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Part 3: Industry Matters
3.1

Innovative Aseptic Process Intervention - Risk Assessment and Evaluation
A Critical Thinking Approach to Improving Sterile Product Manufacturing
Hal Baseman, Chief Operating Officer, ValSource LLC

In this paper the author, Hal Baseman, presents, through case studies, some innovative approaches to risk
management of aseptic processing, using risk intervention in particular.
In his opinion, the purpose of Quality Risk Management (QRM) is to enable process improvement. The object
is not just to identify risk, but to mitigate the risk by improving the process. In his vast experience of over
40 years in this industry he believes we do not carry out critical thinking like other industries do in order
to improve their processes. As presented by Baseman, this is an interesting time for QRM, as it is getting
the attention of the regulators. This is further reflected in the papers and Q&A in this monograph. This
dynamic presents a great opportunity for industry to improve processes because, if regulators are expecting
us to use QRM and risk-based thinking, we should be able to use risk-based thinking to justify approaches
to process improvement. Indeed, the opportunity is here for industry to replace outdated and ineffective
traditional methods regarding process and contamination control, with much needed, more effective and
innovative approaches. If companies are being asked to use QRM principles to justify decisions related to
given approaches, then competent authorities should accept alternate approaches that are based on sound
risk-based decision-making.

Aseptic process improvement
Baseman notes that aseptic processing is a particular challenging area for QRM, as the process tends to be
complex and variable. While thankfully we only have rare failure events, this means it is not easy to discover
correlations between what we can observe and the desired effect. It is hard to identify measurable criteria
that can lead to objective risk assessment.
Focusing on people in aseptic processes is a challenge, as even with the best of intentions, people are going
to be highly variable in their performance. In addition, there can be conflicting work objectives for operators.
For example, one objective is to get the product out, while the other objective is to follow the rules and
procedures. But in which of these objectives is the success most easily measured? This emphasises the
importance of the need to establish a sense of awareness as to why these procedures are important, and the
impact of not following them. To illustrate these points, Baseman present four case studies below.
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CASE STUDY 1: Development of PDA TR 44 QRM for Aseptic Processes
This case study is drawn from PDA Technical Report 44 (1), which was the first technical report that PDA
produced on QRM for Aseptic Processing, written in 2008, right on the heels of ICH Q9 (2). Not a lot had
been written on QRM, so a diverse Taskforce of about 15-16 members, made up of a group of industry and
regulatory participants, was convened to develop it.

Model Proposed by the Taskforce
The initial model the Taskforce developed was a Failure Mode and Effects Analysis (FMEA) style risk assessment
type, shown in Table 1 below.

Table 1: FMEA model

The model uses a 1-10 scale to measure severity, occurrence, and detection, where:

Severity (SEV):
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•

Very low to no impact, 1

•

Unimportant failure, 2-3

•

Failure of medium importance may cause customer troubles, 4-6

•

Critical failure, will dissatisfy customer, 7-8

•

Extremely critical failure, 9-10.
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It should be noted that for aseptic processing, the team concluded that severity would always be high, based
on the hazard being the loss of sterility or loss of sterility assurance, resulting in potential infection.

Occurrence (OCC):
•

Very low probability, 1

•

Failure might happen, but very seldom, 2-3

•

Failure happens from time to time, 4-6

•

Failure happens frequently, 7-8

•

High probability that failure happens, 9-10

Detection (DET):
•

Failure detection is ensured 1

•

High probability of failure detection 2-3

•

Failure detection not sure 4-6

•

Low probability of failure detection 7-8

•

Failure detection is highly improbable 9-10

This is a typical approach used in FMEA tools. However, for aseptic processing the Taskforce felt Severity (if
there is a failure) is always high, so they suggested it be constantly assigned a high value of 9-10.
In addition, the Risk Priority Ranking (RPR) is obtained by multiplying the severity, occurrence and detection.
(RPR = SEV x OCC x DET). Then, based on the number obtained, you assign a category to the risk based on the
values in Table 2 below:

Table 2
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The risk associated with each category is articulated in Table 3 below:

Table 3

Execution of Risk Assessments by the Taskforce
The Taskforce was then subdivided into small teams, which were assigned the task of carrying out several
Risk Assessments for different types of scenarios relating to aseptic processing. Some scenarios were
hypothetical, while some were from volunteer facilities. Each team gave feedback of their experiences on a
weekly basis, identifying what worked and what didn’t work, and where modifications were needed. What
started to become apparent was that: this was not working at all! The FMEA-like model developed was not
very effective: in fact, it was failing. Here is an illustration of why that was occurring.
Imagine we are reviewing a Risk Assessment which identified a Category II or Critical level of
risk. It is unlikely that one would accept that.
However, if we came to you and said that we did the Risk Assessment and came up with a
Category III or Marginal level of risk, you might be able to rationalise it and accept that.
The problem is that the model has a transition point where the risk may/may not be accepted.
In this case, a value of 500 is acceptable and 501 is not. What was occurring with the teams out
in the field testing the model was that they spent almost all their time on the Risk Assessment
arguing for each section (OCC) and (DET) over whether the number was 4, 5, or 6. If you were
a risk-adverse person by nature you are arguing to 6, while if you are a risk-tolerant person by
nature you are arguing to 4. Does it really matter what the number is? That doesn’t change
the risk: it just leads to highly subjective results. Whoever is the loudest carries the day!
So, we tried other scales. We changed the scale from 1-5, then 1-7, all even numbers, all odd
number, 1-3. But that didn’t fix the problem. We realised that it wasn’t the numbers that were
the problem, it was using numbers!
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It was then that we moved away from using numbers, and started using colours. The next case study
demonstrates this approach.

CASE STUDY 2:

Remove the numbers and change the focus

In this Case Study we worked to develop prescriptive terms which are described in detail in TR 44(1), but can
be summarised as follows:

Occurrence
•

If a failure almost always occurs it is Red

•

If a failure almost never occurs it is Green

•

Everything else is Yellow

Detection
•

If detection is close to zero it is Red

•

If detection is almost certain it is Green

•

Ever thing else is Yellow.

This is visualised in Table 4 below.

Table 4

Again, for this case, Severity is always High. So, using a severity of 5, the options are summarised in Table 5
overleaf.
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Table 5

This was further expanded to develop the module shown in Table 6 which is more of a thinking model which
does not itself make the decision, but instead provides information which guides the decision.

Table 6

In this model there are shades of green, yellow and red. The overlap areas, with the shading merging, is the
area where the assessment team had a discussion, evaluated different scenarios, and really talked about the
risk, chances of occurrence, and possibility of detection.
This tool is a ‘thinking person’s model’ which enables the gathering of collective experiences to enable the
decision. This is in contrast to the other modules shown where the tool makes the decision.
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CASE STUDY 3:

Simple example: Lyophilized Vial Capping

This is a simple case study to demonstrates how this works, and it focuses on a Lyophilized Vial, the
manufacturing process of which is summarised in the process-flow diagram shown in Figure 1 below. The
specific manufacturing step, which is the focus of this risk assessment, is shown in yellow in the diagram, and
centers around putting the cap on the vial.

Figure 1

The example shows an FMEA type assessment, shown in Table 7 below, at the step where the Vials are
removed from the Lyophilizer, transferred to trays, which are then loaded into the capper.

Table 7
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The first step identified Lack of sterility assurance as an unwanted event (i.e. a failure) and this is always given
a high severity rating, so red.
The next step looks at possible causes of the failure, and it was agreed that this could happen if the stoppers
were dislodged or missing. What is the probability of this happening (or the likelyhood of its occurrence)?
•

If it almost always occurs it is Red

•

If it almost never occurs it is Green

•

Everything else is Yellow.

