TECHNICAL BULLETIN
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Shortage Prevention Plan

Nitrous Oxide / Nitrous Oxide - Oxygen Mixtures

Introduction:

This document covers the medicinal product Nitrous Oxide (N20), as well as its mixtures with oxygen, usually at
a concentration of 50%.

Nitrous oxide has a Ph.Eur. monograph, 0416, for many years and is one commonly used medicinal gas.

Nitrous oxide is produced by the thermal decomposition of ammonium nitrate, with the resulting gas being counter-
current washed with water and with a solution containing sodium hydroxide and potassium permanganate and
then compressed, dried and liquefied before being fed to a cryogenic storage working at about 20 bar.

While in the case of nitrous oxide the medicinal product coincides with the active substance, in the mixtures both
nitrous oxide and oxygen are considered active substances.

Usually, medicinal nitrous oxide is supplied to healthcare facilities as a licensed medicinal gas liquefied under
pressure in gas cylinders or cylinder bundles. Some large healthcare facilities are supplied with liquid nitrous oxide
as a liquid product stored at the healthcare facility site in insulated storage tanks.

Nitrous oxide — oxygen mixtures is obtained either pre-mixing the two ingredients before transferring the mixture
in the licenced package or introducing them in sequence in the final package.

EIGA emphasizes that in Europe at no time was there a shortage of nitrous oxide and his mixtures 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.
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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.

Step 1:

Availability of Alternatives

/” Exact Product
Available but in

Alternative
Products
Available: Simila
Therapy

No Alternatives
Available

- Medically Fatal or severe

é necessary irreversible harm if

bt : o

PR Product life | the patient is not  RryRISTRR AW Risk Level B

32 supporting or life treated with the

o ® sugiaiaing product

[= 2 =

S 3 Acute short term or evere harm but

f o chronic long term versible if patient is _

3y not treated with the I SRATIWN Risk Level B Risk Level C

£ 3 product

& 2 , - ,

§ o Other indications inconvenience if

S patient is not

= treated with the Risk Level B Risk Level C Risk Level C
product

Typical Indications of Nitrous Oxide and Nitrous oxide/Oxygen mixtures are:

Nitrous oxide is used as a basic anaesthetic in combination with inhalation anaesthetics or intravenous
anaesthetics in adults and children from the age of 1 month. Medical oxygen is added at a concentration of at
least 21% v/v.

Nitrous oxide in equimolar concentration with oxygen (50% v/v nitrous oxide and 50% v/v oxygen) is indicated for
the treatment of short-term pain conditions of mild to moderate intensity when rapid analgesic onset and offset
effects are required, in adults and in children older than 1 month.

Therefore, the assessment is that Nitrous Oxide and its mixtures are for acute short term uses. Furthermore, it
should be noted that for nitrous oxide there are other alternatives, like Desflurane, Sevoflurane or Ketamine and
Propofol.

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 Nitrous
Oxide and Nitrous Oxide/Oxygen mixtures. 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 “Acute short term or
chronic long term uses” 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:

Warehouse

\ Distribution & ) \\nolesaler &
Substance Packaging Affiliates Pharmacy

Drug Drug Product &

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
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