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Colorado Immunization Manual

Issuep: 9/1/98 REVISED: 7/1/05 SECTION-PAGE: 2-2

SUBJECT: FAILURE OF VACCINE CoLD-CHAIN

Procedure for Responding to Failure of Cold Chain

Purpose: Steps to be followed when the cold chain of vaccine storage is interrupted (e.g., refrig-
erator unplugged)

1.
2.
3.

Re-establish cold chain immediately.
Determine cause and length of interruption in cold chain.

Notify the Colorado Department of Public Health and Environment (CDPHE), Immu-
nization Program at 303-692-2798 or 303-692-2334 immediately. CDPHE will decide
whether the vaccines are wasted or can still be used.

If the vaccines are deemed unusable, the following must be done within 1 week from

the date of excessive wastage:

v/ Vaccines must be returned to CDPHE along with a completed Vaccine Return form

v Both a letter explaining how the excessive wastage occurred and a written plan
detailing how such wastage will be avoided in the future must be sent to:

VFC Coordinator
Colorado Department of Public Health & Environment
Immunization Program, DCEED-IMM-A4
4300 Cherry Creek Drive South, Denver CO 80246-1530

A CDPHE representative may visit your agency to ensure that vaccines are being
stored and handled adequately. You will be contacted in advance of any visit.

Remember: VACCINES ARE EXPENSIVE! Look at what they cost per dose:
CDC Cost  Private Sector

DTaP $13.75 $21.44
Hepatitis A $12.25 $30.37
Hepatitis B-Hib $24.50 $43.56
Hepatitis B (Pediatric) $9.35 $23.20
Hib $10.22 $22.86
Injectable Polio $10.42 $21.80
MMR $16.67 $40.37
Pneumococcal 7-valent ~ $54.12 $65.95
Varicella $52.25 $66.81
DTaP-Hep B-IPV $38.34 $70.72

Meningococcal $68.00 $82.00




VACCINE RETURN FORM

IMPORTANT NOTE: THIS FORM IS FOR THE RETURN OF NONVIABLE VACCINE ONLY! IF
THE VACCINE IS USABLE, PLEASE CALL 303-692-2334 IMMEDIATELY!

Returning all vaccines that are not usable is very important for accountability to The Centers For Disease
Control and Prevention, National Immunization Program. Returning unusable vaccine also allows the Colorado
Immunization Program to receive excise tax credit.

Return nonviable vaccine to: 1. Do not call GIV. Do not send unusable vaccine before notifying
The Colorado Immunization Program @ 303-692-2796 or

COLORADO DEPARTMENT OF PUB. HEA. & ENV. 303-692-2334.

DCEED A4/IMM 3620 2. Complete this form when returning unusable vaccine.

4300 CHERRY CREEK DRIVE SOUTH 3. If returning unusable vaccine, select most efficient method.

DENVER, CO 80246-1530 Packaging on ice is not necessary.

CALL 303-692-2796 WITH EXPIRED VACCINE QUESTIONS.
CALL 303-692-2334 WITH ALL OTHER VACCINE QUESTIONS.

VFC Pin : Date:
Provider Name: Facility Name:
Address: Street: City: Zip Code:
Contact Person: Phone: /
Vaccine Lot Number Number of Doses
|Menactra | | | | |
Please select for returning
unusable vaccine: |DTaP | | | | |
1.Vaccine expired [ | DTaP-Hep B-IPV || ll |
2.Proper temperature not |DT | | | | |
maintained due to: | Hep B-HIB | | | | |
*Refrigerator/Freezer |Hep B Ped/Adol | | | | |
failure 0 |Hep B Adult | | | | |
*Refrigerator/Freezer |Hep A Ped/Adol | | | | |
unplugged N |Hep A Adult | | | | |
*Power failure: [ |HIB | | | | |
o [ | | |
ther
[PV Il Il |
[PNU-7 Il Il |
[ TD Il Il |
|Varicella | | | | |
[ TDaP Il Il |
Returning all vaccine that are |Inﬂuenza | | | | |

not usable is very important for our accountability to The Centers For Disease Control, National
Immunization Program and it allows the Colorado Immunization Program to receive excise credit for those
vaccines.




