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GMP REVIEW

Editorial comment

Isn’t life simple! In the
pharmaceutical manufacturing
industry we are required to deliver
quality products at the right time,
do it at the right price to deliver a
profit so that our company can
continue to exist and provide those
products, operate a safe working
environment for our staff and do
all this while keeping the
regulatory authorities satisfied that
we operate in a state of control.
Let’s be blunt, these demands on
quality and manufacturing
professionals mean that we have a very delicate
balancing act to perform every day. These
multiple demands are greater and more diverse
than those who judge us, but this is rarely
acknowledged. As GMP professionals we have
faced decades of increasing regulation. Look at
how the UK ‘Orange Guide’ has exploded from its
original 30 pages to nearly 900 pages, a mindboggling increase!
This begs the question, what’s the impact?
Have we seen a proportional increase in quality
or reduction in the risk of our products? The
answer is no.
So how can this situation be justified as serving
the needs of the population? The political and
economic environments are contributing to drug
shortages, but we all continue to operate in the
same way. Regulatory expectations increase and
internally generated mandate increases even
more. Why?
In this issue we continue with the final paper in
a series of three which pose the questions, ‘Why
haven’t we mastered GMP and what can we do
about it?’. In this paper, we look at data integrity,
complexity, management responsibility and
quality culture. As mentioned previously, I have
taken the liberty of providing some personal
thoughts and probably some personal bias into
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what industry and the regulators
need to do to improve the
situation and help raise the
reputation of our industry. As
always, please let us know if you
agree or disagree with the points
raised.
Given our indisputable need to
satisfy the regulators, in order to
maintain our licences and
authorisations, we have a paper
from Tim Sandle that starts to
analyse the latest non-compliance
data from Medicines and
Healthcare Products Regulatory Agency
inspections conducted in 2018. This is a very
valuable source of data to help understand what
the regulators are looking at and therefore the
most common failings they are citing. As Otto von
Bismarck said “Only a fool learns from his own
mistakes. The wise man learns from the mistakes
of others.” “Fools learn from experience. I prefer
to learn from the experience of others.”
In our third paper, we continue the series of
papers from Madhu Raju Saghee, Tim Sandle and
Palash Das that looks at some of the more
important aspects of the manufacture of sterile
products and provides advice on preparing for
regulatory inspections. This second paper in the
series focuses on airflow visualisation.
Finally, we have Malcolm Holmes’ usual
comprehensive global review of developments in
good manufacturing practice and the regulation
of medicines. As always, we hope you will find
something informative or educational that
provokes thoughts or ideas for discussion and
implementation in your company.
As this is our final issue for 2019, I wish you all
the very best for the continuing challenges
ahead.
Peter Savin, Editor
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Why haven’t we mastered GMP?
What must we do differently? Part 3
Despite the massive growth in regulatory expectations
over the decades, there continues to be adverse
paradigms in the behaviours of industry and the
regulators. These problems need to be addressed and
the following points were highlighted in the last two
papers.
● Regulation has driven a high control, overly risk-

averse, micro-management philosophy that fails
to trust people.
● Most organisations continue to define what it

takes to operate in compliance too narrowly.
● The regulatory processes are inflexible.
● Industry and regulators are stuck in an overt

compliance mindset that fails to demonstrate the
appropriate behaviours to live the PQS and GMP
principles.
● Low trust and micro-management hinder

innovation, which compromises quality and slows
things down.
● Low trust leads to covert behaviours and a lack of

by Peter Savin

Despite all the efforts and costs expended in
maintaining compliance over the decades we
still experience significant regulatory
censure. Consequently, in Parts 1 and 2 we
started to address the questions ‘Why
haven’t we mastered GMP?” and “What do
we need to do differently?”.
The good news is that it is now widely
understood that an appropriate quality
culture is critical to mastering good
manufacturing practice (GMP) and to having
an effective pharmaceutical quality system
(PQS). The challenge is identifying what we
need to do differently in order to deliver the
right culture across our industry. In this
paper, we look at the remaining four
elements of a PQS.
11. Management responsibility.
12. Quality culture.

openness, internally and externally.
● Regulators and bosses have failed to understand

what empowerment means, so they demonstrate
behaviours that are contrary to the intent.
The problems in the current compliance approach lie
in what compliance professionals in industry and
regulators are failing to understand. It is largely a
problem of what they are NOT trained to do.
To assist understanding of the current situation and
to provide a series of actions for organisations to
consider, we listed the following 12 elements of a PQS.