In this example it was believed that neither of the first 2 options are appropriate. So, it was deemed to be
yellow as shown in the occurrence box in Table 7.
Moving across the FMEA assessment, the current controls to prevent the failure, and the likelihood of
detection, were assessed. In this example, likelihood of detection, based on current visual check controls,
was considered to be ‘not likely’: thus a rating of red was considered appropriate.
Actions to increase the possibility of detection were evaluated such as:
•

Add 100% mechanical stopper detection at capper in-feed. This would increase the likelihood of
detection and therefore reduce the risk. In this case, the detection rating moved to green, but the
occurrence is not changed, and the severity is still high.

•

Redesign handling system to eliminate cause. This modification would decrease the likelihood of the
cause from occurring and therefore reduce the risk. In this case, the occurrence would reduce, thus
the rating is now green, but the opportunity for detection is still low, thus it remains red.

However, if the two recommend actions are employed, both the detection and the occurrence become green,
thus the overall risk (RPR) can become acceptable. This improves the process, and that is the objective!
The next case study looks at the next phase of how QRM can drive process improvement.

CASE STUDY 4:

Applying a quantitative model for risk-based intervention control

This is a case study, which uses risk as a basis for evaluation of aseptic processing interventions, which
introduces an Intervention Risk Assessment Model (IREM) which is published by DHI Publishing in a book
chapter in 2013 (3). This example shows how a company could find measurable objective data on which to
base the risk assessment.
The initial aseptic process simulation procedure stated that every intervention they carry out on-line, or on
a set of lines, needs to be included in their media fill. (While the author does not necessarily agree with that
approach, that was the procedure in place in the company at the time). Over the course of many years of
manufacturing, they accumulated 50-60 interventions. As they had to put every one of those interventions

36

A Monograph from TU Dublin Academic Press 2019

An Audience with Pharmaceutical Regulators, Academia and Industry
into every media fill, their media fills became intervention festers!
They decided they had to do something to fix this. What they did was attempt to rank the interventions in
some way based on risk, and use this ranking to make a decision on whether to include them in the media
fill, or not.
Initially they set up a team to devise an objective way to measure and rank the interventions. They came
up with a 273-page SOP to do this! While the method had a lot of calculations - all of these were based on
subjective opinion - it became apparent it was useless. They recognised they needed a different approach, so
they set about developing a new model with specific criteria.

Model Criteria
The new model had to have the following 4 attributes:
1. Objective
2. Simple
3. Reproducible/robust
4. Logical.
The way they measured objectivity was in my opinion very interesting. It was that:
‘No matter who used the model (i.e. anyone involved in aseptic operations) they would get the
exact same results as anyone else using the model.’

It had to be simple, as they wanted everybody to be able to use the model. They didn’t want the model to be
only usable by a select group of experts.
It had to be robust enough that it was applicable to all possible interventions.
Finally, it needed to be logical, as it would have to be presented to auditors and regulators, and its use
defended.

Establishing the Model
The initial step in establishing the model was the creation of a diverse team with representatives from quality,
manufacturing, validation, engineering, line mechanics, line operators, cleaning personnel, microbiologists,
etc. The first task of the team was to ponder:
‘If we can’t measure the risk of the intervention, what can we measure?’ Are there pieces, or
something about the intervention, which we could measure?’
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In order to do this, the team employed what they called a KEY WORD approach, which led to a series of
factors or criteria such as wording and numbers, which rang true to the team. These factors may not be
universal, they may not be true for another plant, or for another operation process, or to another group. But
to this team, who had to live with it and implement it: it made sense.
The team set the criteria and then avoided changing them. All the criteria or factors had to be measurable
with the data readily available. In the model, the risk is determined by assessing a combination of all the
factors, and as is typical with all models: a high risk is not acceptable.

The model process
Step 1:

Brain storming session with informed Stakeholders

Determine Risk Factors: What factors contribute to risk of sterility failure as a result of an intervention?
The initial factors identified during the brainstorming session were quite numerous, and included such factors
as:
•

Closeness to the exposed product or product contact surfaces

•

Difficulty in performing the intervention

•

Frequency of the intervention

•

Time it takes to perform the intervention

•

Condition or exposure of the product or product contact surface during the intervention

•

Control measures in place to prevent contamination

•

Redundant control measures or subsequent processing which could reduce the effect of
contamination

•

Operator training required to perform the intervention

•

Process failures or non-conformities linked to process failures.

