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Progress is an independent project management and consultancy firm with customers in the life
sciences; primarily in pharma, biotech and health care industries. Progress has over 20 years of
experience providing support throughout the entire product life cycle; from process development to
end-of-life decommissioning. We are ISO 9001 certified since 2008. Quality is essential to Progress.

Our motto "To the top, together" embodies what we stand for—working together with our client to
reach their goals. Customers value us for our way of working; a pragmatic approach, with high-quality
standards, and fit-for-purpose solutions. We stand for short timelines, high-quality and realistic costs. 

Progress professionals can be deployed for project management and interim assignments, and as
subject matter expert for specific knowledge areas such as virus validation studies or cleaning
validation. In addition to managerial and advisory tasks, we provide substantive support within a project
team. Progress has in-house specialists that deliver high-quality services for the middle management
and project management areas. 

Experts in Life Sciences
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Phase I trials, usually in healthy volunteers, determine safety and dosing.
Phase II trials are used to get an initial reading of efficacy and further explore safety in small
numbers of patients having the disease targeted by the NCE.
Phase III trials are large, pivotal trials to determine safety and efficacy in sufficiently large numbers of
patients with the targeted disease. If safety and efficacy are adequately proved, clinical testing may
stop at this step and the NCE advances to the new drug application (NDA) stage.
Phase IV trials are post-approval trials, also called post-market surveillance studies, that are
sometimes a condition attached may be required by the FDA or undertaken by the sponsor for
competitive or other reasons.

Drug development is the process of bringing a new pharmaceutical drug to the market once a lead
compound has been identified through the process of drug discovery. It includes preclinical research
on microorganisms and animals, filing for regulatory status, such as via the United States Food and
Drug Administration for an investigational new drug to initiate clinical trials on humans, and may
include the step of obtaining regulatory approval with a new drug application to market the drug.

Clinical trials involve three or four steps:

Chemistry Manufacturing and Controls (CMC)
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Quality by Design (QbD) is a systemic approach to pharmaceutical drug development that begins with
predefined objectives and emphasizes product and process understanding and process control, based
on sound science and quality risk management. Applying QbD during drug development is more and
more expected by regulatory authorities and the use of QbD elements is required by the FDA and the
EMA since respectively 2011 and 2012.

Implementation of QbD will lead to a better understanding of the process. It requires the collaboration
of research, development, manufacturing, QA, QC and RA at an early stage. It will enable the
transformation of the chemistry, manufacturing, and controls (CMC) review of a new drug application
into a science-based pharmaceutical quality assessment. Furthermore, QbD has also large advantages
during the commercial phase of the drug. Thorough product and process knowledge will lead to a
robust process with less deviations and batch failure (“right-first-time”). In addition, it provides
opportunities for more flexible regulatory approaches with less post-approval submissions
(manufacturing changes within the approved design space without further regulatory review). Thus by
applying QbD, product and process knowledge will increase and will lead to a continuous
improvement over the total product life cycle.

A systemic approach

CMC e-book | Quality by Design

QbD elements

a quality target product profile (QTPP) that identifies the critical quality attributes (CQAs) of the
drug product
product design and understanding including identification of critical material attributes (CMAs)
process design and understanding including identification of critical process parameters (CPPs),
linking CMAs and CPPs to CQAs
a control strategy that includes specifications for the drug substance(s), excipient(s), and drug
product as well as controls for each step of the manufacturing process;
process capability and continual improvement
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During (early) drug development non-clinical studies (often also referred to as pre-clinical studies) are
performed to assess the safety and efficacy of drug candidates. The objective of these studies is to
determine pharmacokinetic (PK) and pharmacodynamic (PD) properties for dosing strategies and
toxicity (incl. geno-, repro-, and immunotoxicity) and toxicokinetics (TK).Non-clinical study programs are
designed in accordance with general regulatory guidelines. In addition, specific drug candidates or
specific indications may require tailor-made study designs. The non-clinical study plan must be
optimized to support each phase of clinical development, from first-in-man to late stage clinical studies
and module 4 of the CTD of your MAA or NDA/BLA.

Non-clinical development
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Process development

Process development comprises the early development at laboratory scale through late development
at commercial manufacturing scale. This process development may take up to 10 years and therefore, it
is important to archive the gained knowledge in a structural manner. This can be achieved by writing
development files which contain a summary of the development work such as development research
results, process changes and justifications.Applying QbD in combination with project management
tools can support an efficient process development. An experienced CMC project leader is a must have
to be able to achieve drug approval by the regulatory authorities and thereby reduce the “time to
market” as much as possible.