In the previous two papers, we looked at elements 1
to 8, in this paper we will examine elements 9 to 12. For
each of the PQS elements, there is an initial list of
observations that are evident in some companies. These
are listed as ‘Where are we now?’ and, in totality, they
represent a worst-case scenario. Hopefully, there is no
single organisation that displays all these observations.
However, some of them may sound familiar to you and
your operation. If so, then the second section ‘What
must we do differently?’ contains some advice relevant
to your situation.

1. Documentation.
More time and effort are spent on assuring the integrity
of data, than assuring the actual integrity of the product.
Take a hard look at the type of data being generated and
justify the generation of each data point.

2. Training.
3. Quality risk management.
4. Deviation reporting and our attitude to
problems.
5. Audit and self-inspection.

Data integrity

6. Change control.

Where are we now?
● Lack of understanding of the prime importance
of documentation.

7. Key performance indicators (KPIs) and quality
metrics.
8. People and organisation.

● A vast amount of data generation, much of which

9. Data integrity.

was put in place as an additional check several
years ago, but which is actually redundant.

10. Complexity.
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MHRA: Feedback from GMP inspections

Based on a review of critical and major deficiencies,
pharmaceutical manufacturers need be most concerned
about the following.
● Quality risk management.
● Contamination control strategy, both microbial

and cleaning validation.
● Environmental monitoring.
● Overall attention to the quality system, especially

in relation to change controls and deviations.
● Appropriate and thorough investigations.

These represent the common trends for the year 2018
among over 6000 citations across almost 300
inspections, and provide focal points for driving internal
improvements. In general, sterile manufacturers receive
a far greater number of deficiencies compared with
non-sterile manufacturers.

Classification of deficiencies
The MHRA conducts product-related GMP inspections
when assessing an application for a UK marketing
authorisation. Site visits invariably include each part of
the facility or process involved in producing, purchasing
and distributing medicines, including the following.
● Manufacturing areas.

by Tim Sandle

To assist pharmaceutical manufacturers and
distributors to understand the areas where
good manufacturing practice (GMP) inspectors
have found compliance problems during GMP
inspections in the UK and overseas, the UK
Medicines and Healthcare Products Regulatory
Agency (MHRA) GMP Inspectorate has issued
data, during October 2019, relating to common
deficiencies from previous GMP inspections
conducted during 20181.
While the anonymised raw data provided by
the GMP Inspectorate is of general interest,
additional analysis is required to draw
meaningful inferences. In this article, the data
has been reviewed and presented, in order to
obtain an overview of key trends.
● Any departure from good distribution practice

(GDP) that results in a significant risk to patients.
This includes an activity which increases the risk
of counterfeit medicines reaching patients.

Major deficiency (a non-critical deficiency)
This is a deficiency which includes at least one of the
following.
● Has or may produce a product that does not

● Quality Control (QC) and microbiology

comply with its marketing authorisation.

laboratories.

● Indicates a major deviation from GMP or GDP or

● Stock and stock management.

from the terms of the manufacturer licence or
wholesale licence.

● Storage areas.
● Temperature monitoring.

● Indicates a failure to carry out satisfactory batch

release procedures or (within the European Union
(EU)) a failure of the qualified person or
responsible person to fulfil their legal duties.

● Returns areas.
● Purchasing and sales functions.
● Transportation arrangements.

● A combination of several ‘other’ deficiencies

During the inspection, observations are made, many of
which are then assessed as deficiencies according to
European Medicines Agency (EMA) requirements.
Deficiencies are classified as follows2.

Other
A deficiency which cannot be classified as either critical
or major.

Critical deficiency
● A deficiency which has produced or significantly
risks producing a product which is harmful to
humans or veterinary patients or which could
result in a harmful residue in a food-producing
animal.
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which on their own may not be major but
together may represent a major deficiency and
should be explained and reported as such.

Review of 2018 data
From the information provided by the MHRA, there
were 6210 observations from inspections of distributors
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continued

and manufacturers, classed as either ‘critical’, ‘major’ or
‘other’. The 6000 plus observations related to a total of
286 inspections. The majority of the inspections related
to manufacturers, at 93% (see Figure 1).

