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	DISCLAIMER

Standard Operating Procedures (SOPs) provide a step-by-step guide for staff directly involved in the processing of administrative actions to support and facilitate the implementation of WHO policies and procedures. The SOPs are for guidance only; they are neither authoritative nor binding. The SOPs reflect the policies and procedures of WHO at the time of writing; however, policies and procedures change from time-to-time. In the case of a conflict between the SOPs and the WHO e-Manual provisions, the WHO                 e-Manual provisions take precedence.
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1. INTRODUCTION

1.1. Purpose
This SOP is related to the use of the cold chain, temperature monitoring equipment and gives a description of the range of prequalified equipment for temperature monitoring but also of the way of reporting of a break in the cold chain to be implemented and used.

1.2. Scope
The information described is intended for technicians responsible for vaccines management. 

1.3. Principles
The purpose of a vaccine “cold chain” is to maintain the quality of the product, from its manufacture time to the time of its injection, ensuring that the vaccines are stored and transported within the limits of the recommended temperature ranges. This supply chain consists of a series of steps who aim to maintain the Ebola vaccine within the temperature ranges recommended by the manufacturer and WHO, from their place of manufacture to the place where they will be injected.

Vaccines lose some of their quality or effectiveness, which mean, their ability to adequately protect the person when the vaccine is exposed to inappropriate temperatures or exposed to light. This alteration in vaccine effectiveness is irreversible. To maintain the quality of vaccines, it is essential to protect them against extreme temperatures; to do so it is important to use an appropriate cold chain that meets the required temperature criteria.

Vaccine temperatures should be monitored and recorded throughout the vaccine supply chain, this is being the only way to ensure that vaccines have been kept at the correct temperature during their storage and transport. In addition, temperature control also highlights any potential problems linked to the equipment and procedures.

Responsible personnel should ensure that the packaging process is properly organized to minimize handling time and vaccines exposure to temperature variations. 

1.3.1. Storage temperature range of Ebola vaccine

1.3.1.1. During international and national transport: temperature ≤ -60 °C

1.3.1.2. After defrosting and without opening the vial: temperature between + 2 to + 8 °C for 14 days by writing defrost date on the vaccine boxes.

1.3.1.3. After defrosting and opening of the bottle: from + 2 to + 8 °C for 5 hours, writing the time of opening of the vial.

	Notes:

 If the vaccine storage temperature is below -59.5 °C, the vaccines must be identified, defrosted, stored between +2 and + 8 °C and will be used as a priority for 14 days. A report will be sent to the cold chain coordinator for information.

If the vaccines are   exposed to a temperature higher than         + 8 °C, there is a break in the cold chain, the vaccines will be identified and removed from the cold chain to be quarantined before their destruction. A detailed cold chain failure report must be communicated to the coordinator and the supplier.




1.3.2. Causes of break in the cold chain
Certain element of the cold chain can create a break in the cold chain.

1.3.2.1. The human factor: lack of training, human error (inappropriate handling), exposure of vaccines to inadequate storage temperatures.

1.3.2.2. The technical factor (equipment): technical failures (freezer, refrigerator, generator, lack of fuel, faulty recorders, etc.).

2. Material

2.1. Broken cold chain report.

2.2. Temperature monitoring device (temperature recording sheets, electronic temperature recorders, etc.)

2.3. Cryogenic gloves.




3. Procedures

3.1. Requirements

3.1.1. All personnel responsible for the management of the CDF must be trained on the techniques and procedures for using temperature monitoring devices and can complete and communicating a cold chain break event report.

3.1.2. Documents (temperature monitoring sheets, daily checklists, cold chain failure report, etc.) must be context-specific and approved.

3.1.3. All temperature monitoring devices are available in sufficient quantity and operational.

3.2. [bookmark: _Hlk36753817]	Control and monitoring of the temperature during shipment or receipt of the ultra-low temperature in dry ice (t ° ≤ -60 °C).

3.2.1. Inform the recipient of the shipment.

3.2.2. On arrival and when unpacking the vaccines, quickly deactivate the electronic temperature recorder by connecting it to a running computer.

