TECHNICAL BULLETIN
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Shortage Prevention Plan

Medicinal Nitrogen

Introduction:

This document covers the medicinal product Nitrogen, with an assay of more than 99,5% (V/V) and produced via
the cryogenic distillation of ambient air. The product has a Ph.Eur. monograph, 1247. Only in a few European
countries medicinal nitrogen is considered a medicinal product. In most EU countries it is considered a medical
device.

Medicinal Nitrogen is produced in Air Separation Units (ASUs) via the cryogenic distillation of ambient air. It can
then be vaporized and filled under pressure into filled into steel or aluminium cylinders or filled as a liquid in small
cryogenic vessels. It can also be transported to healthcare facilities in large volumes as a liquid product stored at
the healthcare facility site in insulated storage tanks.

EIGA emphasizes that in Europe at no time was there a shortage of medicinal nitrogen to patients in healthcare
facilities.

EIGA has used Technical Report No. 68, “Risk-Based Approach for Prevention and Management of Drug
Shortages”, as prepared by the Parenteral Drug Association (PDA) in 2014 as part of the inter-association
collaborative contribution to the EMA (European Medicines Agency) Initiative on medicinal product shortages
caused by manufacturing and GMP compliance issues. The document can be freely downloaded from the PDA
website.

The risk triage method is a simple four-step process that uses a preliminary hazards analysis approach to evaluate
the risk of a drug shortage by considering the therapeutic use of a product, availability of alternatives, and
likelihood of occurrence. The process assigns a risk priority level based on a combination of the potential impact
to the patient and likelihood of a drug shortage, and then recommends risk controls for the assessed product. The
method uses discrete information and key words to assign a priority level for each element, making the
assessment focus on product information and avoiding discussions on general subjective terms.

The steps in the triage process are as follows:

1. Identify risk level (impact to patient) based on therapeutic use and availability of alternatives.
2. Determine the likelihood of a drug shortage for the product.
3. Determine the risk priority level based on a combination of impact to patient and likelihood of a drug

shortage for the product.

4. Plan and implement the suggested risk controls for the assessed product based on the risk priority level.
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Step 1:

Availability of Alternatives
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Typical Indications of medicinal Nitrogen are:

As a gas:

Inert gas to protect against oxidation

for X-ray contrast imaging

For flushing and displacement of air

For inhalation with oxygen (maximum 80 vol.% Nz2)

As a liquefied gas:
e For cryotherapy (cold wind treatment) for rheumatic diseases
e For cryosurgery (for operating cryosurgical instruments)
o For freeze preservation of biological materials (cells, tissue, blood, seeds, etc.)

Therefore, the assessment is that Nitrogen is classified under ‘other indications’.

In the assessment of alternatives, the outcome is that there are many “Exact products available” as there are
many Marketing Authorisation Holders (MAHs) within each EU member state having authorisations for medicinal
nitrogen (As stated before not in all member states medicinal nitrogen is considered a medicinal product. In most
member states it is considered a medical device). It should also be noted that these products are present in the
exact same presentation, therefore lowering the risk even further.

With the assessment of “Therapeutic Use & Consequences if Product is not Available” as “Other indications” and
“Availability of Alternatives” as “Exact Product Available” — it is classed as RISK LEVEL C.
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Step 2:

For the likelihood analysis, the following main sources of hazards were assessed:
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Patient

according to the following criteria:
LOW: Robust controls exist for a hazard
MODERATE: Limited controls exist for a hazard

HIGH: No controls exist for a hazard

Drug Substance:

For nitrogen, the drug substance is considered to be nitrogen manufactured at Air Separation Units (ASUs) via
the cryogenic distillation of ambient air. There are many ASUs within each member state that can produce
significantly more nitrogen than is required for patient use across Europe, with only a small percentage of
nitrogen produced at an ASU being used for healthcare purposes. Manufacturing of nitrogen is performed
directly in the EU, with associated short delivery times and via a very stable production process in accordance
with GMP requirements. Manufacture of the drug substance is performed either directly on the site of the
manufacture of the finished product, or is transported to the finished product manufacturing site via road tanker
by road. The location of the drug substance manufacturer, when different to the finished product manufacturing
site, is usually within a few hours from the finished product manufacturing site.

v' Back up available
Production already located within European Union
No possibility of shortage of starting material (ambient air)
Short transport routes if not onsite
Well established and highly reliable process producing high quality products, no deliveries with OOS
over the last period (10 years) of deliveries at least
High minimum stocks of drug substance at the manufacturing site
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The resulting risk of failure of Drug Substance supply is considered:

LOW
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