7%

Geographical differences
During the time period, the MHRA inspected
pharmaceutical facilities in Bangladesh, China, India,
Japan, South Korea, Singapore, UK and USA. The
majority of the inspections were, unsurprisingly,
conducted in the UK (see Table 1).
The list of countries can be interpreted in different
93%
ways. The list could reflect the main manufacturing or
distribution areas for medicinal products coming into
(or from within) the UK; or the list could reflect the
relative risk of different manufacturers in different
Distributor
Manufacturer
countries (hence India could be seen as presenting a
relatively high risk); or the overseas list may simply
Figure 1. MHRA observations between manufacturers and
distributors.
reflect companies in one country being grouped
together for convenience so that inspectors
Table 1. Number of MHRA inspections conducted in 2018, by country.
need only take fewer trips. Perhaps the
relative risk aspect is the most likely, given
Rank
Country
Number of inspections
the average number of findings per
1
UK
229
inspection (see Figure 2).
2
India
43
Korea has the highest mean number of
3=
China
5
findings per country. This is somewhat
3=
USA
5
distorted by only one company having been
5=
Bangladesh
1
audited. Perhaps a more meaningful statistic
can be drawn by a comparison where a
5=
Japan
1
sizeable number of inspections have been
5=
South Korea
1
undertaken, as between India (average of 33
5=
Singapore
1
findings per company) compared with the
50

Average number of findings

45
40
35
30
25
20
15
10
5
0
Korea

China

USA

India

Bangladesh

UK

Singapore

Japan

Country

Figure 2. Mean number of MHRA findings per country.
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continued

2%

33%

28%

67%
70%

Critical

Major

Other

Non-sterile

Sterile

Figure 3: MHRA deficiencies by category – critical, major
and other.

Figure 4. Number of MHRA observations, between sterile
and non-sterile manufacturers.

UK (average of 19 findings). This may reflect the
relative maturity of pharmaceutical processing in both
countries.

the less controlled practices in relation to sterile
products manufacturing or it may reflect a greater
number of inspections of sterile products facilities
(due to the critical nature of the product). The division
between these two types of pharmaceutical products
is shown in Figure 4.
The relative risks surrounding sterile manufacturing
are such that of the 286 inspections, 225 were of nonsterile facilities. These non-sterile facilities accounted
for 33% of the observations – an average of nine
deficiencies per facility. In contrast, of the 286
inspections, 61 were of sterile manufacturers. These
manufacturers accounted for 67% of the observations,
or 67 deficiencies per manufacturer. The risk profile is
therefore heavily skewed towards sterile production.

Categorisation of findings
In terms of the categorisation of the deficiencies, the
majority were ‘others’ (a category that is often,
incorrectly, considered to be ‘minor’ – however, all that
‘other’ infers is that there was insufficient evidence
found by the inspectorate to turn the observation into a
‘major’. Hence ‘other’ serves as a warning to the
company to look deep into its internal procedures and
processes. The breakdown according to inspection
category is shown in Figure 3.
From the critical observations, it can be seen that
these related to companies in India and the UK only. In
India there were 33 critical observations relating to
three companies; and for the UK there were 109
observations relating to 11 companies.
Sterile and non-sterile manufacturing
Pharmaceutical products can be divided into sterile
and non-sterile. Generally, sterile products are at
greater risk in terms of microbiological contamination
(due to the route of administration and often
reflecting the general health of the patient, such as
being immuno-compromised). The majority of GMP
observations relate to sterile products. This may reflect

VOL.18 NO.3 NOVEMBER 2019
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Breakdown by EU Guidelines to GMP Chapter or
Annex
The data provides a breakdown of the number of
deficiencies according to the chapters that comprise
the EU Guidelines to GMP together with the Annexes3.
Table 2 provides a breakdown of the chapters, and it
can be seen that the most common deficiencies relate
to the pharmaceutical quality system; this is followed
by documentation (a category that can additionally
include some issues relating to data integrity);
followed by production and premises, and then quality
control. The pie-chart in Figure 5 gives an idea of the
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continued

Table 2. MHRA deficiencies for 2018 according to EU Guidelines to GMP Chapter
EU Guidelines to GMP Chapter

Number of observations during 2018

Chapter 1 Pharmaceutical quality system

1519

' "

Chapter 2 Personnel

"

" "

"
Chapter 3 Premises and equipment

"

219 " "

"

