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PREFACE
What is Annex 1?
Annex 1 is the name used to refer to the EU GMP Annex I standard which set the rules of the 
production of sterile products.

The standard has been updated and modified over the years with the evolution of pharmaceuti-
cal production technologies and the possibility of requiring increasingly advanced standards.
The 2003 version was followed by the 2008 version.

The latest version, which is expected to be definitively applied in 2021, began its discussion 
process as early as 2015, until the first draft was presented in 2017, which underwent a long 
process of evaluations, considerations and comments by regulatory bodies and companies that 
have led to continuous changes and evolutions, up to the last draft released in February 2020.

Annex 1: only European legislation or regulations with 
international impact and application?
Although Annex 1 is in fact a European legislation, the document is intended to have an inter-
national impact and application.
On the one hand, in fact, EMA’s work group (Inspector Working Group - IWG) participated in 
its elaboration, which also included inspectors of authorities belonging to the PIC / S (Pharma-
ceutical Inspection Cooperation Scheme, which also includes the FDA). 

In addition, the World Health Organization (WHO) has also joined the discussion of the standard, 
so that the similar WHO document on the production of sterile medicines will in fact be identical 
to Annex 1 of the European GMPs.

Of course, on the one hand, this demonstrates the importance and international character of 
Annex 1, on the other it represents a very important step in the global harmonization of the 
requirements for the production of sterile drugs.
The industry itself has recieved this policy with interest, highlighting the need to consider some 
plant adaptations in order to meet the requirements of the new Annex 1.

The news brought by the new Annex 1
The new Annex 1 is a 52-page document divided into 11 sections.

First of all, it is important to pay attention to the amended title of the norm.

The new title is: Annex 1: Manufacture of sterile products
while the former was Annex 1: Manufacture of sterile medicines



The subject of the Annex, already from the title switches from the term sterile medicines to 
the much more generic term sterile products.,

It is immediately clear how the focus, moving from sterile medicines to sterile products, 
extends the scope of application of the standard also to active substances, sterile excipients, 
primary packaging materials and finished dosage forms, processes (from highly automated 
systems to manuals) and technologies applied to the production of “small molecules” and 
biotechnological products.

Other news of the new Annex 1.

• The application of the principles of quality risk management (QRM) is further empha-
sized. The QRM wholly applies to this document and does not refer to a single section 
only.

• In the case of specific information such as limit values, these should be considered as 
minimum requirements.

• Microbial, particle and pyrogenic contamination in the finished product should be preven-
ted in this way. To this end, the use of appropriate technologies such as Restricted Access 
Barriers Systems (RABS), isolators, robotic systems, rapid microbial tests and monitoring 
systems is recommended.

• In the area of   quality assurance, all critical control points must be defined and the effecti-
veness of all controls (design, procedures, technical and organizational measures) and 
monitoring measures must be assessed.

• The CCS (Contamination Control Strategy) should be continuously updated with the aim 
of continuously improving production and control methods throughout the entire life cycle 
of the product. Non-conformities should be throughly analyzed.

 



DE LAMA TECHNOLOGIES AND THEIR INNOVATIVE ROLE 
TO FOLLOW THE NEEDS OF ANNEX 1

Annex 1 - Paragraph 4.18 and 4.19 
Barrier Technologies
4.18 Isolator or RABS technologies, and the associated processes, should be designed to 
provide protection of the Grade A environment. The entry of materials during processing (and 
after decontamination) should be minimized and preferably supported by rapid transfer tech-
nologies or transfer isolators.

4.19 The design of the RABS or isolator should take into account all critical factors associa-
ted with these technologies including the quality of the air inside and the background en-
vironment, the materials and component transfer, the decontamination and/or sterilization 
processes, the risk factors associated with the manufacturing operations and the operations 
conducted within the critical zone.

De Lama’s reply to the paragraph 4.18 and 4.19

Summarizing the critical points of the paragraphs above:

1- The design of the isolators and RABS and the associated processes must be such as to ensu-
re maximum protection of grade A.

2- The transfer of materials inside and outside the isolator is one of the potentially main 
sources of contamination.