Recommendations for Vaccine Storage and Handling

Contents

DT, Td
DTaP,_DTaP/Hib, DTaP/HepB/IPV
HBIG

Hepatitis Vaccines: Hepatitis A, Hepatitis B, Hepatitis A/B

Hib
IPV
TIv
LAV

MMR, MR, Measles Virus Vaccine, Mumps Virus Vaccine, Rubella Virus Vaccine

Meningococcal Polysaccharide Vaccine, Groups A, C, Y, W-135

PCV
PPV
Varicella (Chickenpox) Vaccine

DT: Diphtheria, Tetanus Toxoids—Pediatric

Td: Tetanus, Diphtheria Toxoids—Adult

Shipping Requirements

Should be shipped in insulated container.
Maintain temperature at 35° to 46°F

(2° to 8°C). Do not freeze or expose to
freezing temperatures.

Condition upon Arrival*

Should not have been frozen or exposed
to freezing temperatures. Refrigerate on
arrival.

Storage Requirements
Refrigerate immediately upon arrival.
Store at 35° to 46°F (2° to 8°C). Do not
freeze or expose to freezing
temperatures.

Shelf Life

Check expiration date on vial or container.

Instructions for Use

Shake vial vigorously before withdrawal
and use.

Shelf Life After Opening

The vaccine should be administered
shortly after withdrawal from the vial.
Unused portions of multidose vials may
be refrigerated at 35° to 46°F (2° to 8°C)
and used until outdated, if not
contaminated.

Special Instructions

Rotate stock so that the earliest dated
material is used first.

* If you have questions about the condition of the material at the time of delivery, you should 1) immediately
place material in recommended storage; and 2) notify the Quality Control office at the vaccine manufacturer;
and 3) notify your state health department immunization program.

Vaccine Storage and Handling Toolkit —=————————-

—————————— CHAPTER 8-Selected Biologicals—Page 1



DTaP: Diphtheria Toxoid, Tetanus Toxoid,
Acellular Pertussis Vaccine

DTaP/Hib: Diphtheria Toxoid, Tetanus Toxoid,
Acellular Pertussis Vaccine Combined with

Haemophilus influenzae type b Conjugate Vaccine*

DTaP/HepB/IPV: Diphtheria Toxoid, Tetanus Toxoid,
Acellular Pertussis Vaccine, Hepatitis B Vaccine,
Inactivated Polio Vaccine

Shipping Requirements Shelf Life After Reconstitution*
Should be shipped in insulated container. or Opening
Maintain temperature at 35° to 46°F Single-Dose Vials: The vaccine should be
(2° to 8°C). Do not freeze or expose to administered shortly after withdrawal from
freezing temperatures. the vial.

Condition upon Arrival* * Manufacturer-Filled Syringes: The
Should not have been frozen or exposed to vaccine should be administered shortly
freezing temperatures. Refrigerate on after the needle is attached to the syringe.
arrival. Special Instructions

Storage Requirements Rotate stock so that the earliest dated
Refrigerate immediately upon arrival. Store material is used first.

at 35° to 46°F (2° to 8°C). Do not freeze or
expose to freezing temperatures.

Shelf Life
Check expiration date on vial, container, or
manufacturer-filled syringe.

Instructions for Reconstitution*
or Use
Shake well before withdrawal and use. Do

not use if resuspension does not occur with
vigorous shaking.

* ActHIB® (Aventis Pasteur) should be used within 24 hours of reconstitution if used alone. If Aventis Pasteur
DTaP is used to reconstitute ActHIB®, the TriHibit® vaccine must be used within 30 minutes of reconstitution.
Only Aventis Pasteur DTaP-Tripedia® or the diluent shipped with the product may be used to reconstitute the
Aventis Pasteur ActHIB® product. Aventis Pasteur DAPTACEL® is not licensed for use in reconstitution
of ActHIB®,

** If you have questions about the condition of the material at the time of delivery, you should 1) immediately
place material in recommended storage; and 2) notify the Quality Control office at the vaccine manufacturer;
and 3) notify your state health department immunization program.

Vaccine Storage and Handling Toolkit —————————————— e CHAPTER 8-Selected Biologicals—Page 2




HBIG: Hepatitis B Immune Globulin

Shipping Requirements
Should be shipped in insulated container.
Maintain temperature at 35° to 46°F
(2° to 8°C). Do not freeze or expose to
freezing temperatures.

