional Desing Specification (FDS)
5 Structural Software Desing Specification (SDS)
3_ Structural Hardware Desing Specification (HDS)
Soft- and Hardware Component List
Vistalink FS
Visionsystem HDS
Visionsystem FAT Protocol
Failure Mode and Effect Analysis (FMEA)
Quality and Project Plan (QFP)
Requirement Traceability Matrix (RTM)
Computerized System Classification
Desing Qualification Summary {DQS)
DQ Report (Medisize DQ report (sppendix to Pro}
10 Flan FAT
Table 8. Document status list.
Document status list Document ID
Document Version
Page 1(2)
Updated (dd.mm.yuuy]:
Cireulation:
————
Document Document ID Document | Yersion Target date (Draft | Sent for Target date | Target date | Supplier PM approval | Customer
owner version available) |comment ts  [[commen ts |(Final approval date | date approval date
fto all) labl wversion

5.3 Evaluation of the study

The thesis work has been extremely interesting eveso really challenging. The
interviewed persons were selected based on thewlkdge of the subject and their
interest in replying to the questions. The amouhttle interview results and
questionnaires were rather low but gave a goodvaserfrom the Phillips-Medisize
project perspective. The two languages, Finnish English, created some challenges
for comparing the information. The theme intervieyase challenges due to the persons
not using exactly the same wording when descriliregsame issues. The challenge to
stay objective when at the same time being an e¢dam member was challenging. |
could have made notes during the observing timehefproject to collect also exact
notes from the discussions made. Time keeping washrharder than expected. The

time used for the thesis work from the literatuexiew, typing the interviews and
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writing itself was much more than what | was expertThe suitable time slots were

not easy to retrieve during the normal routines.

Some of the originally planned interviews did retke place due to time constraints, e.g.
| did not make focus group interviews for Medisigechnology users including
assembly line setters, maintenance personnel asgligiion supervisors as originally

planned. | did not contact some of the supplies t missing connections.

The development work for improving the project mdares is not completed during
this thesis work. The learnings have been takesadir and put into use in the next
project. Feedback from the customer has been peditit the end effect on the project

cannot be seen yet.

| have learned a lot during the thesis work noy@idout the subject itself but also from
the research techniques and the working methdusve also learned a lot about myself
and the difficulty of finalizing the work complejeprior to a time line really causes

pressure.
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Appendix 1
List of success / failure factors identified by Mal (Mallon 2002, 112-113).
No. Category Factor
1 Organisational Need
2 Clearly defined objectives
3 Objectives Understood
4 Strategic aspect
5 Vision
6 Org/Dept. structure
7 Internal competition
8 Environment / change
9 Communication
10 Analytical Proper analysis
11 Sufficient evaluation
12 Competitor analysis
13 Statistical analysis
14 Background analysis
15 Identify constraints
16 Documentation
17 Format of information
18 Customer needs / wants — survey
19 Technical Design
20 Specification
21 Define functionality
22 Fit for purpose / application
23 Equipment age
24 Reliability
25 Sufficient Development
26 Computer controlled
27 Erase of re-set
28 Erase of maintenance
29 Set-up time
30 Understand technologies /science
31 Know technologies available / selection
32 Upgradable
33 Complexity
34 System
35 Management Planning
36 Top management support
37 Team composition
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Appendix 1
38 Team cohesion
39 Team balance
40 Implementers
41 Sufficient time
42 On time
43 Knowledge of procedures
44 Hard work / long hours
45 Skill of project manager
46 Know people involved
47 Structured project management
48 Cross functional teams / integrated
49 Financial support
50 Control
51 Review
52 Project owner / champion
53 Human resources available
54 Human Level of knowledge
55 Experience
56 Drive / motivation
57 Level of conviction / commitment
58 Perceptions
59 Negotiation skills
60 Operational On-going production not affected
61 Trial run / pilot
62 Preventative Maintenance Programme
63 Slow build-up / ramp-up
64 Supplier Supplier selection
65 Narrow down suppliers
66 Confidence in suppliers
67 Supplier relationships
68 Support
69 Frequency of contact
70 Co-ordination of Suppliers
71 Legal Patenting
72 Patent Attorney skills
73 External Environment Sales Levels
74 Miscellaneous Events
75 State of Industry
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Appendix 2

List of success / failure measures identified byltdfa(Mallon 2002, 114).