Analytical development

Analytic method development is a key element of any pharmaceutical drug development program.
Reliable and reproducible analytical methods are essential to both the pharmaceutical development
process and the evaluation of drug product to meet the standard of potency, purity and stability.
Method development is a continuous process that progresses in parallel with the drug development.
The goal and purpose of the method should reflect the phase of drug development. During early drug
development, the methods should be suitable to support pre-clinical safety evaluations, pre-
formulation studies, and product stability studies. Up to and including clinical trial Phase 1, analytical
methods need only be qualified, not validated. Linearity, precision, accuracy, and specificity will suffice
at this stage. As drug development progresses, the analytical methods are refined and expanded,
based on increased drug product knowledge and method validation must be completed as the drug
progresses through Clinical trial Phase 2 and Phase 3, and commercialization.
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Inés Rodriguez Álvarez, our former Senior Consultant, talks about her experience as a Chemistry
Manufacturing and Controls (CMC) lead at CEPI.

CMC e-book | CMC Lead at CEPI

About CEPI

CEPI (Coalition for Epidemic Preparedness Innovations) is an innovative global partnership between
public, private, philanthropic, and civil society organizations. CEPI was founded after the EBOLA
outbreak and is working to accelerate the development of vaccines against emerging infectious
diseases and enable equitable access to these vaccines for people during epidemics. CEPI guides and
supports their awardees in new vaccines development from a holistic point of view: facilitating funding
and also connecting the awardees to the CEPI experts, formed by their permanent staff and senior
consultants, sharing their in-depth industry experience and scientific background.

My experience

As a CMC lead within CEPI, I was supporting and guiding different awardees during their new vaccine
process development. As part of CEPI's mission; you are expected to secure that resources are
adequately utilized to challenge the status quo and to support the creative thinking of the experts who
are developing new vaccines. All while guiding them through GMP standards and the steps it takes to
manufacture a new vaccine. The CEPI team is focused on reaching the end goal; finding a safe and
effective new vaccine against emerging infectious diseases in the shortest possible time. Something so
critical and present during current COVID-19 pandemic. 

Becoming part of the CEPI team in 2019 allowed me to understand better how a foundation operates
internally, as well as its challenges to achieve such a high mission. On top of representing CEPI as CMC
expert, I had the honour to participate and lead some discussions to define how to develop and
manufacture new vaccines against emerging infectious diseases. Not only from a manufacturing
perspective, but also directly linking to the clinical and regulatory requirements that, in the end, define
the strategy. Nobody in early 2019, would have thought about the COVID-19 pandemic taking place a
few months later. Therefore, this upfront thinking and already having contacts established with many
awardees, I believe, made possible facilitated that so many COVID-19 potential candidates would be
available in such a record time. 
 
I genuinely believe that CEPI has made, and will be making, a tremendous positive impact for all of us.
Finding new ways to develop vaccines against emerging infectious diseases is an investment that only a
few months ago, many people would think is not worth to consider as this will affect 'only a few and
others'. Today, we all know this is not the case, and I genuinely hope that global leaders and citizens
realize that we all need to contribute by finding ways to ensure equitable access to these vaccines for
people in need. 

"Nobody in early 2019 would have thought about the COVID-19 pandemic taking
place a few months later." -Inés Rodriguez Álvarez
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Projects relating to technology transfer, or TOT (Transfer of Technology), involve the transfer of
knowledge and information. Examples are the transfer of a recently developed production process
from the R&D organisation to the production organisation, the outsourcing of analyses to a contract
laboratory and the transfer of the production of medicines to another production site. The transfer of
knowledge and information can be necessary if an organisation needs extra production capacity, if
there are cost considerations, compliance issues or in the case of an entire relocation of a production
site to another country, for example.

For a successful technology transfer, good and complete documentation transfer is essential. Progress-
ensures the availability of approved master production specifications and records, and packaging,
cleaning and logistic records. Together with the client, we determine the validation requirements at the
receiving location. These are based on risk analyses and depend on the scope of the technology
transfer. Validation can prove the consistency and robustness of the transferred activities, for example. It
is important to constantly consider what influence a location change can have on a validated process or
analysis method and to bring the validations in line with this.