Condition upon Arrival*

Should not have been frozen or exposed to
freezing temperatures. Refrigerate on
arrival.

Storage Requirements

Refrigerate immediately upon arrival. Store
at 35° to 46°F (2° to 8°C). Do not freeze or
expose to freezing temperatures.

Shelf Life

Check expiration date on vial or container.

Instructions for Reconstitution
or Use

Shake vial vigorously before withdrawal and
use.

Shelf Life After Reconstitution
or Opening
Use until outdated, if not contaminated.

Special Instructions

Rotate stock so that the earliest dated
material is used first.

Hepatitis Vaccines:

Hepatitis A, Hepatitis B, Hepatitis A/B

Shipping Requirements

Should be shipped in insulated container.
Maintain temperature at 35° to 46°F

(2° to 8°C). Do not freeze or expose to
freezing temperatures.

Condition upon Arrival*

Should not have been frozen or exposed to
freezing temperatures. Refrigerate on
arrival.

Storage Requirements

Refrigerate immediately upon arrival. Store
at 35° to 46°F (2° to 8°C). Do not freeze or
expose to freezing temperatures.

Shelf Life

Check expiration date on vial, container or
manufacturer-filled syringe.

Instructions for Use

Shake vial vigorously before withdrawal and
use.

Shelf Life After Opening

Single-Dose Vials: The vaccine should be
administered shortly after withdrawal from
the vial.

Manufacturer-Filled Syringes: The
vaccine should be administered shortly
after the needle is attached to the syringe.

Special Instructions

Rotate stock so that the earliest dated
material is used first.

* If you have questions about the condition of the material at the time of delivery, you should 1) immediately
place material in recommended storage; and 2) notify the Quality Control office at the vaccine manufacturer;
and 3) notify your state health department immunization program.

Vaccine Storage and Handling Toolkit —=————————-
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Hib: Haemophilus influenzae type b

Conjugate Vaccine

Shipping Requirements Shelf Life

Should be shipped in insulated container. Check expiration date on vial or container.
Maintain temperature at 35° to 46°F

(2° to 8°C). Do not freeze or expose to
freezing temperatures.

Instructions for Reconstitution**
or Use

.o - s Shake vial vigorously before withdrawal and
Condition upon Arrival use. Do not use if resuspension does not
Should not have been frozen or exposed to occur with vigorous shaking.

freezing t t . Refri t . ..
arre]fj;?g emperatires. Kelfigerate on Shelf Life After Reconstitution**
or Opening

Storage Requirements The vaccine should be administered shortly

Refrigerate immediately upon arrival. Store after withdrawal from the vial.
at 35° to 46°F (2° to 8°C). Do not freeze or . .
expose to freezing temperatures. Special Instructions

Rotate stock so that the earliest dated
material is used first.

IPV: Inactivated Polio Vaccine

Shipping Requirements Shelf Life
Should be shipped in insulated container. Check expiration date on vial or container.
Maintain temperature at 35° to 46°F Instructions for Use
(2° to 8°C). Do not freeze or expose to Multidose Vials: Shake vial vigorously
freezing temperatures. before withdrawal and use. Withdraw 0.5
Condition upon Arrival* mL of vaccine into separate sterile needle

Should not have been frozen or exposed to and syringe for each immunization.

freezing temperatures. Refrigerate on Shelf Life After Opening
arrival. The vaccine should be administered shortly
after withdrawal from the vial. Doses

Storage Requirements remaining in the vial may be used until

Refrigerate immediately upon arrival. Store outdated if not contaminated.
at 35° to 46°F (20 to 8°C) Do not freeze or sPeciaI Instructions
expose to freezing temperatures. Rotate stock so that the earliest dated

material is used first.

* If you have questions about the condition of the material at the time of delivery, you should 1) immediately
place material in recommended storage; and 2) notify the Quality Control office at the vaccine manufacturer;
and 3) notify your state health department immunization program.