As the factors identified have to be measurable and the data must be available, it must be simple. So, only a
small number of factors should be evaluated.

Step 2:

Consolidate the list into measurable risk elements

The 3 factors the team proposed were:
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•

Duration

•

Complexity

•

Proximity
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Step 3:

Set the metrics (as shown in Tables 8, 9 and 10 below)
Duration
Risk Rating

Duration of intervention

High

Greater than 10 minutes

Medium

Greater than 1 minute, but
Less than 10 minutes

Low

Less than 1 minute

Table 8

Complexity
Complexity

Number of Steps required to
perform the intervention

High

Greater than 5

Medium

2 to 5 steps

Low

1 step

Table 9

Proximity
Risk

Proximity to exposed product
contact surfaces*
(Grade A area)

High

Operator breaks first air during intervention
with “body” and/or gloved hands

Medium

Operator breaks first air with sterilized tool or
instrument (e.g. forceps)

Low

Intervention performed outside critical area

Table 10

*It should be noted that later versions of the model changed the proximity criteria
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The team then evaluated all the 50 or 60 interventions with respect to the above criteria to set up metrics.
For Duration they determined that 80% of the interventions had a duriation of between 1-10 minutes. By the
metrics above, that is a yellow risk factor. Anything above that will be red, so is of more concern. Anything
less will not be of concern.
For Complexity they determined that 80% of the interventions had 2-5 steps, so were a yellow risk factor. The
10% above were of more concern, and the 10% below that were not of as much concern.
Determining Proximity proved to be more challenging. The criteria they agreed upon were:
•

The mid-level occurs when the intervention involved getting in the critical zone of breaking first air,
with a sterilised entity (such as sterilised forceps, or an uncompromised, sterile glove)

•

The high level occurs when the intervention involved breaking first air with an entity which was no
longer in a sterile state (such as your sleeve, gown, or sanitised glove)

•

The low level occurs, if first air is not broken at all.

Step 4:

Run the Model

The fourth step the team carried out to run the model was to evaluate both complexity and duration using
the risk assessment tool shown in Table 11 below.

Complexity

Duration
Low

Medium

High

High

Risk Class 2

Risk Class 1

Risk Class 1

Medium

Risk Class 3

Risk Class 2

Risk Class 1

Low

Risk Class 3

Risk Class 3

Risk Class 2

Table 11

From this evaluation, a Risk Class is determined, with Risk Class 1 (Red), Risk Class 2 (Yellow ) and Risk Class
3 (Green).
These Risk Classes (which are artificial designations) are then considered in tandem with Proximity using the
Risk Assessment tool shown in Table 12 opposite, which gives us relative risk.
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Risk Class
(Com & Dur)

Proximity
Low

Medium

High

Class 1

Med Risk
Priority - 2

High Risk
Priority - 1

High Risk
Priority - 1

Class 2

Low Risk
Priority - 3

Med Risk
Priority - 2

High Risk
Priority - 1

Class 3

Low Risk
Priority - 3

Low Risk
Priority - 3

Med Risk
Priority - 2

Table 12

It is from this that the overall risk of the intervention is determined. It can be High priority 1, Medium priority
2, or Low priority 3.
To illustrate how the model operates, it is useful at this stage to look at examples of the model in operation
when assessing intervention risks.

Intervention Example 1:

Removing vial from conveyer

Removing a vial which has fallen or is jammed in the conveyor is a common intervention in the vial capping
step being Risk Assessed, and is shown in Image 1 below. It is a one-step operation of less than one minute’s
duration. It is carried out using a sterilised forceps which is inserted into the first air zone.

Image 1

Applying the risk model to evaluate complexity and duration, the Risk Class is determined to be Risk Class 3,
which is low risk.
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Complexity

Duration
Low

Medium

High

High

Risk Class 2

Risk Class 1

Risk Class 1

Medium

Risk Class 3

Risk Class 2

Risk Class 1

Low

Risk Class 3

Risk Class 3

Risk Class 2

Table 13

Using Risk Class 3 in tandem with the criteria of Proximity, as shown in Table 13 above, the overall risk is
low, and given a risk priority of 3, as shown in Table 14 below.