3- For this reason, the entry of additional materials following sterilization should be minimi-
zed

4- Any activity that can potentially compromise the sterility safety of the critical area should 
be evaluated and continuously monitored if it cannot be eliminated.

The solution proposed by De Lama allows to go to the root of the cross-contamination pro-
blems posed in Annex 1 and eliminate them completely without any compromise. 
In fact, De Lama can directly connect a sterilization equipment (or combined sterilization + 
washing) to an isolator, creating a single aseptic environment that includes the equipment 
itself connected to the isolator. In this way it is never necessary to interrupt the sterility of 
grade A during the sterilization, washing and format change operations.

Any risk of cross-contamination mentioned in Annex I therefore disappears. 



THE 3 UNIQUE DE LAMA TECHNOLOGIES THAT DETERMINE THE 
OVERCOMING OF THE CRITICAL ISSUES HIGHLIGHTED IN ANNEX 1 ON 
CROSS-CONTAMINATION.
The 3 main exclusive features of De Lama technology which, in combination with each 
other, allow to achieve this revolutionary result are:

1- The Magnetodoor ®, magnetic driven door that allows, in a unique way, a direct 
coupling of De Lama autoclaves (and other equipment) with an isolator. 
Magnetodoor ® is a patent model and registered trademark of De Lama Spa.

2- De Lama HyPerPure ®  technology for low temperature sterilization with Hydrogen 
Peroxide under high vacuum and zero air. A technology that allows to apply high 
vacuum sterilization with the achievement of LOG6  in any point of the product (even 
internal points and undercuts) and is particularly applicable also to pieces of the filling 
line without interrupting the class A asepsis. Being a low temperature technology, even 
the parts made of thermo-sensitive materials can be sterilized without any problem inside 
an autoclave directly coupled to the insulator through Magnetodoor ®. Therefore, it is not 
necessary to open the isolator for format change and sterilization of the pieces of the 



filling line inside the isolator

3- De Lama’s combined technology allows one or more technologies to be embedded in 
1 single piece of equipment:

a) steam sterilization
b) HyPerPure ® low temperature sterilization with Hydrogen Peroxide under deep va-
cuum and zero air 
c) dry heat sterilization (DHS)
d) washing
e) decontamination with Hydrogen Peroxide (De Lama HyPerDecon ® technology )

All these processes can be nested in one single unit, minimizing the footprint occupation 
and connecting to the isolator through one single door (Magnetodoor®).

Let’s analyze these 3 technologies by De Lama that allow us to achieve this desirable 
result in the light of the new Annex I.

1. MAGNETODOOR®

Magnetodoor® is a registered trademark and patent model by De Lama of magnetic 
driven door for pharmaceutical equipment.

The Magnetodoor® makes it possible to directly connect a De Lama equipment to the 
isolator both at the inlet and outlet, and as a ‘lateral peninsula’.



What are the characteristics that make Magnetodoor® unique in this process?

The De Lama magnetic door is equipped with 4 features that make the difference:

1- Magnetodoor®, as already mentioned, enables the direct connection of a De Lama 
equipment to an isolator.

2- Magnetodoor® is designed to be fully compatible and sanitizable in all its parts with 
hydrogen peroxide and is therefore totally compatible with the decontamination proces-
ses operated inside the isolator.

3- Since the Magnetodoor® has no belts, toothed wheels and mechanisms typical 
of traditional sliding-doors, it is not subject to the release of particulates that can 
contaminate the isolator.

4- The Magnetodoor®, unlike an hinged door, thanks to its horizontal sliding, during 
opening and closing, allows not to waste or occupy inside the isolator any space that we 
know well how precious and ‘expensive’ it is.



1.2 MAGNETODOOR: INNOVATIVE CONFIGURATIONS 
FOR THE CONNECTION BETWEEN ISOLATOR AND 
AUTOCLAVE (OR COMBINED AUTOCLAVE-WASHER)



1.2.1 CONFIGURATION 1
CONNECTION OF DE LAMA EQUIPMENT (AUTOCLAVE AND/OR WASHER) 
WITH THE ENTRANCE OF ISOLATOR

This configuration provides a double 
Magnetodoor® that allows you to load 
the items into the sterilizer and unload 
the sterilized items directly into the iso-
lator, thanks to the presence of a tight 
connection between the two devices.