**ActHIB® (Aventis Pasteur) should be used within 24 hours of reconstitution if used alone. If Aventis Pasteur
DTaP is used to reconstitute ActHIB®, the TriHibit® vaccine must be used within 30 minutes of reconstitution.
Only Aventis Pasteur DTaP-Tripedia® or the diluent shipped with the product may be used to reconstitute the
Aventis Pasteur ActHIB® product. Aventis Pasteur DAPTACEL® is not licensed for use in reconstitution
of ActHIB®,

Vaccine Storage and Handling Toolkit —————————————— e CHAPTER 8-Selected Biologicals—Page 4




TIV: Trivalent Inactivated Influenza Vaccine

Shipping Requirements
Should be shipped in insulated container.
Maintain temperature at 35° to 46°F
(2° to 8°C). Do not freeze or expose to
freezing temperatures.

Condition upon Arrival*

Should not have been frozen or exposed to
freezing temperatures. Refrigerate on
arrival.

Storage Requirements

Refrigerate immediately upon arrival. Store
at 35° to 46°F (2° to 8°C). Do not freeze or
expose to freezing temperatures.

Shelf Life

Formulated for use during current
influenza season.

Instructions for Use

Shake vial vigorously before withdrawal and
use.

Shelf Life After Opening

Multidose Vials: The vaccine should be
administered shortly after withdrawal from
the vial.

Manufacturer-Filled Syringes: Sterile
until removal of hub cap.

Special Instructions

Rotate stock so that the earliest dated
material is used first.

* If you have questions about the condition of the material at the time of delivery, you should 1) immediately
place material in recommended storage; and 2) notify the Quality Control office at the vaccine manufacturer;
and 3) notify your state health department immunization program.

Vaccine Storage and Handling Toolkit —=————————-
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LAIV: Live Attenuated Influenza Vaccine

Shipping Requirements

Should be shipped frozen in insulated
container with dry ice. at 4°F (-20°C) or
colder. Shipment includes WarmMark™
temperature indicator.

Condition upon Arrival*

Should be frozen at -20°C (4°F) or colder;
must not have thawed in shipment. (All
windows in WarmMark™ indicator should
be white. If any indicator windows are red,
do not use the product. Call the
manufacturer for further instructions.)

NOTE: The manufacturer-supplied freezer box
must have been placed in the separately sealed
frost-free freezer compartment for at least 4
consecutive days before the arrival of the vaccine
shipment. The freezer box can hold up to 80 doses
of vaccine at one time (8 cartons of 10 doses each).

Storage Requirements

On arrival, immediately store in manual
defrost freezer or in manufacturer-supplied
freezer box placed in a separately sealed
frost-free freezer compartment with its own
exterior door.

Must be maintained in a continuously
frozen state at 5°F (-15°C) or colder. No
freeze/thaw cycles are permitted with this
vaccine. May be stored in either a manual
defrost freezer or in a freezer box placed in
a frost-free freezer compartment. A frost-
free freezer is not appropriate for storage
without a freezer box.

In order to maintain the temperature of 5°F
(-15°C) or colder in the freezer, it will be
necessary in most refrigerator/freezer
models to turn the temperature dial down
to the coldest setting. This may result in the
refrigerator compartment temperature

being lowered as well. Careful monitoring
of the refrigerator temperatures will be
necessary to avoid freezing killed or
inactivated vaccines.

Shelf Life

Formulated for use during current
influenza season.

Instructions for Use
Thaw sprayer in palm of hand before
administering. May also be thawed in a
refrigerator and stored at 35° to 46°F
(2° to 8°C) for no more than 60 hours prior
to use. Do not refreeze after thawing.

Shelf Life After Thawing

The vaccine should be administered shortly
after thawing. Vaccine thawed in the
refrigerator and stored at 35° to 46°F

(2° to 8°C) that is not used within 60 hours
must be discarded in an impenetrable
sharps container.

Special Instructions
Rotate stock so that the earliest dated
material is used first.

NOTE: all materials used for administering live
virus vaccines should be burned, boiled, or
autoclaved prior to disposal.

The LAIV freezer box is intended for
LAIV storage only. It is not intended for
transport or for use outside the freezer.

* If you have questions about the condition of the material at the time of delivery, you should 1) immediately
place material in recommended storage; and 2) notify the Quality Control office at the vaccine manufacturer;
and 3) notify your state health department immunization program.