Risk Class
(Com & Dur)

Proximity
Low

Medium

High

Class 1

Med Risk
Priority - 2

High Risk
Priority - 1

High Risk
Priority - 1

Class 2

Low Risk
Priority - 3

Med Risk
Priority - 2

High Risk
Priority - 1

Class 3

Low Risk
Priority - 3

Low Risk
Priority - 3

Med Risk
Priority - 2

Table 14

Intervention Example 2:

Removing a vial from stopper star wheel

In this case the vial to be removed is in the stopper star wheel. Again, it is a one-step operation of less than
one minute’s duration. But this time the proximity has changed as the vial is deeper in the machine. In order
to remove the vial, the arm has to enter critical space, as the gloved hand crosses track as forceps are used,
thus entering first air.

42

A Monograph from TU Dublin Academic Press 2019

An Audience with Pharmaceutical Regulators, Academia and Industry

Image 2

Applying the risk model to evaluate complexity and duration, the Risk Class is determined to be Risk Class 3,
which is low risk Table 15.

Complexity

Duration
Low

Medium

High

High

Risk Class 2

Risk Class 1

Risk Class 1

Medium

Risk Class 3

Risk Class 2

Risk Class 1

Low

Risk Class 3

Risk Class 3

Risk Class 2

Table 15

Using Risk Class 3 in tandem with the criteria of Proximity which is now medium as the gloved hand breaks,
as shown in Table 16 below, the overall risk Medium, and given a Risk Priority of 2.

Risk Class
(Com & Dur)

Proximity
Low

Medium

High

Class 1

Med Risk
Priority - 2

High Risk
Priority - 1

High Risk
Priority - 1

Class 2

Low Risk
Priority - 3

Med Risk
Priority - 2

High Risk
Priority - 1

Class 3

Low Risk
Priority - 3

Low Risk
Priority - 3

Med Risk
Priority - 2

Table 16
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Step 5: Summarise, sort and evaluate relative risk of all interventions evaluated
The final step is to summarise, sort and evaluate the risk of all the interventions reviewd using the model. For
illustrative purposes, we looked at 2 interventions, both assessing a Fallen Vial Intervention. These two would
be summarised in a chart as in Table 17 below.

Table 17

Comparing the two examples, which have similar interventions, you find that a higher level of risk is attributed
to one. Prior to using the model, the risk would have been determined to be the same as it was figured it was
the same operation, the same skill set, and thus the same risk.
What is interesting about this is: The operators carry out this Risk Assessment themselves as it is the operators
who are determining the risk of their actions, (their interventions). They understand why one intervention
has a higher risk than another. So, they are much more likely to comply with mitigating actions or procedures
required (such as disinfecting the star wheel, removing bottles etc.) when nobody is watching.
To finish, we will look at 2 final examples which are slightly more complex and which focus on filler set-up.
One is for a manually assembled process and the other for pre-assembled process, which is then Sterilised in
Place (SIP).

Intervention Example 3:

Manual set up of filler parts

In this intervention, to set up the filler, 8 fill needles are manually placed in a rack and hoses are attached
to the pump as shown in Image 3 opposite. The procedure takes over 10 minutes and involves over 5 steps.
However, a non-sterile item does not disrupt the first air.
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Image 3

Applying the risk model to evaluate complexity and duration, both are high as the task takes over 10 minutes
and involved over 5 steps. Thus, the Risk Class is determined to be Risk Class 1, which is high risk, as shown
in Table 18.

Complexity

Duration
Low

Medium

High

High

Risk Class 2

Risk Class 1

Risk Class 1

Medium

Risk Class 3

Risk Class 2

Risk Class 1

Low

Risk Class 3

Risk Class 3

Risk Class 2

Table 18

Using Risk Class 1 in tandem with the criteria of Proximity which is now medium as the first air is not disturbed
by a non-sterile item and as shown in Table 19 below, the overall risk is High, and given a risk priority of 1.