3.2.3. Download and check the temperature curve (s) to make sure that the cold chain has not been broken.

3.2.4. Send to the expeditor and to the cold chain coordinator the vaccines’ arrival report (VAR).

3.2.5. [bookmark: _Hlk31126386]In case of temperature variance or device malfunction, complete a break of cold chain report and send it to the cold chain coordinator.

3.2.6. Different models of electronic temperature recorders can be used for temperature control when sending vaccines. Most often they are for single use.

3.2.6.1. The Libero CD model (Elpro).
3.2.6.2. The TempTale.4USB model.




3.3. Control and monitoring of the temperature during the shipment and receipt of the Ultra Cold chain temperature (t ° ≤ -60 °C) in an ARKTEK.

3.3.1. Before sending and when packaging the vaccines in the Arktek, record the T°, ​​if it is inferior to -60 °C, stop recording the temperature with the HOBO recorder application. For that, the computer must be connected to the control panel of T° of the Arktek, it is then necessary to restart it to have only the recording of the T° between the moment of the introduction of the vaccines and their reception at destination.  

3.3.2. Label the Arktek indicating the origin, destination, date, time, temperature of introduction of the PCM accumulators, number of vaccines, batch number, and expiration date.

3.3.3. Inform the recipient of the shipment.

3.3.4. On the arrival of the vaccines, check the temperature of the Arktek. If the vaccines are transferred to a very low T° freezer, the electronic recorder must be stopped, the T° curve downloaded and the vaccine arrival report (VAR) sent to the sender and the cold chain coordinator.

3.3.5. If the Arktek is used as daily vaccine storage equipment, the temperature is checked upon arrival, which will be checked twice a day, morning and evening, using the standard temperature monitoring sheet.

3.3.6. At the end of the Arktek's use (5 days) or when it is empty of vaccines, stop the electronic T ° recorder, download the T ° curve and send it to the sender and to the cold chain Coordinator.

3.3.7.  In case of temperature variance or device malfunction, complete a CDF rupture report and send it to the cold chain Coordinator.
[bookmark: OLE_LINK19][bookmark: OLE_LINK18]
3.4. Control and monitoring of the temperature during days of vaccination in vaccine carriers.

3.4.1. Vaccine’s temperatures should be monitored and recorded continuously to ensure their validity and effectiveness.

3.4.2. To maintain the correct temperature in vaccine carriers, place the appropriate number and type of accumulators (2 to + 8 °C) inside.

3.4.3. Preferably introduce an electronic temperature recorder in each vaccine carrier containing vaccines. Close the lid tightly and leave the cooler or vaccine carrier in the shade.

3.4.4. Before piercing the vials, Ebola vaccines should be kept at the standard cold chain temperature between + 2 °C and + 8 °C for up to 14 days. After piercing the vials, vaccines should be kept at a temperature between + 2 °C and + 8 °C for a maximum of 5 hours.

3.4.5. During the vaccination session, use the foam pad at the top of the vaccine carrier to store the opened vials. Keep the rigid cover of the vaccine carrier closed as much as possible. Minimize the opening of vaccine carriers.

3.4.6. During the vaccination session, and after defrosting the vaccine, take the temperature every hour on the sheet provided for this purpose and replace the ice packs if necessary.

3.4.7. At the end of the vaccination session, health workers are required to return unused vaccine vials to a working refrigerator or cooler. These vaccines are to be used first during the next vaccination session.

3.4.8. In case of temperature variation or temperature recorder device malfunction, complete a broken cold chain report and transmit it to the cold chain coordinator.

3.4.9. Different models of electronic temperature recorder can be used for temperature control during days of vaccination days, with the possibility of downloading temperature curves.

3.4.9.1. Libero (Elpro) Ti1, recorder with internal multi-use probe, 400 days of autonomy.
3.4.9.2. Libero Ti1L (Elpro), recorder with internal multi-purpose probe, 2 years of use.
3.4.9.3. Fridge-tag 2.

3.5. Temperature control of vaccine refrigerators (from +2 to + 8 °C)

3.5.1. To control temperatures, attach a standard temperature recording chart to the door or the side of each refrigerator for vaccine and check the temperature twice a day (morning and evening) and every day of the week. Make sure these readings and recordings are effective even on weekends.