2-9



MMR: Measles/Mumps/Rubella Vaccine,
MR: Measles/Rubella Vaccine,

Measles Virus Vaccine, Mumps Virus Vaccine,
Rubella Virus Vaccine

Shipping Requirements
Vaccine: Use insulated container. Must be
shipped with refrigerant. Maintain at 10°C
(50°F) or less. If shipped with dry ice,
diluent must be shipped separately.

Diluent: May be shipped with vaccine, but
do not place in container with dry ice.

Condition upon Arrival*

Should be at or below 50°F (10°C). If above
this temperature, see instructions (*) below.
Do not use warm vaccine. Refrigerate on
arrival.

Storage Requirements

Vaccine may be stored separately from
diluent. Store as follows:

Vaccine: Refrigerate immediately upon
arrival. Store at 35° to 46°F (2° to 8°C).
Protect from light at all times, since such
exposure may inactivate the virus.

Diluent: May be refrigerated or stored at
room temperature (68° to 77°F [20° to
25°C]). Do not freeze or expose to
freezing temperatures.

NOTE: Freeze-dried (lyophilized) MMR vaccine
may be maintained at freezer temperatures.

Shelf Life

Check expiration date on container or vial.

Instructions for Reconstitution
and Use

Reconstitute just before using. Use only the
diluent supplied to reconstitute the vaccine.
Inject diluent into the vial of lyophilized
vaccine and agitate to ensure thorough
mixing. Withdraw entire contents into
syringe and inject total volume of vaccine
subcutaneously.

Shelf Life After Reconstitution,
Thawing or Opening
After reconstitution, use immediately or
store in a dark place at 35° to 46°F (2° to
8°C). Discard if not used within 8 hours.

Special Instructions
Rotate stock so that the earliest dated
material is used first.

NOTE: all materials used for administering live
virus vaccines should be burned, boiled, or
autoclaved prior to disposal.

* If you have questions about the condition of the material at the time of delivery, you should 1) immediately
place material in recommended storage; and 2) notify the Quality Control office at the vaccine manufacturer;
and 3) notify your state health department immunization program.

Vaccine Storage and Handling Toolkit —=————————-
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Meningococcal Polysaccharide Vaccine,

Groups A, C, Y, W-135

Shipping Requirements

Should be shipped in insulated container.
Maintain temperature at 35° to 46°F

(2° to 8°C). Do not freeze or expose to
freezing temperatures.

Condition upon Arrival*

Should not have been frozen or exposed to
freezing temperatures. Refrigerate on
arrival.

Storage Requirements

Refrigerate immediately upon arrival. Store
at 35° to 46°F (2° to 8°C). Do not freeze or
expose to freezing temperatures.

Shelf Life

Check expiration date on vial or container.

Instructions for Reconstitution
and Use

Reconstitute gently. This is a white powder
that yields a clear, colorless liquid when
reconstituted with 0.6 ml (single-dose vial)
or 6 ml (10-dose vial) of sterile distilled
water.

Shelf Life After Reconstitution
or Opening
Single-Dose Vials: Use within 30 minutes
of reconstitution.

Multidose Vials: Unused portions of
multidose vials may be refrigerated at
35° to 46°F (2° to 8°C) and used up to
35 days after reconstitution.

Special Instructions

Diluent to be used is sterile, distilled water
for injection; diluent for 10-dose vial also
contains 0.01% thimerosal. Reconstituted
vaccine should be injected subcutaneously.
Do not inject intradermally,
intramuscularly, or intravenously.

Rotate stock so that the earliest dated
material is used first.

* If you have questions about the condition of the material at the time of delivery, you should 1) immediately
place material in recommended storage; and 2) notify the Quality Control office at the vaccine manufacturer;
and 3) notify your state health department immunization program.

Vaccine Storage and Handling Toolkit —=————————-
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PCV: Pneumococcal Conjugate Vaccine (7-Valent)

Shipping Requirements

Should be shipped in insulated container.
Maintain temperature at 35° to 46°F

(2° to 8°C). Do not freeze or expose to
freezing temperatures.

Condition upon Arrival*

Should not have been frozen or exposed to
freezing temperatures. Refrigerate on
arrival.

Storage Requirements
Refrigerate immediately upon arrival. Store
at 35° to 46°F (2° to 8°C). Do not freeze or
expose to freezing temperatures.

Shelf Life

Check expiration date on vial or container.