Risk Class
(Com & Dur)

Proximity
Low

Medium

High

Class 1

Med Risk
Priority - 2

High Risk
Priority - 1

High Risk
Priority - 1

Class 2

Low Risk
Priority - 3

Med Risk
Priority - 2

High Risk
Priority - 1

Class 3

Low Risk
Priority - 3

Low Risk
Priority - 3

Med Risk
Priority - 2

Table 19
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However, we cannot accept a high risk, as that is the rule the company has set. So, the company explored
using technology. In this case they introduced a Sterilisation in Place system (SIP). All the parts for filling are
assembled and then the final assembled component is sterilised.

Intervention Example 4:

Sterilisation in Place (SIP) setup

In this intervention, the fill needles are assembled in advance and sterilised off -line. The only critical
intervention is the removal of covers after sterilisation. This task takes less than one minute. There are less
than five steps, and a non-sterile item does not break first air.
Applying the risk model to this example, for complexity and duration, the Risk Class is determined to be Class
3, as shown in Table 20.

Complexity

Duration
Low

Medium

High

High

Risk Class 2

Risk Class 1

Risk Class 1

Medium

Risk Class 3

Risk Class 2

Risk Class 1

Low

Risk Class 3

Risk Class 3

Risk Class 2

Table 20

Using Risk Class 1 in tandem with the criteria of Proximity which is now medium as the first air is not disturbed
by a non-sterile item. As shown in Table 21 below, the overall risk is low, and given a Risk Priority of 3.

Risk Class
(Com & Dur)

Proximity
Low

Medium

High

Class 1

Med Risk
Priority - 2

High Risk
Priority - 1

High Risk
Priority - 1

Class 2

Low Risk
Priority - 3

Med Risk
Priority - 2

High Risk
Priority - 1

Class 3

Low Risk
Priority - 3

Low Risk
Priority - 3

Med Risk
Priority - 2

Table 21
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Step 6: Summarise, sort and evaluation relative risk of all interventions evaluated
As discussed previously, the final step is to summarise, sort and evaluate the risk of all the interventions
evaluated using the model. For illustrative purposes, we looked at the 2 interventions, both assessing a Filler
Set Up interventions. These two would be summarised in a chart as follows in Table 22:

Table 22

The above example demonstrates how employing technology to move a task from high risk to a low risk
can result in process improvement. This gives the company evidence of how investing in the technology
will reduce the risk. Indeed, by demonstrating the manual process to be a high-risk task, which the
company determines to be unacceptable, they are obliged to reduce the risk and improve the process.

Concluding points
•

The Risk Model does not have to be complex

•

It should allow for objective evaluation of the Process with a view to making improvements rather
than just identify risk

•

Risk assessment provides information to make decisions, not make the decision

•

The Criteria by which you judge the risk does not have to be perfect, but does have to be meaningful

•

Understanding why is more effective than knowing how

•

Set criteria before assessment, and no matter what, just listen to the results.
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3.2

Drug/Device Combinations: Challenges faced when manufacturing
combination products in a traditional secondary packaging facility
Martine Nolan, Head of Quality, Kiadis Pharma

For most of us seasoned pharmaceutical processionals we are very familiar with the manufacturing operations
of API/bulk product manufacturing, or an aseptic manufacturing, under the well-known cGMP regulations.
However, many of us will not be as familiar with working within the paradigm of medical device manufacturing.
This can cause significant challenges for the traditional manufacturer, especially when manufacturing for
multiple markets where the device regulations are not always aligned with medicinal product regulations.
Firstly, let me start by defining what medical devices and medical products are and the regulations that apply
to them.
The US Section 201(h) of the Food, Drug and Cosmetic Act defines a medical device as:
“any healthcare product that does not achieve its principal intended purposes by chemical
action or by being metabolised”.