The peculiarity of this configuration is 
its flexibility, as it can be easily adap-
ted to specific process requirements.

Indeed, the sterilizer can be one of 
the following options: steam sterilizer, 
air, steam sterilizer, dry heat sterili-
zer, HyPerPure ® technology for low 
temperature sterilization under high 

vacuum or equipment that combines washer and steam sterilizer, washer and HyPerPure ® 
sterilizer .

Depending on the choice of the sterilizer, this configuration can be applied, for example, to the 
following operations, which are required for the aseptic processing of various items:

• washing and steam sterilization of the heat-resistant parts of the aseptic line, to be used in 
the isolator, where the filling process, depyrogenation of the containers is carried out, which 
must be used inside the isolator

• HyPerPure ® sterilization of the thermosensitive parts of the aseptic line, which must be 
used for the filling process in the isolator. In particular, it should be noted that the direct 
connection of a Hydrogen Peroxide sterilizer with the isolator allows a sterilization process 
to be applied to all items that cannot be reliably decontaminated and sterilized inside the 
isolator, due to the uncertain penetration of Hydrogen Peroxide when used at atmospheric 
pressure. 

• Depending on the process flow, the HyPerPure ® sterilizer can also be integrated (within 
the same unit) with a pass-box, to decontaminate any heat-sensitive items prior to their intro-
duction into the classified area.

The clear advantages of this configuration are the reduction of the risk of contamination and the 
improvement of the process flow. In fact, the direct connection of the sterilizer (of any type) to 
the isolator reduces the risk of contamination of all accessory elements (after sterilization, which 
must be loaded inside the isolator. At the same time, this solution would reduce delivery times 
for the preparation and transport of auxiliary items from the point of sterilization inside the 
isolator.
The additional advantage is linked to the use of magnetic doors. Compared to traditional doors, 
the following features are highlighted: space reduction, compatibility with hydrogen peroxide, 
reduction of mechanical spare parts, better cleaning due to the absence of hidden points that are 
difficult to reach.



1.2.2 CONFIGURATION 2
CONNECTION OF DE LAMA EQUIPMENT (AUTOCLAVE AND/OR WASHER) 
WITH THE EXIT OF ISOLATOR

This configuration includes a double Magnetodoor ® that connects the unloading side of the iso-
lator with the sterilizer. This would allow the items to be directly downloaded from the isolator 
into a sterilizer, thanks to the presence of a close connection between the two devices.

Also in this case a flexibility of application of this configuration is maintained, taking into 
account that the sterilizer can be a steam sterilizer, an air/steam mixture sterilizer or a 
HyPerPure ® low temperature sterilzer with Hydrogen Peroxide under deep vacuum and zero 
air.

For example, when the isolator is connected to a HyPerPure ® sterilizer, this solution allows the 
terminal sterilization of sealed packages containing heat resistant or heat sensitive products, 
after their aseptic treatment inside the isolator.

The same advantages described for Configuration 1 can be reported: reduction
risk of contamination, space saving, optimization of process flow.



1.2.3 CONFIGURATION 3
CONNECTION OF DE LAMA EQUIPMENT (AUTOCLAVE AND/OR 
WASHER) WITH THE ISOLATOR SIDE AS A PENINSULA 

This configuration includes a single or double Magnetodoor ®, which connects the sterilizer with 
an alternative loading/unloading side of the isolator.

This configuration was conceived considering any need to move items from the isolator into a 
sterilizer and back into the isolator when the sterilization process is finished.

Depending on the requirements of the aseptic process, the sterilizer can be, as in the previous 
configurations, a steam sterilizer, an air/steam mixture sterilizer, a dry heat sterilizer, a 
HyPerPure ® high vacuum peroxide sterilizer or an equipment that combines in one single unit a 
washer and a steam sterilizer or a washer with a HyPerPure ® sterilizer  with hydrogen perodixe 
under high vacuum.

The particular application of this configuration is for moving auxiliary items, which are used in 
processing (e.g. in a filling line installed inside the isolator) directly from the isolator chamber into 
a sterilizer or washing machine combined with a sterilizer, without the need to remove them from 
the isolator in the clean-room. This direct connection allows items to be returned to the same isola-
tor as soon as they have been sterilized.