The transfer of knowledge and information
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Important aspects for a successful transfer

stability survey
transport and storage conditions
changes in suppliers
influence of technology transfer on stock management
changes in registration
personnel training
relocation of equintcompletion of activities at the sending location
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Development of the new vaccine manufacturing process
Transfer and implementation of the newly developed process at the new manufacturing site
Validation of the process at the new manufacturing site
Regulatory submission and Technology Transfer of the process to operations for routine
manufacturing.

The overall goal of the Technology Transfer project was to include a new manufacturing site for a
vaccine product into an existing regulatory dossier. In addition to the manufacturing site change, a new
manufacturing process had to be developed and implemented. Furthermore, three different parties
were involved in this development/technology transfer project, the sending and receiving site as well as
the corporate company.

At the start of my assignment as project manager, the project had already been running for a while.
However, the progress of the transfer project was slower than expected by the senior management
team. Therefore, I realized that the first step needed, was to organize this complex project. We decided
to use the same stages/phases as defined by the FDA (e.g. process design, process qualification and
continued process verification). Thus, the following 4 phases project phases were defined:

First, I initiated the formation of a site project team at the sending site .This site project team contained
team members of all involved disciplines, e.g. engineering, QC, QA, RA, operations, etc. In addition, an
overall project team was formed containing team members from the same disciplines at the receiving
site and corporate company.

Furthermore, a project plan for phase 1 was put in place. This project plan was needed to define roles,
responsibilities, milestones, resources, budget, timelines and stage gates. Based on the responsibility
matrix, communication lines were establishes between the sending and receiving site. Project
management tools, such as action and decision tracker, a progress reporting template and a document
register were implemented. By using these tools, we were able to maintain the big picture and control
the project in such a way that phase 1 was completed successfully within the agreed timelines.

Case study
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Senior Consultant
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The pharmaceutical industry is one of the most intensely regulated industries. One regulatory
requirement is to validate the process to ensure that the process consistently deliver quality products.
Since 2011 the FDA recommends a lifecycle approach to process validation, including three stages:
Stage 1-Process Design, Stage 2-Process Performance Qualification (PPQ), and Stage 3-Continued
Process Verification over the lifecycle of the process and product. In Stage 2, the manufacturing process
is upscaled from pilot/clinical trial scale to commercial scale. The produced PPQ batches/conformance
lots are evaluated to determine whether the products that have the required high quality, safety, and
efficacy and are comparable with the clinical trial material.

In 2011 the FDA published a guidance on process validation that promotes the “lifecycle” approach to
process validation including scientifically sound process design practices, robust process qualification,
and continued process verification. In Stage 2 of the process validation lifecycle the activities should be
justified based on product and process understanding, and adequate demonstration of manufacturing
control during small scale/pilot scale production. However, this FDA guidance does not explicitly
indicate an expectation of the number of process qualification batches. The authorities expect that a
rational decision regarding the number of PPQ batches is made based on product knowledge and
process understanding is made by the manufacturers.

Based on the gained product knowledge, process understanding, and small (pilot) scale/clinical
manufacturing experience, the overall residual risk level associated with the manufacturing should be
assessed. The residual risk should then be translated into the number of required PPQ batches.

Conducting a Process Performance Qualification is certainly not a “copy-paste” exercise. It requires
knowledge of product, process and analytical development phase and knowledge of laws, regulations,
guidelines, progressive regulatory expectations from national and international authorities.

During Regulatory review of the Process Validation reports and during inspections often one or more of
the following observations are made: inadequate Process Validation procedures and documentation,
inadequate validation of new filter types and filtration times, and holding times for intermediates,
absence of criteria for specified impurities and failure to validate reduction of these impurities in the
upscaled process. Having to perform additional Process Performance Qualifications will seriously delay
market launch or product supply.

Process Performance Qualification (PPQ)

CMC e-book | PPQ
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Upon applying for approval of a new drug/biologic application all regulatory authorities require
information relating to the manufacture and testing of the drug/biologic This information, also known
as “Chemistry, manufacturing and controls (CMC)”, is summarized in Module 3 section of the regulatory
dossier.

The continuously evolving CMC regulatory landscape presents a steady challenge to the development
of new drugs and biologics. Therefore, it is important for a pharmaceutical company to have an
effective CMC regulatory compliance strategy that can meet both FDA and EMA requirements and
expectations. CMC regulatory is pivotal in ensuring that drugs being manufactured are safe, effective
and of a high quality for patients. At each stage of drug development, from Phase 1 through
commercialization, it needs to be determined how to execute all necessary, from a CMC regulatory
compliance perspective, activities to get the drug successfully and in the most efficient time schedule
through clinical trials into the market without impacting patient safety or creating delays in the program.
This ensures the fasted “time to market” while preventing deficiencies in drug product quality and thus
preventing clinical holds and market approval delays.

