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A B S T R A C T 

 

As a result of the changes introduced by EU GMP Annex 1 on the Manufacture of Sterile Medicines and despite 

the fact that it has not yet been finally approved as of today, some pharmaceutical laboratories with sterile 

production have decided to move towards its compliance beforehand.  

 

Although it may seem premature, given that the regulations have not yet been definitively enacted, it is clear 

that moving towards their implementation is highly beneficial as they are an improvement on current practices 

which are already applied by large reference laboratories today. Taking into account that the drafts of the 

new regulations do not usually vary significantly from the later official versions, proceeding before the new 

requirements are adopted is a prudent measure, which allows sufficient time for planning the actions that 

must be carried out to update procedures and practices, and to organize the investments that must be 

undertaken to adapt to the latest technologies. 

 

This article illustrates how the new requirements specified in the current draft of Annex 1 have been 

implemented in a pharmaceutical laboratory that wanted to anticipate its entry into force, by applying a 

methodology based on the in-depth assessment of its facilities and its quality management system with 

regards to the new requirements, and culminating in the elaboration of an action plan that allows for 

correcting and solving the deviations and deficiencies observed. 

 

 

 
Annex 1 of the European regulation and its 

fundamental changes 

 

In March 2009, the current version of EU GMP Annex 1 

for the Manufacture of Sterile Medicines came into 

force. This document incorporated more details than 

those usually explained in the GMP at that time, but 

without adding substantial changes with respect to the 

previous versions. 

 

Although this document already included many of the 

recommendations that the PDA, the ISPE and other 

prominent associations had established for the 

manufacture of sterile products, it did not include as 

mandatory some practices that multinationals 

specialized in sterile manufacturing were already 

adopting at the time.  

 

Likewise, the in-depth review of the European GMP 

which has been addressed in recent years, incorporating 

an increasing use of the methodology of Risk Analysis 

as a way of assuring the quality of production, has been 

translated into an updating of different chapters and 

annexes of good manufacturing practices, with now 

being the time to apply it to Annex 1. 

 

At the same time, the technology has experienced a 

progressive and unstoppable advance since the publication 

of Annex 1 in 2009 and solutions which were complex or 

difficult to carry out due to their high cost are becoming 

increasingly accessible to most laboratories. 

 

So, a first draft was published in December 2017 which 

incorporated substantial changes, going from 16 pages in 

the still current version to 50 pages. This draft was debated 

and garnered many comments, both requesting to soften 

some of the measures that became mandatory and, in the 

opposite sense, asking that some of the recommendations 

be requirements and considered as mandatory.  

 

It was assumed that, in December 2018, after analysing the 

comments collected, the final version of Annex 1 would have 

been completed. However, some circumstances such as 

those stemming from the complex Brexit process, which led 

to the withdrawal of the United Kingdom from the European 

Union, and a period of uncertainty in the context of the 

economy and community business activity, the 

redistribution of the work of the British MHRA to other 

European agencies and the change in the headquarters of 

the European Medicines Agency from London to Amsterdam, 
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forced its implementation to be delayed and, 

consequently, the planned deadlines to be postponed 

and extended. Furthermore, the numerous comments 

that required careful evaluation did not help the process 

to go any quicker. 

 

After all this, in February 2020 a new draft was 

published that includes numerous modifications, going 

from 50 to 52 pages, which help to clarify some points 

while incorporating new comments and observations. 

Likewise, the competent authorities have decided to 

consider new contributions that some of the most 

relevant associations will be able to provide until the end 

of July 2020. Finally, after analysis and evaluation, the 

finished version of Annex 1 will be published. 

 

Annex 1 is the result of a laborious process, since a 

complete update has been attempted, which is based 

on the following main ideas: 

 

• Emphasis on product protection and avoiding 

the presence of personnel when the product is 

exposed.  

• Use of Risk Analysis (ICH Q9) to justify each 

action, stage and procedure that materializes.  

• Updating to new existing technology.  

 

In short, the purpose is to incorporate the current state 

of the art as a regulatory requirement, offering 

maximum guarantees of microbiological safety in sterile 

production. 

 

In view of the comments incorporated in this second 

draft, it is unlikely that there will be many changes in 

the version that will finally come into force, so it seems 

pertinent to begin evaluating the steps that must be 

taken to comply with the new requirements. 

 

Methodology 

 

A European laboratory with a quality management 

facility, equipment and system that meets the 

requirements of Annex 1 currently in force, requested 

an assessment to design a plan to meet the 

requirements of the new version of Annex 1. 

 

The way in which the situation was assessed in said 

laboratory was through an audit and the subsequent 

drafting of an Action Plan (CAPA). 