The main advantages of this configuration lie in the reduced space requirement in the clean room, 
an optimization of process operations, always keeping the risk of contamination low, using the 
direct connection between sterilizer and isolator via a Magnetodoor ®.



2. HyPerPure® LOW TEMPERATURE STERILIZATION 
WITH HYDROGEN PEROXIDE UNDER HIGH VACUUM AND 
ZERO AIR

De Lama has developed an innovative process starting from many years of experience in the 
field of sterilization: HyPerPure ® technology for low temperature sterilization with Hydrogen 
Peroxide under deep vacuum and zero air.

HyPerPure ® sterilization technology is a proprietary De Lama solution available with De Lama 
DLVHP/ST autoclaves.

It is a low temperature sterilization process that represents the real alternative to ETO (Ethylene 
Oxide) and Gamma Ray sterilization, and offers important advantages over these more traditio-
nal techniques.

The thermolabile finished products can be completely sterilized in the most hidden cavities with 
the achievement of LOG6.
The particularity of the use of vacuum technology allows the full penetration of the gas in the wi-
dest variety of packaging. The vacuum system is composed of a multi-phase high vacuum system 



to allow the most effective sterilization and gas removal phase at the end of the cycle.

The sterilization cycle works without any use of consumables and guarantees a very high level 
of repeatability.

With reference to the recommendations given in Annex 1, HyPerPure ® low-temperature sterili-
zation allows, through an autoclave directly connected to an isolator via the Magnetodoor ®, to 
sterilize all parts of the filling line under the isolator, including the heat-sensitive ones.

In this way, the transfer of products outside and inside the isolator is avoided, eliminating at the 
root any risk of cross-contamination highlighted by Annex 

See full video on Youtube:
https://youtu.be/qMlr2yV9rco



3. COMBO. UP TO 4 TECHNOLOGIES IN A SINGLE 
DE LAMA UNIT, DIRECTLY CONNECTED TO THE ISOLATOR
The unique ability developed by De Lama over the decades to combine multiple technologies 
in a single equipment, faced the challenges of Annex 1 about cross-contamination with an 
unprecedent leading edge solution.

De Lama is now able to combine in a single unit different sterilization technologies
(HyPerPure ® low temperature sterilization with Hydrogen Peroxide, Saturated Steam, Air/
Steam Mixture...), the advanced decontamination technology HyPerDecon ® and washing 
technology.

This opens up the possibility of connecting a multi-purpose machine directly to the isolator using 
the Magnetodoor ® magnetic driven door.

We know how precious every centimeter of the isolator is: for this reason connecting more 
equipment to the same by means of different doors appears extremely difficult from the point of 
view of the layout and difficult from the point of view of the industrial cost,since it would imply 
waste of isolator space.

In particular, the possibility of being able to carry out both washing and sterilization within the 
same De Lama unit allows to move the parts to and from the isolator without opening it to outer 
environment.

Finally, as illustrated in the previous chapter, the low temperature sterilization achievable 
through the HyPerPure ® technology now allows to treat even parts of the filling line sensitive 
to heat (and therefore to the high temperatures of a traditional method of sterilization based on 
heat).



Annex 1 Paragraph 4.36 
Disinfection
4.36 The disinfection of clean areas is particularly important. They should be cleaned and 
disinfected thoroughly in accordance with a written programme (for disinfection to be ef-
fective, cleaning to remove surface contamination must be performed first)., More than 
one type of disinfecting agent should be employed, and should include the periodic use of 
a sporicidal agent. Disinfectants should be shown to be effective for the duration of their 
in use shelf-life taking into consideration appropriate contact time and the manner in and 
surfaces on which they are utilized. Monitoring should be undertaken regularly in order to 
show the effectiveness of the disinfection program and to detect the development of resi-
stant and/or spore forming strains. Cleaning programs should be effective in the removal of 
disinfectant residues.

Annex 1 Paragraph 4.39
4.39. Fumigation or vapour disinfection (e.g. Vapour-phased Hydrogen Peroxide) of cle-
anrooms and associated  surfaces may be useful for reducing microbial contamination in 
accessible places.