Applying for approval

CMC e-book | Regulatory Affairs

CMC regulatory principally involves writing and compiling regulatory submissions and interacting
directly with regulatory authorities. In addition, CMC regulatory advises the CMC team what is
necessary at each phase of the drug development. The creation of CMC documentation requires
scientific product and process understanding and the ability to interpret raw data concerning new
drugs and biologics. Our experienced regulatory affairs specialists and technical writers can support
you with writing and compiling the regulatory submissions varying from IMPD’s / IND’s, a first drug
application through variations to an existing regulatory dossier.

CMC regulatory
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In the past, validation of commercial manufacturing processes comprised three validation batches and
was then considered complete. Since 2011 however, the expectations by regulatory authorities with
respect to validation changed. Process validation should be an ongoing effort and should continue
during commercial manufacturing. This is also known as “Continued process verification” (CPV). For this
purpose process data are collected followed by statistical process control (SPC). By generating process
control charts and the calculation of process capabilities it is possible to determine whether the
manufacturing process remains in a state of control (validated state). Progress- experts have extensive
knowledge of designing a CPV program for new as well as for legacy products. Their broad expertise
comprises writing and implementation of CPV and SPC policies, performing of (daily) statistical process
control and the interpretation of the results. In combination with their state of the art process validation
knowledge they can support you to produce drug products which fulfil all quality requirements during
the whole lifecycle of the drug product.

The CPV program is based on gained process knowledge derived during stage 1 (process design) and
stage 2 (process qualification) of process validation. An important part of a CPV program is the
monitoring of the commercial manufacturing process. By monitoring so called process inputs such as
Critical Material Attributes (CMA) and Critical Process Parameters (CPP) it is possible to minimize
process variability. If necessary the manufacturing process can be adjusted to ensure that the results of
so called process outputs, such as Critical Quality Attributes (CQA), process times and yields will met
the predefined quality requirements. The statistical evaluation of the process data is part of the yearly
product evaluation (PQR/APR). In addition, the statistical evaluation is part of the quality system. They
are an important source of information for:

The assessment of the impact of process deviations on the quality of the productThe assessment of
process results and robustness
The assessment of the efficiency of implemented CAPA’s (Corrective Action Preventive Action) and
changes
The implementation of process optimization including reduction of lead times
The transfer of the process of analytical methods as part of a technology transfer.

Continued Process Verification
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Lean six sigma is a well-known concept in today’s pharma. Originally, lean manufacturing and six sigma
were two distinct improvement programs or philosophies that were first combined in one single
approach around the turn of the century.Lean manufacturing is a process improvement philosophy that
identifies value from a customer perspective and designs and organizes processes that deliver right first
time products, with optimal efficiency of resources.Six sigma uses statistical techniques in a proven
structured approach to increase capability of the available resources. The two philosophies are
complimentary. A lean six sigma program combines both philosophies to make sustainable, tangible
improvements to the current process.Lean six sigma is most successful when embraced from the top of
the organization. It is not a project, not a headcount reduction program, not a clean desk initiative and
not the next flavor of the month. Lean six sigma is about improving processes, developing people and
creating a continuous improvement culture in the organization. This change will not come overnight.

Lean Six Sigma
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Leadership commitment. Do we have a burning platform here? Is there a sense of urgency to
embark on this journey?
Agree deployment plan. Prioritize with the customer in mind. Link lean six sigma deployment
targets to organizational goals. Identify quick wins to engage work force.
Setup project infrastructure for lean six sigma improvements.
Educate improvement staff (black belts, green belts).
Create ownership, empower improvement staff and delegate accountability for results.
Establish communication plans.
Monitor results. Nourish the early stage of the journey and improve where needed
Celebrate early successes.
Communicate 
Continuously improve the program

This is an example of how your lean six sigma deployment roadmap could be setup.

Lean Six Sigma Deployment roadmap

Progress is an independent project management and consultancy company with customers in the Life
Science industry, primarily in Pharma, Biotech and Healthcare. For over 20 years Progress provides
support throughout the entire product life cycle, from process development to commercial production
and at end-of-life decommissioning. Our team members share know-how and knowledge which
enables us to help our customer throughout the entire project. Progress is ISO 9001 certified. Quality is
of key importance to Progress. We work according to current Industry regulations and your Quality
System and procedures. 

Progress