3.5.2. Recording temperatures following this procedure is a guarantee that the refrigerator is well controlled and that regular readings take place, which can help identify abnormal temperatures curves, sometimes even before alarms are triggered automatically.

3.5.3. Different models of electronic temperature recorder can be used for temperature control, with the possibility of downloading temperature curves.

3.5.3.1. Libero (Elpro) Ti1, recorder with internal multi-use probe, 400 days of autonomy.
3.5.3.2. Libero Ti1L (Elpro), recorder with internal multi-purpose probe, 2 years of use.
3.5.3.3.  Fridge-tag 2.

3.6. Control and monitoring of the temperature in very low-temperature freezers (T ° ≤ -60 °C)

3.6.1. The temperatures of all ultra-freezer will be recorded manually 7 days a week, morning and evening, in the “T ° monitoring form” placed on the door of each ultra-freezer. When a monitoring form is fully completed, replace it with a new one. Keep all completed monitoring forms in a registry file for reference.

3.6.2. Once a week, a scanned copy or a picture of the "T ° monitoring form" and the report downloaded from the deep freezer electronic temperature recorder will be sent to the cold chain coordinator.

3.6.3. If vaccine exposure to inadequate temperature or a malfunction of the temperature recorder, a cold chain failure report will be communicated to the cold chain coordinator as well as to the vaccines' manufacturer.

3.7. Vaccine arrival report

3.7.1. The purpose of the Vaccine Arrival Report is to monitor cold chain conditions during transport, compliance/deviations with shipping instructions and ensure adequate record keeping of information related to vaccines. It can also serve as the basis for documenting claims or initiating corrective action if problems occur. Recipient are responsible for the implementation of the Vaccine Arrival Report and WHO for taking corrective action as necessary.



4. REFERENCE MATERIALS.

4.1. Related SOPs 
· SOP #28_WRE-SHO-OSL-International shipping procedures for Ebola Zaire vaccines (V920) and In Country Reception FINAL FORMAT.DOCX
· [bookmark: _Hlk36756161]SOP#31_WRE-SHO-OSL-Setup of UCC for EVD vaccination FINAL FORMAT.DOCX
· SOP#32_WRE-SHO-OSL- Ultra-Cold Chain Decommissioning.



ANNEXES


I. Glossary

	ACC:
	Active Cold Chain. Infrastructure depending on the power supply, with capacity unlimited cold production meanwhile there is an active power source.

	PVCD:
	Passive Vaccine Carrier Device. Refers to the ARKTEC© devices.

	CC:
	Cold Chain System. Includes both active and passive devices (temperature ranges from -25° to 8 °C)

	Data logger:
	Electronic temperature recording device. Used by temperature monitoring during transportation. 

	EVD:
	Ebola Virus Diseases.

	Dry Ice: 
	Frozen carbon dioxide. Freeze capacity up to -78.5 °C. Used for EVD vaccines transport as alternative.

	Ice Pack:
	Cold pack, filled with water, used in the Passive Cold Chain as a temporary heat absorber. 

	CBT :
	Low temperature freezer. Active negative cold chain device. Generates temperatures from 0 ° C to -25 ° C.

	PCC :
	Passive cold chain. Infrastructure that does not require electrical power, but which relies on passive devices with a large heat absorption capacity. Their performance is limited in time. 

	PCM:
	Phase Changing Material. Refers to the liquid used in the accumulators of the PVCD or ARKTEC© devices.

	PCC:
	Passive Cold Chain. Infrastructure not depending on the power supply, but on passive devices with high capacity of heat absorption. Its capacity is time limited. 

	TOR:
	Terms of Reference. Detailed list of objectives and tasks for an identified working position.

	UCC:
	Ultra-Cold Chain. Include both active and passive devices (temperature ranges from -50°C to -85 °C)

	ULTF:
	Ultra-Low Temperature Freezer. Active ultra-cold chain device. Provides temperatures from -50°C to -85 °C.

	VAR 
	Vaccine Arrival report.

	VC:
	Vaccine carrier. Passive cold chain device. Provides temperatures from 2°C to 8 °C, using ice packs.

	UCC:
	Ultra-Cold Chain. Include both active and passive devices (temperature ranges from -50°C to -85 °C)





II. Standard Reporting documents
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