De Lama’s reply to the paragraph  4.36 e 4.39 about 
Disinfection
De Lama systems facing a class A or B can all be equipped with a magnetic door 
(Magnetodoor ®) which allows perfect cleanability both manually and through vaporized 
hydrogen peroxide.
To see a magnetic door coupled to equipment and the possibility of direct manual cleaning 
on the back of the door, watch the following video:

Watch the full video on Youtube:



Annex 1 Paragraph 5.3
Equipment
5.3 As far as practicable, equipment, fittings and services should be designed and installed 
so that operations, maintenance, and repairs can be performed outside the cleanroom. If 
maintenance has to be performed in the cleanroom, and the required standards of cleanli-
ness and/or asepsis cannot be maintained, then precautions such as restricting access to the 
work area to specified personnel, generation of clearly defined work protocols and main-
tenance procedures should be considered. Cleaning, additional disinfection and additional 
environmental monitoring should also be considered.
If sterilization of equipment is required, it should be carried out, wherever possible, after 
complete reassembly.

De Lama’s reply to the paragraph 5.3 about Equipment

As already pointed out in the previous paragraph, De Lama systems exploit a perfect 
cleaning and disinfection.
The Magnetodoor ®, magnetic driven door, is the only sliding door on the market that 
allows manual cleaning on the back, and this makes it the only sliding door that can 
guarantee absolute cleanability.
It was also built to be completely sanitizable in all its elements with vaporized hydro-
gen peroxide.

To see a magnetic door coupled to an equipment and the possibility of direct manual 
cleaning on the back of the door, look again at the video already linked in the pre-
vious paragraph:
https://youtu.be/LV2jCNJkRoo

Annex 1 Paragraph 6.16 
Steam used as a direct sterilizing agent

6.16 Feed water to a pure steam (clean steam) generator should be appropriately purified. 
Pure steam generators should be designed, qualified and operated in a manner to ensure 
that the quality of steam produced meets defined chemical and endotoxin levels.



Annex 1 Paragraph 6.17 

6.17 Steam used as a direct sterilizing agent should be of suitable quality and should not 
contain additives at a level which could cause contamination of product or equipment. For 
a pure steam generator supplying pure steam used for the direct sterilization of materials 
or product-contact  surfaces (e.g. porous hard-good autoclave loads), steam condensate 
should meet the current   monograph for WFI of the relevant Pharmacopeia. A suitable 
sampling schedule should be in place to ensure that representative pure steam samples 
are obtained for analysis on a regular basis. Other 
aspects of the quality of pure steam used for sterili-
zation should be assessed periodically against vali-
dated parameters. These parameters should include 
the following: non-condensable gases, dryness value 
(dryness fraction) and superheat.

De Lama’s reply to the 
paragraph 6.16 and 6.17 
about Steam used as a direct 
sterilizing agent 
De Lama’s equipment includes a steam sampling sy-
stem compliant with EN 285 and HTM 2010 standards.

The EN 285 and HTM 2010 standards are the 
cornerstones of steam sterilization and have been the benchmark for excellence for decades.

De Lama steam sterilization systems have always been fully compliant with the steam quality 
requirements outlined by the legislation and, when fed by process water of suitable quality, 
easily pass any test related to the quality of the steam self-produced by the system De Lama.

If the De Lama autoclave is powered by factory process steam, the autoclave is equipped 
with a sampling system, positioned in the technical compartment or on the facade, in com-
pliance with the construction concepts outlined in the legislation.

Alcove for façade access to the steam 
sampling system





Annex 1 Paragraph 8.33
Sterilization
8.33 Where possible, finished product should be terminally sterilized using a validated 
and controlled sterilization process as this provides a greater assurance of sterility than a 
validated and controlled sterilizing filtration process and/or aseptic processing. Where it is 
not possible for a product to undergo a sterilisation, consideration should be given to using 
terminal bioburden reduction steps, such as heat treatments (pasteurization), combined with 
aseptic processing to give improved sterility assurance.