 

The assessment was in two parts, as can be seen in Figure 

1: assessment of the practices implemented by the Quality 

Management System and assessment of the facilities. This, 

in turn, included the assessment of the equipment used in 

production, the services involved and the facilities where the 

production process took place. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

It was decided that the most logical way to approach the 

assessment was to learn in detail how all the actions that 

took place in the production process and all the elements 

involved were developed; after this, thoroughly review the 

facilities, starting with the layout, classifications, and the 

flow of personnel and materials, then assessing equipment 

and services, since any modification to said facilities would 

imply having to make changes that would affect the 

procedures. Therefore, it was decided to leave the 

assessment of the quality management system as the last 

step in order to evaluate those procedures that were really 

necessary. 
 

With the results of said assessment, a CAPA was undertaken 

in which the actions were prioritized so that they could be 

addressed logically and sequentially. Said actions are in the 

process of being implemented, in the absence of completing 

the final part in which the existing procedures will be 

completed, the corresponding regulatory modifications will 

be requested and the new installation must pass the 

inspection of the Regulatory Agency, complying with the 

requirements of the new Annex 1. 
 

Starting situation 
 

The pharmaceutical laboratory manufactures sterile, liquid 

and lyophilized vials and ampoules, for itself and for third 

parties, by means of an aseptic process in a range of 

volumes between 5 ml and 50 ml. 

 
Figure 1 
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The flow charts of these processes are as follows 

(Figure 2): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The products that are manufactured do not have any type 

of restriction regarding cross-contamination, so they can be 

manufactured in the same area after the corresponding 

cleaning validations. 

 

Raw materials arrive weighed at the manufacturing area, so 

there is no weighing area in it. 

 

As regards the facilities, their characteristics are reflected in 

Figure 3 with the most relevant descriptions, classifications 

and flows. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

It is worth noting the limited availability of space in which to 

act, which made the challenge more complex, always with 

the aim of trying to modify the area to achieve compliance 

with the new Annex 1.  
 

To make it even more complicated, starting premises were 

set by the laboratory for the adaptation study to the new 

Annex 1: 
 

- Raw materials and materials should continue to 

come to this area from the main factory (maintain 

the origin of the existing flow). 
 

- Incorporate two new freeze dryers and a new filling 

line. 
 

- Maintain, as far as possible, the existing freeze dryer 

(over 25 years old) and all the required machines 

(packaging machine and others) for a product for 

which the modification of the registry would be very 

complex. 

 

Lyophilized 

 
Liquid 

 

 

Figure 2 

Figure 3 
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- The surface to adapt could be somewhat larger 

than the current one, but was limited to the 

shaded surface in the image on the right 

(Figure 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gap Assessment: assessment of the 

situation and development of the Action Plan  

 

Assessment of the facilities 

 

As a first step, we proceeded to assess both the facilities 

and the equipment involved in the process to evaluate 

the necessary changes and, then, taking into account 

the considerations derived from the action plan, tried to 

include the equipment that we wanted to incorporate. 

 

First of all, it is important to keep in mind that this was 

a facility that was regularly inspected by pharmaceutical 

inspection teams and by the customers for whom it 

works and which therefore fully complies with the 

current version of Annex 1. Thus, there were no 

surprises when assessing the layout, its classifications 

and the flows of materials and personnel: they were 

correct according to the current requirements. 

 

The exercise consisted in seeing what points should be 

modified to meet the additional requirements of the new 

version of Annex 1. 

 

Regarding the installation and starting with the layout, 

the points that were identified for improvement were 

the following: 
 

- In the Grade B changing areas, entry and exit 

was through the same room when Annex 1 in 

its new version indicates that “The use of 

separate changing rooms for entering and 

leaving Grade B cleanrooms is desirable”. Therefore, 

the space had to be adapted so that, as far as 

possible, the entrance and exit were made through 

different changing rooms. 

 

- The following two points would only be partially 

resolved in order to maintain the location of the 

freeze dryer and the autoclave, if it could be reused, 

in the new area: 

 

o The protection of the product in critical areas was 

done through an open Laminar Flow while the 

regulations state: “4.3 Restricted Access Barrier 

Systems (RABS) and isolators are beneficial in 

assuring the required conditions and minimizing 

the microbial contamination associated with 

direct human interventions in the critical zone. 

Their use should be considered in the CCS. Any 

alternative approaches to the use of RABS or 

isolators should be justified.” 

As in the previous point, it is not mandatory but 

any option other than the use of RABS or 

isolators must be justified. 

 

o Access to the technical area of the autoclave 

(not classified) was made from Grade C and 

without the required measures (there was no 

airlock that allowed passage from one area to 

another). 

 

To conclude with the facilities, the materials and finishes 

could be improved: the wall was brick with epoxy paint. 

 

As for the services, although they were already quite old and 

a few modifications had been made, an attempt was made 

to undertake the minimal changes necessary to service the 

new equipment. Purified water was an exception, since the 

changes in the layout implied significant changes to the path 

of the ring, which together with the lack of supply capacity 

for the requirements of the new equipment, meant 

recommending the installation of a new ring. 