567

Chapter 4 Documentation

757

Chapter 5 Production

655

Chapter 6 Quality control

349

Chapter 7 Outsourced activities

256

Chapter 8 Complaints and product recall

285

Chapter 9 Self inspection

41

proportion of observations relating to each chapter.
The pie-chart more clearly shows that around onethird of observations are linked to the quality system,
and when combined with documentation, these two
chapters account for close to half of all inspection
findings.
A similar analysis can be made in relation to the
Annexes to EU Guidelines to GMP (see Table 3
overleaf). Annex 15 Qualification and validation comes
" followed by Annex 1.
out as the biggest category,
"
While qualification and validation
issues relate to all
' "
" " "
types of pharmaceutical products, Annex 1 has
"
implications for sterile products manufacturers only.
This means across all types of manufacturers, 1 in 10
6%

"

deficiencies were for qualification and validation
issues; for sterile products manufacturers, 12% of
observations related to Annex 1 deficiencies, making
this part of the EU Guidelines to GMP the most
common area of concern.

Examination of critical and major findings
The 142 critical findings according to the EU Guidelines
to GMP are shown in Figure 6. As the chart indicates,
38% of the critical observations related to EU
Guidelines to GMP Chapter 1. This is the same across the
"
"
"
" " "
" "
"
categories of ‘major’ and ‘other’, and the data
reviewed earlier already points to concerns with the
pharmaceutical quality system. The second most

1%

6%

5%

22%

5%

8%
7%

33%

"

7%

1%

14%

"

7%
7%
5%
16%
12%

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 6

Chapter 7

Chapter 8

Chapter 9

"

Chapter 5

" EU Guidelines to GMP
Figure 5. MHRA deficiencies by
Chapter.
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Figure 6. Breakdown of EU GMP critical deficiencies
according to EU Guidelines to GMP.
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Table 3. EU Guidelines to GMP deficiencies per Annex
EU Guidelines to GMP Annex

Number of observations during 2018

Annex 1 Manufacture of sterile medicinal product

448

Annex 2 Manufacture of biological active substances and medicinal
products for human use

10

Annex 3 Manufacture of radiopharmaceuticals

4

Annex 4 Manufacture of veterinary medicinal products other than
immunological veterinary medicinal products

0

Annex 5 Manufacture of immunological veterinary medicinal products

0

Annex 6 Manufacture of medicinal gases

18

Annex 7 Manufacture of herbal medicinal products

0

Annex 8 Sampling of starting and packaging materials

38

Annex 9 Manufacture of liquids, creams and ointments

4

Annex 10 Manufacture of pressurised metered dose aerosol preparations
for inhalation

2

Annex 11 Computerised systems

199

Annex 12: Use of ionising radiation in the manufacture of medicinal
product

1

Annex 13: Manufacture of investigational medicinal products

30

Annex 14: Manufacture of products derived from human blood or
human plasma

1

Annex 15: Qualification and validation

612

Annex 16: Certification by a qualified person and batch release current

165

Annex 17: Parametric release

0

Annex 19: Reference and retention samples

0

Note: There is currently no Annex 18.

common category is Annex 1. This is a more interesting
figure, since it indicates that Annex 1 deficiencies are
more likely to lead to a critical observation and this
again emphasises the concerns around sterile products
manufacturing in terms of relative risk. Other EU
Guidelines to GMP chapters and Annexes score
relatively lower.
Drilling down the data further (and by crossreferencing to the relevant parts of the EU Guidelines to
GMP3), with Annex 1 deficiencies the clauses that were
cited most frequently are as follows.

Regarding Chapter 1 of the EU Guidelines to GMP,
the following were the top two (by some margin).
● C1.4(viii) – “A state of control is established and

maintained by developing and using effective
monitoring and control systems for process
performance and product quality.”
● C1.4(xiv) – “An appropriate level of root cause

analysis should be applied during the investigation
of deviations, suspected product defects and other
problems. This can be determined using Quality
Risk Management principles.”

● A1.18 – “Environmental monitoring techniques”.
● A1.20 – “Investigating environmental monitoring

excursions”.
Hence, the two most common Annex 1 deficiencies
leading
to
critical
observations
relate
to
microbiological practices.

VOL.18 NO.3 NOVEMBER 2019
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The two most common areas relate to process
monitoring
and
with
conducting
adequate
investigations into deviations, especially relating to root
cause analysis. With this latter point, there is a
connection to one of the Annex 1 ‘top two’ –
investigating microbiological excursions.