Medical devices can be as simple as a tongue depressor or a thermometer or as complex as robotic surgical
devices.
Regulations implementing FD&C Act – Title 21 Code of Federal Regulations (21CFR) Parts 800 – 1299
A Medicinal Product is addressed in Section 201(g) of the FD&C Act (21 USC 321(g)). The FDA regulations
define the term drug, in part, by reference to its intended use, as
“articles intended for use in the diagnosis, cure, mitigation, treatment, or prevention of
disease”

and
“articles (other than food) intended to affect the structure or any function of the body of man
or other animals.”

In the EU the regulations are somewhat similar: a medical device is defined as any instrument, apparatus,
appliance, material, software, or other article […], alone or in combination, intended by the manufacturer to
be used in humans for the purpose of:
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•

diagnosis, prevention, monitoring, treatment or alleviation of disease,

•

diagnosis, monitoring, treatment, alleviation of or compensation for an injury/handicap

•

investigation, replacement, modification of the anatomy; control of conception

•

and which does not achieve its principal intended action in or on the human body by
pharmacological, immunological or metabolic means, but which may be assisted in its function by
such means.

*Council Directive 90/385/EEC and 93/42/EEC
Whereas a medicinal product is defined as a substance or combination of substances:
•

having properties for treating or preventing disease in human beings,

•

may be used in or administered to human beings with view to restore, correct, modify physiological
function

•

by exerting a pharmacological, immunological or metabolic action, or to making a medical diagnosis.

or

or

*Directive 2001/83/EC

The FDA and EU regulations/ guidance diverge however when it comes to combination products as illustrated
in the two figures below.

Figure 1 — FDA: “Combination products are defined as therapeutic and
diagnostic products that combine drugs, devices, and/or biological products.”
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Figure 2 — EU: Combination products are not defined, but are mentioned in the

scope of the medical device regulation

In the EU, there is no legal definition for a combination product where a medicinal product and a medical
device are presented together either as an integral combination or presented separately for use together. The
terminology in the context to this concept paper is restricted to medicinal products as defined by Directive
2001/83/EC.
For standard primary/secondary packaging operations the general approach is to follow the ICH Q10
Pharmaceutical Quality System. Introducing combination products however, requires several additional
focus areas for the traditional manufacturer, especially those involved in fill-finish operations who many
not previously have been performing secondary packaging activities. There is now a need to demonstrate
compliance with both drug cGMPs and device Quality System regulations. This can best be achieved following
a stream-lined approach where-by compliance with ONE complete set of cGMPs (drug or device) and the
provisions specified in 21 CFR 4 from the other is demonstrated. This means supplementing the ICH Q10
based PQS with the following individual 21 CFR part 820 requirements:
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•

820.20 — Management controls

•

820.30 — Design controls

•

820.50 — Purchasing controls

•

820.10 — CAPA

•

820.170 & 200 — Installation and Servicing
Generally only applicable to large, durable medical devices
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820.20

Management Controls

Figure 3

For Management Controls there are two areas that need to be considered in particular when supplementing the
PQS. These are responsibility and the management representation. In the case of management responsibility
it is must be clearly demonstrated and usually at higher organisational level than required by 21 CFR 211
A Quality Management review process will most likely already by established where the performance of the
PQS is regularly reviewed. To meet the requirements of 21 CFR 820.20 it is important to ensure that the right
level of management attends review meetings and this is clearly documented. In large organizations where
the overall Head of Quality is not physically located at the manufacturing facility, and does not attend these
review meetings, it is required to have a letter of delegation from him/her to the representative on siteusually the Site Quality Head.
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820.30

Design controls – including Risk Analysis

Figure 4

A significant challenge for most sites that take on the responsibility for the manufacturing of combination
products is that the design is usually performed at an alternative location, for example, often at the company
headquarters or by an alternative team e.g. a global device design team. Much of the detailed knowledge
of the design of the device is held by these teams often with limited knowledge transferred to the site.
As part of the tech transfer to the site it is crucial that the site fully understands the constituent parts’ design
specifications for each specific combination product. Having access to the key subject matter experts and a
working knowledge of the additional design documentation required e.g. the Design History File is a must.
Quality Risk Management is a key part of the ICH Q10 PQS and having a robust Risk Management process
should be one of the fundamental processes in place at a manufacturing site. The “Risk Analysis” referred to in
21 CFR 820.30 calls out specific steps including “risk identification/risk assessment/risk control” as described
in the Risk Management documents ISO 14971 Standard for devices and ICH Q9 Guidance for drugs, as shown
in Figure 4 above.