No. Category Measure

1 Manufacturing Production output

2 Performance Quality

3 Parameters Downtime / uptime / reliability

4 Amount of maintenance

5 Efficiency / performance/
utilisation

6 Scrap / waste

7 Frequency of problems

8 Functionality

9 Throughput

10 Set-up / Changeover times

11 Capacity

12 Operational Plant space

13 Ergonomic benefits

14 Training times

15 De-skill operations

16 Flexibility

17 Ease of implementation

18 Capability

19 Management Management information

20 Management control

21 Data integrity

22 Time Time taken

23 Schedule — start & finish on tim

24 Economic / Financial Operating costs

25 Cost — capital + other

26 Savings — labour / material

27 Within budget
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Appendix 2
28 Return on investment / paybach
29 Profitability
30 Patent revenue
31 Business Business objectives /strategy
32 Meeting customer needs
33 Additional / new business
34 Customer Returns (RTM’s)
35 Marketing
36 Supply chain integration
37 New product derived
38 External Compliance with regulatory

bodies
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Appendix 3

Kutsu teemahaastatteluun

Hei,

Teen opinnaytetyotd Teknologiaosaamisen johtamikeulutusohjelmassa (yamk)
Karelia ammattikorkeakoulussa. Opinnaytetyon ailme “Dlew technology supplier

development in regulated contract manufacturingarkoituksena tarkastella Phillips-
Medisizelle uusien kokoonpano- ja painolinjatoiagittn kanssa tehtavia projekteja ja
miettia mita erityispiirteita GMP ja sopimusvalmist toimintaan tuo seka mika
projektien onnistumista edesauttaa. Opinnaytetyoesietddn myods mahdollisia
kehitysehdotuksia  joilla pystyttaisiin mahdolligest lisdamaan uusien

laitetoimittajaprojektien onnistumista.

Tarkoituksena on tehda teemahaastattelu joka niaan ja litteroidaan. Teemat ovat:
GMP, kolme toimijaa (linjan omistaja eli asiakasjdn kayttaja eli Phillips-Medisize ja
linjan toimittaja) projektissa seka projektin  metystekijat ja mittarit. Eri
haastateltavien vélilta etsitdan yhtenevaisyyksi@rpavaisuuksia.

Haastattelut ovat luottamuksellisia ja niiden dd&ilei tulla kayttamaan muuhun kuin
opinnaytetyohon. Yksityisyyden suojaamiseksi henkiltietoja ei opinnaytetytssa
kerrota vaan haastattelut luokitellaan sen perliateeko ne tehty Phillips-Medisizen

henkilostdlle, asiakkaalle, vai toimittajalle.

Opinnaytetydon ohjaajana Phillips-Medisizella on ij&e Riuttala ja Karelia
ammattikorkeakoululla Mika Pasanen.

Ystavallisin terveisin Minna Kulmala
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Dear Madam/Sir,

| am studying in Karelia University of Applied Soiee in Master’'s degree program of
Technology Competence Management — Master of Eagime Part of the studies is
Master Thesis. Subject of my Thesis is

“New technology supplier development in regulatexhtcact manufacturing”. The
object is to evaluate Phillips-Medisize projects dgsembly — and printing lines. | will
study what special features working in GMP envirenimand in business of contract
manufacturing will give to the projects and whae dhe success factors. Possible
improvement areas and suggestions are to be ddbriatprove the success in this type

of projects.

As a part of the study | would like to ask you twsawer by e-mail to the following
guestions:

-How GMP regulation is effecting to the line prdjeositive and negative items)?
-How the three party (1. Line Owner, 2. Projectidger and Contract Manufacturer, 3.
Line Supplier) involvement is effecting to the lipeject (positive and negative items)?
-What are the measures used to evaluate the psyjecess

-What are the success factors in the project?

-What improvement areas can be identified from ghgect management and project

work in Phillips-Medisize?

The answers are classified to the categories ofidild personnel, customer and
supplier. The company or person answering are Imoivs in the thesis to secure the

privacy.
The supervisors of the thesis are Mika PasanerciPahLecturer, PhD from Karelia
University of Applied Science and Keijo Riuttalaa”l Manager Phillips-Medisize

Kontiolahti.

| would appreciate your reply to the questions kefd" of December 2015.

Looking forward to receive your reply.

Best Regards Minna Kulmala