GMP REVIEW
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For the major findings, the breakdown in relation to
the applicable part of the EU Guidelines to GMP is
shown in Figure 7. The chart indicates, consistent with
the above findings, that Chapter 1 accounts for the
greatest number of reported deficiencies. Following this
comes Annexes 1 and 15, and Chapter 5.
The two most commonly cited clauses of Chapter 1
are as follows.

● A1.18 – “Environmental monitoring techniques”.
● A1.64 – “Precautions to minimize contamination

should be taken during all processing stages
including the stages before sterilisation.”
The reference to the way that environmental
monitoring is conducted matches the critical
observation. The second most common Annex 1 finding
is in relation to contamination control. This will become
an even bigger focal point when the revised Annex 1 is
finally issued4. In relation to the critical observations,
A1.20 – “Investigating environmental monitoring
excursions” comes out relatively high.
The top two clauses of Annex 15 are as follows.

● 1.12 – “Quality risk management is a systematic

process for the assessment, control,
communication and review of risks to the quality
of the medicinal product. It can be applied both
proactively and retrospectively.”
● 1.4(viii) – “A state of control is established and

● A15.10.5 – “For all cleaning processes an

maintained by developing and using effective
monitoring and control systems for process
performance and product quality.”

assessment should be performed to determine the
variable factors which influence cleaning
effectiveness and performance…”
● A15.10.15 – “Where manual cleaning of

Of these, 1.4(viii) occurs frequently as a critical
observation. The other clause relates to quality risk
management and this is a regulatory hot-topic. Close
behind these two clauses is 1.4(xiii) which covers change
controls.

equipment is performed, it is especially important
that the effectiveness of the manual process
should be confirmed at a justified frequency…”
Both relate to cleaning, the first to the validation of
cleaning and the second to the consistency and controls
around manual cleaning.
Finally, the following three
clauses of Chapter 5 were top.

The top two most commonly cited parts of Annex 1
are as follows.

5%
5% 3%

0%

continued

11%

2%

● C5.20 – “A Quality Risk

0%

10%

3%
0%

11%

0%

7%

0%

0%
7%

0%

● C5.19 – “Cross-contamination

should be prevented by
attention to design of the
premises and equipment…”

0%

3%

Management process, which
includes a potency and
toxicological evaluation, should
be used to assess and control the
cross-contamination risks
presented by the products
manufactured…”

33%

● C5.18 – “Contamination of a

Annex 1

Annex 11

Annex 3

Annex 15

Annex 16

Annex 19

Annex 2

Annex 3

Annex 6

Annex 8

Annex 9

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Figure 7. Breakdown of EU GMP major deficiencies according to EU Guidelines to
GMP
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starting material or of a product
by another material or product
should be prevented…”
Considering these, it is
interesting to note that quality
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risk management again features, linking back to
Chapter 1. With the other two, both relate to
contamination control, which again links back to one of
the main Chapter 1 observations and one of the central
updates that will feature in the revised Annex 1.

Summary
The raw data supplied by the MHRA1 is considerable and
countless hours can be spent analysing the trends in
ways of greater value to different manufacturers in
different locales with different concerns. The aim of this
article was to draw out some key themes from the data.
Tying the information together, the key trends are
deficiencies in the following.

sterile products manufacturers increasing or decreasing?
This type of question cannot be answered based on
these figures alone. Nevertheless, the data does give
some pointers as to the types of areas that GMP
inspectors are either looking more closely into (or at
least finding sufficient evidence of non-conformity).
Hopefully, the MHRA will produce future data so that
longer-term trends can be ascertained. In the meantime,
pharmaceutical manufacturers should be assessing their
pharmaceutical quality system against the key issues
highlighted in this article.
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● Quality risk management.
● Contamination control strategy, both microbial

and cleaning validation.
● Environmental monitoring.
● Overall attention to the quality system, especially

in relation to change controls and deviations.
● Appropriate and thorough investigations.

The data also suggests that bigger issues are faced by
sterile products manufacturers compared with
producers of non-sterile products.
While these data are interesting, it must be noted
that the data represents only a snapshot in time (given
that this is the first time that the MHRA has provided
raw data in this format). This limits the assessment of
trends and significant shifts – are citations relating to

VOL.18 NO.3 NOVEMBER 2019

14

continued

GMP REVIEW

Regulatory Update

by Malcolm Holmes

Introduction
Developments in the “regulation” of the pharmaceutical
industry since our last review include the following.