820.50

Purchasing Controls

Management of suppliers and the controls put in place around the purchasing of device components requires
robust use of Risk Management. One key challenge for most manufacturers is that manufacturing of devices
is not their core business. They must rely heavily on the expertise of their suppliers and their knowledge of
the mechanics of devices. It is crucial to establish and maintain procedures to ensure that all purchased or
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otherwise received products and services meet specified requirements. Each supplier should be evaluated
based on risks associated with the supplied product/service and the complexity of the specifications. As
with all manufacturing accordance with cGMP it is necessary to properly maintain records for Contracts &
Agreements and Product & Service requirements. Having a robust Change Management process is critical
to ensure notification of changes to supply. Additional adequate document of the 21 CFR 211.84 testing
requirements for Drug components and Container closure systems must be readily available.

820.100

CAPA

While the process of CAPA should be embedded at manufacturing sites it is usually focused on correcting and
preventing deviations that occur related to the manufacturing or testing of an API, drug substance or drug
product. When manufacturing involves a combination product the CAPAs can result from problems identified
in constituent parts and/or the combination product as a whole. It is critical to consider implications of CAPAs
to all constituent parts and combination product as a whole. It is also important to consider CAPAs broader
implications e.g. on other materials from a supplier. For most of us, we also need to consider the implication of
such CAPAs to more than one site, often a global manufacturing network may be impacted and it is important
to consider the global impact when implementing any process, product or device changes.
The complexity of investigations and CAPAs significantly increases with combination products and it is often
the case that root cause of a deviation lies outside the direct scope of a manufacturing facility. It is then that
the importance of robust purchasing controls becomes evident, as shown in Table 1 below.
Scope of investigation

Root Causes

CAPA

High Activation Force Results during
in process testing

Root Cause is assembly equipment
causing damage to internal parts of
rear subassembly

1. Equipment modifications
implemented
2. Spec limit revision drug

Device not activating

Root Cause is combination of
materials (after mold maintenance
by manufacturer) and vibration/
shock during assembly process

1. Equipment modifications
implemented
2. Change of Device Design

Injection Time OOS, covering syringe
barrel, stopper, fill/formulation,
device, packaging, method

Root cause is combination of poor
syringe barrel siliconization, with
high spring force variability in rear
subassembly that was still within
specification

1. Manual screening of rear sub
assembly batches for spring force
variability as a short-term measure
2. Optimised control strategy
at manufacturer including
characterisation of siliconization
profile and stopper characteristics

Injection Time OOS, covering syringe
barrel, stopper, fill/formulation,
device, packaging, method

Root cause is combination of
internal friction within injector,
syringe barrel siliconization, and
stopper geometry

Alignment opportunities with other
sites (sampling handling, in-process
testing device cleaning method/
frequency)

Table 1
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In parallel to the additional manufacturing complexity of combination products, the complexity of regulatory
inspections is also increased. A site that manufactures combination products now has the possibility to
be inspected by both product and device inspectors. This can prove to be very challenging when hosting
simultaneous inspections. If the device expertise is located at an alternative location then it is important that
the device knowledge be transferred completely to site personal or the relevant subject matter experts be
present at the site to support the inspection in real-time. The focus areas of the inspectors may overlap so
it is important to manage the inspection support resources to ensure their availability for both device and
product inspectors.
In summary, when manufacturing combination products there is a need to manage ever increasing complexity
across the whole supply chain. There are many aspects regarding Product Specific Requirements that may
need to be shared across several facilities, in addition to Facility Specific Requirements which relate to
the product testing within a specific facility. The complexity of devices requires enhanced supply controls.
The Quality Management System needs to incorporate the specific device requirements. Lastly regulatory
inspections are becoming more complex as the scope expands to include adherence to device regulations.
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