De Lama’s reply to the paragraph 8.33 about 
Sterilization
De Lama proposes all the traditional sterilization and terminal sterilization technologies as 
per the reference in Annex 1 Paragraph 8.30
• Steam sterilization
• Aria/steam mixture sterlization
• Super-heated water sterilization
• Dry Heat Sterilization (DHS)
• Ethylene Oxide (ETO) Sterilization

To these is added the most innovative technology:
• HyPerPure ® low temperature sterilization with Hydrogen Peroxide under deep vacuum 
and zero air

Steam sterilzer Air/Steam mixture
sterilizer

Super-heated water
sterilizer

Ethylene Oxide (ETO) 
sterilizer

 HyPerPure ®low temperature
sterilizer with H202

under deep vacuum & zero air

Dry Heat Sterilizer
(DHS)

De Lama range of sterilization and terminal sterilization technologies



Annex 1 Paragraph 4.9
Premises

4.9 Sinks and drains are prohibited in Grade A zone and Grade B area. In other cleanro-
oms, air breaks should be fitted between the machine or sink and the drains. Floor drains in 
lower grade cleanrooms should be fitted with traps or water seals designed to prevent back 
flow and should be regularly cleaned, disinfected and maintained.

De Lama’s reply to the paragraph 4.9 about Premises

All De Lama systems are set up in a standard way to be equipped with an air-break with or 
without an integrated wastewater cooling system.

Annex 1 Paragraph 8.43
Differentiation of products
8.43 There should be a clear means of differentiating products, equipment and components, 
which have not been subjected to the sterilization process from those which have. Contai-
ners used to carry products such as baskets or trays, items of equipment and/or components 
should be clearly labelled (or electronically tracked) with the material name, product batch 
number and an indication of whether or not it has been sterilized. Indicators such as auto-
clave tape, or irradiation indicators may be used, where appropriate, to indicate whether or 
not a batch (or sub-batch) has passed through a sterilization process. However, these indica-
tors show only that the sterilization process has occurred, they do not indicate product sterili-
ty or achievement of the required sterility assurance level.

De Lama’s reply to the paragraph  8.43 about differen-
tiation of products and their labelling 
The rational of paragraph 8.43 is to clearly differentiate sterilized products from those that 
are not, with a very clear tracing system of the trolleys, baskets and components.

De Lama is now able to provide, upon customer request, a tracing system of the loading 
trolleys of its own plants using RFID.



Annex 1 Paragraph 4.4
Entry in the grade A area by operators should be 
minimized

4.4 Direct intervention (e.g. without the protection of barrier and glove port technology) 
into the Grade A zone by operators should be minimized by premises, equipment, process 
and procedural design.

4.23 The materials used for glove systems (for both RABS and isolators), as well as other 
parts of an isolator, should be demonstrated to have good mechanical and chemical 
resistance. Integrity testing of the barrier systems, and leak testing of the glove system and 
the isolator should be performed using a methodology demonstrated to be suitable for 
the task and criticality. The testing should be performed at defined periods, at a minimum 
at the beginning and end of each batch, and should include a visual inspection following 
any intervention that may affect the integrity of the system. For single unit batch sizes, 
integrity may be verified based on other criteria, such as the beginning and end of each 
manufacturing session. RABS gloves used in Grade A zone should be sterilized before 
installation and sterilized (or effectively decontaminated by a validated method which 
achieves the same objective) prior to each manufacturing campaign. The frequency of glove 
replacement should be defined within the CCS.

De Lama’s response to paragraphs 4.4 regarding the 
minimization of operator access in class A and 4.23  re-
garding the methods for controlling the risk of glove 
breakage.

Paragraph 4.4 has as its ratio to reduce, if not eliminate, human intervention in class A to 
minimize cross-contamination.

Paragraph 4.23 highlights the potential “fragility” of the use of gloves, which are subject to 
wear, breakage and in these cases become a potential vehicle for contamination.

De Lama has developed various robotic solutions for the loading and unloading of 
equipment.

The robotic solutions are already designed and built by De Lama. The robots fully compatible 
with Area A and with hydrogen peroxide sanitization that reduce or minimize human 
intervention (and the consequent use of gloves).



Watch the video on Youtube to discover De Lama’s advanced solutions with robots for 
loading and unloading integrated in a workflow, compatible with a class A environment

Watch the full video on Youtube:
 https://youtu.be/QdhbXsjt8K0