Europe
Brexit
The European Medicines Agency (EMA) has updated its
guidance on the UK’s withdrawal from the EU and also
its Brexit guidance to companies.
EMA activities, other than the highest priority
activities, that will continue in 2019
The EMA has published a 7-page document updating
which activities will be included in its work programme
through to the end of calendar 2019.
Variations to marketing authorisations
The EMA has updated guidance for marketing
authorisation holders on the regulatory requirements
and procedures for the different types of variations for
both human and veterinary products.
European Union (EU)–USA mutual recognition
agreement (MRA) fully operational
The EU and USA have now fully implemented the MRA
for inspections of manufacturing sites for certain
human medicines in their respective territories. This
agreement, which means authorities on both sides of
the Atlantic will now be able to rely on each other’s
inspection results. This will support making best use of
inspection capacity.
Each year, EU national authorities and the USA Food
and Drug Administration (FDA) inspect many
production sites in the EU, the USA and elsewhere in
the world, to ensure that these sites operate in
compliance with good manufacturing practice (GMP).
Under the MRA, EU and USA regulators will now rely on
each other’s inspections for human medicines in their
own territories and hence avoid duplicative work. As a
result of the MRA, both the EU and the USA will be able
to free up resources to inspect facilities in other
countries.
The MRA is underpinned by robust evidence on both
sides of the Atlantic that the EU and the USA have
comparable procedures to carry out GMP inspections for
human medicines. Since May 2014, teams from the
European Commission, EU national competent
authorities, the EMA and the FDA have been auditing
and assessing the respective supervisory systems. This

GMP REVIEW
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process has now concluded for GMP inspectorates
covering human medicines.
From now on, a batch testing waiver will also start to
apply. This means that the qualified persons (QPs) in EU
pharmaceutical companies will no longer have to carry
out quality controls for products manufactured in and
imported from the USA when these controls have
already been carried out in the USA.
The MRA implementation work will continue with a
view to expanding the operational scope to veterinary
medicines, human vaccines and plasma-derived
medicinal products.
[Hurray – it’s been a long time in the making with a
broad MRA including a pharmaceutical annex first
signed in 1998. Hopefully, the Joint Committee which
will oversee progress on the MRA will be able to ensure
smooth progress and widen this specific very important
MRA in a relatively short timeframe. Hopefully, steps
will also be taken such that when the UK leaves the EU,
a mechanism will be found to allow similar trade
arrangements to be made possible between the three
territories – EU27/UK/USA. In the meantime, perhaps
batch testing resources no longer required for import
testing of products from the USA into the EU could be
re-deployed in the EU and UK, if necessary, for imports
impacted by Brexit – MH.]

Questions and Answers on the Exemption from
Batch Controls Carried Out on ATMPs [advanced
therapy medicinal products] Imported into the
European Union from a Third Country
This questions and answers (Q&As) document covers
four scenarios.
1. What are the obligations of the qualified person
(QP) regarding testing of batches for ATMPs
imported into EU?
2. In which cases can the exemption from EU batch
retesting for imported ATMPs be granted?
3. Which data should be submitted in the marketing
authorisation application to the EMA in order to
justify the exemption from batch re-testing in the EU
of imported ATMPs?
4. What are the obligations of the Qualified Person for
the batch release of imported batches exempted
from re-testing in the EU?

Call for all sponsors to publish clinical trial
results in EU database
The European Commission, the EMA and the Heads of
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Events
November
5–7 November 2019 – Frankfurt, Germany
BioProduction – CPhI Worldwide
https://lifesciences.knect365.com/bioproduction/?utm_source=g
oogle&utm_medium=cpc&utm_campaign=tagdigital&gclid=EAIa
IQobChMIl5rSmri54wIViUPTCh2qnwrGEAAYASAAEgIEMfD_BwE
6–8 November 2019 – Washington, DC, USA
20th Annual Pharmaceutical and Medical Device Compliance
Congress
https://www.pharmacongress.com/
12–14 November 2019 – Barcelona, Spain
World Orphan Drug Congress Europe 2019
https://www.terrapinn.com/conference/world-orphan-drugcongress/index.stm
13–14 November 2019 – London, UK
6th Annual Global Compliance Congress for Life Sciences
http://www.cbinet.com/conference/pc19284
13–14 November 2019 – Philadelphia, PA, USA
Risk-Based Trial Management and Monitoring
http://www.cbinet.com/conference/pc19222
17 November 2019 – London, UK
Royal Pharmaceutical Society’s Annual Conference
https://events.rpharms.com/website/393/home/
18 November 2019 – London, UK
Introduction to Pharmacovigilance: Drug Safety and Risk
Management
https://events.rpharms.com/website/672/
18 November 2019 – London, UK
Thinking About a Career in Drug Safety?
https://events.rpharms.com/website/676/
19–21 November 2019 – Barcelona, Spain
Clinical Supply Chain Europe
http://www.cbinet.com/conference/pc19588
20–21 November 2019 – Manchester, UK
2019 ISPE Europe Pharma 4.0 Conference
https://ispe.org
23–24 November 2019 – London, UK
2nd Annual Biosimilars Europe Congress
http://www.biosimilarseurope.com/
25–27 November 2019 – London, UK
Tabletting Technology for the Pharmaceutical Industry
https://events.rpharms.com/website/478/
27–28 November 2019 – Singapore
Biologics and Biosimilars Congress: Asia
http://www.global-engage.com/event/biologics-biosimilarscongress-asia/