 

In relation to the equipment, an excess of intervention of 

the personnel in the process was observed when the 

regulations recommend avoiding it: 

 

- The vials were washed manually before being taken 

to depyrogenation in a double-door oven, involving 

manual loading and unloading. 

 

 
Figure 4 
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- The filling machine was semi-automatic, with 

many manual interventions. 

 

- The freeze dryer was loaded manually. 

 

- The capping machine, in addition to being 

manually loaded, was not adequately 

segregated as required by the regulations. 

 
It was suggested to correct it with an automated 

washing–depyrogenation–filling–capping line using the 

appropriate segregation. 

 

Another aspect to improve was the one related to the 

sampling system for viable and non-viable particles, 

which was done manually and with less frequency than 

required. It was decided to implement a continuous 

automated sampling system, which would comply with 

the new Annex 1. 

 

Quality Management System Assessment 

 

Once the facilities were assessed, the Quality 

Management System was evaluated. This evaluation 

consisted of updating the procedures derived from the 

changes made in facilities and equipment, and in 

drafting those new documents required by the new 

version of Annex 1: the CCS document (Contamination 

Control Strategy) and a General Risk Analysis (RA), 

among others. 

 

Gap Assessment Summary 
 

The summary of the issues found and the corresponding 

corrective action are summarized in Figure 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Final Design: Changes to equipment and drawings 
 

After the assessment was carried out, the final design of the 

plant can be seen in Figure 6, which incorporates 

classifications and flows for a better understanding. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It was possible to keep the existing freeze dryer in its 

position, which did not allow that part of the deficiencies to 

be solved, although it was for a practically residual 

production of a single product. Access to the technical area 

of the new autoclave in this area would be from the 

unclassified loft. The access and manufacturing changing 

room area was modified, adapting it to the requirements of 

the new version of Annex 1.  

 

The new area was also adapted with two automatically 

loading freeze dryers, a segregated capper and aseptic area 

with all the equipment in a Grade A isolator in Grade D 

environment. The personnel and material flows in this new 

area have already been developed following the instructions 

of the new version of Annex 1. 

 

Therefore, despite the limited space, the starting 

requirements were met. In addition, a continuous viable and 

non-viable particle monitoring system would be 

implemented that would automatically perform 

environmental controls, saving the results in a computerized 

system. 

 

Quality Management System Update 
 

The additional documents that the new Annex 1 requires 

were clearly identified. However, as it was concluded that 

the area needed to be significantly modified and as changes 

could occur during the preparation stages of the detailed 

 

 

Issue Corrective Action

Gowning Areas: Same way in and out

New lay out design using isolators and addressing 

issuesOpen LAF protection in critical area

Autoclave technical Area access from C

Finishings not updated New area with updated materials

PW & WFI New utilities in the area providing the right quality and 

capacity including last monitoring trends
PS without proper capacity

Vials manual washing and sterilization

Move to automated equipment avoiding human 

interventionNot-Automated Filling machine

Lyophilizer manual loading system

Capping without proper segregation New machine properly segregated

Review QA system with new criteria Update SOP and practices, developing needed ones

 

Figure 5 

Figure 6 
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engineering and construction project, it was decided to 

wait for the revamping to be further advanced to avoid 

having to redo the documents. 

 

In order to fulfil the objective of completing the work 

with fully drafted documents, a plan was established, 

stating that those existing procedures would be adapted 

to the new area and those that did not exist would be 

developed, such as the RA and CCS. 

 

The documents identified will be finalized once the 

services for the new area are clearly defined, with the 

points of use, the definitive models of the equipment 

and the planned automatic sampling systems 

implemented. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

 

The work of adapting an existing plant to the requirements 

of the new Annex 1 must be considered in sufficient time: 

Even in a facility that fully complies with the requirements 

in force, modifications may occur to the facilities and 

equipment that will require providing sufficient financial 

resources and time for the implementation of the changes.  

 

Given the thoroughness and demands of the new Annex 1, 

the adaptation process may require substantial changes in 

the existing plant and the adaptation of the quality 

management system and its documentation. To address the 

complexity of the process, an external multidisciplinary 

support with experience in plant design and aseptic 

operations is highly recommended. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

The Spanish version of this article has been published in Farmaespaña Industrial magazine, 2020 May/June issue 
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About Telstar 
 
Telstar, part of the azbil Group, is a company specialized in the development of engineering & 

construction projects, integrated process equipment and GMP consultancy solutions, including turnkey 

projects and critical installations, for companies associated with Life & Health Sciences (pharmaceutical 

& biotechnology, healthcare, cosmetic, veterinary and food & beverage industries, hospitals, laboratories 

& research centers). Acknowledged as one of the 10 major suppliers for the pharmaceutical industry, 

Telstar is one of the few international manufacturers able to offer integrated process solutions for the 

biopharmaceutical industry with in-house sterilization, freeze drying, containment, process water & 

waste treatment, clean air and cold storage technologies. 
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