December
4–5 December 2019 – Basel, Switzerland
BioData World Congress 2019
https://www.terrapinn.com/conference/biodata/index.stm
5–6 December 2019 – North Bethesda, MD, USA
2019 ISPE Regulatory Conference
https://ispe.org
12–13 December 2019 – Washington, DC, USA
2019 PDA Optimizing Quality Risk Management Conference
https://www.pda.org/global-event-calendar/eventdetail/2019-pda-optimizing-quality-risk-management-conference

January 2020
20–21 January 2020 – London, UK
Pharmaceutical Microbiology UK 2020
https://www.smionline.co.uk/pharmaceuticals/uk/pharmaceutical-microbiology

22–23 January 2020 – Washington, DC, USA
15th Annual Biosimilars Summit
http://www.cbinet.com/conference/pc20014
27–30 January 2019 – London, UK
19th Annual Cool Chain Temperature Controlled Logistics
https://www.pharmalogisticsiq.com/eventstemperaturecontrolledlogistics
29–30 January 2020 – London, UK
Festival of Genomics
https://www.festivalofgenomics.com/

February 2020
12–13 February 2020 – Auckland, New Zealand
2nd International Conference on Biosimilars &
Pharmaceuticals
https://biosimilars.pharmaceuticalconferences.com/
18–20 February 2020 – Manchester, UK
15th Annual Biomarkers Congress
http://www.rsc.org/events/detail/41408/15th-annualbiomarkers-congress
18–20 February 2020 – Berlin, Germany
Disposable Solutions for Biomanufacturing Global
https://www.pharma-iq.com/eventsdisposablebiomanufacturing
24–25 February 2019 – Dubai, UAE
20th World Congress on Pharmaceutical Sciences and
Innovations in Pharma Industry
https://pharmaconference.pharmaceuticalconferences.com/
24–25 February 2020 – Berlin, Germany
18th International Conference on Pharmaceutical
Microbiology and Biotechnology
https://pharmaceuticalmicrobiology.microbiologyconferences
.com/

March 2020
2–4 March 2020 – San Diego, CA, USA
Biosimilar World Congress USA 2020
https://www.terrapinn.com/conference/festival-of-biologicsusa/Biosimilar-Congress.stm
18–19 March 2020 – Amsterdam, Netherlands
10th International Conference on Clinical Research & Clinical
Trials
https://clinicaltrials.pharmaceuticalconferences.com/
18–19 March 2020 – Amsterdam, The Netherlands
World Pharma Pricing Market Access & Evidence Congress
https://www.terrapinn.com/conference/pharmapricing/index.stm
23–24 March 2020 – Tokyo, Japan
ICMDDD 2020: International Conference on Medical Device
Design and Development
https://waset.org/medical-device-design-and-developmentconference-in-march-2020-in-tokyo
25–27 March 2020 – Gothenburg, Sweden
25th Congress of the EAHP
https://www.eahp.eu/congresses/25th-congress-eahphospital-pharmacy-50-future-patient-care
26–27 March 2020 – Amsterdam, The Netherlands
18th Biosimilars Medicines Conference
https://www.medicinesforeurope.com/events/bios20/
30 March–1 April 2020 – Raleigh, NC, USA
2020 PDA Annual Meeting
https://www.pda.org/global-event-calendar/eventdetail/2020-pda-annual-meeting