Instructions for Use
Vaccine should appear as a homogenous
white suspension after vigorous shaking.
The vaccine should be administered
intramuscularly only.

Shelf Life After Opening

The vaccine should be administered shortly
after withdrawal from the vial.

Special Instructions
This vaccine is a suspension containing
adjuvant and should not be used if the
particles cannot be resuspended after
vigorous shaking.

Rotate stock so that the earliest dated
material is used first.

PPV: Pneumococcal Polysaccharide Vaccine

(Polyvalent)

Shipping Requirements

Should be shipped in insulated container.
Maintain temperature at 35° to 46°F

(2° to 8°C). Do not freeze or expose to
freezing temperatures.

Condition upon Arrival*
Should not have been frozen or exposed to
freezing temperatures. Refrigerate on
arrival.

Storage Requirements
Refrigerate immediately upon arrival. Store
at 35° to 46°F (2° to 8°C). Do not freeze or
expose to freezing temperatures.

Shelf Life

Check expiration date on vial or container.

Instructions for Use
Follow manufacturer's directions.

Shelf Life After Opening

Single-Dose Vials: The vaccine should be
administered shortly after withdrawal from
the vial.

Multidose Vials: Unused portions of
multidose vials may be refrigerated at
35° to 46°F (2° to 8°C) and used until
outdated, if not contaminated.

Special Instructions

Do not inject intravenously. Intradermal
administration may cause severe local
reactions and should be avoided.

Rotate stock so that the earliest dated
material is used first.

* If you have questions about the condition of the material at the time of delivery, you should 1) immediately
place material in recommended storage; and 2) notify the Quality Control office at the vaccine manufacturer;
and 3) notify your state health department immunization program.

Vaccine Storage and Handling Toolkit —=————————-
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Varicella (Chickenpox) Vaccine

Shipping Requirements
Vaccine: Use insulated container. Must be
shipped with dry ice only, at 4°F (-20°C) or
colder. Should be delivered within 2 days.
Diluent: May be shipped with vaccine, but
do not place in container with dry ice.

Condition upon Arrival*

Should be frozen. Vaccine should remain at
4°F (-20°C) or colder until arrival at the
healthcare facility. Dry ice should still be
present in the shipping container when
vaccine is delivered. See instructions (*)
below.

Storage Requirements

Vaccine: Freeze immediately upon arrival.
Maintain vaccine in a continuously frozen
state at 5°F (-15°C) or colder. No
freeze/thaw cycles are allowed with this
vaccine. Vaccine should only be stored in
freezers or refrigerator/freezers with
separate doors and compartments.
Acceptable storage may be achieved in
standard household freezers purchased in
the last 10 years, and standard household
refrigerator/freezers with a separate, sealed
freezer compartment. "Dormitory-style"
units are not appropriate for the storage of
varicella vaccine.

In order to maintain temperatures of
5°F (-15°C) or colder, it will be necessary in

most refrigerator/freezer models to turn the

temperature dial down to the coldest
setting. This may result in the refrigerator

compartment temperature being lowered as

well. Careful monitoring of the refrigerator
temperature will be necessary to avoid
freezing killed or inactivated vaccines.

Diluent: May be refrigerated or stored at
room temperature (68° to 77°F [20° to
25°C]). Do not freeze or expose to
freezing temperatures.

Shelf Life

Check expiration date on container or vial.

Instructions for Reconstitution
and Use

Reconstitute just before using. Use only the
diluent supplied to reconstitute the vaccine.

Shelf Life After Reconstitution,
Thawing or Opening
Protect from light. Discard if not used
within 30 minutes of reconstitution.

Special Instructions

If this vaccine is stored at a temperature
warmer than 5°F (-15°C), it will result in a
loss of potency and a reduced shelf life. If a
power outage or some other situation
occurs that results in the vaccine storage
temperature rising above the recommended
temperature, the healthcare provider should
contact Merck, the vaccine manufacturer, at
1-800-609-4618 for a reevaluation of the
product potency before using the vaccine.

Rotate stock so that the earliest dated
material is used first.

NOTE: all materials used for administering live
virus vaccines should be burned, boiled, or
autoclaved prior to disposal.

* If you have questions about the condition of the material at the time of delivery, you should 1) immediately
place material in recommended storage; and 2) notify the Quality Control office at the vaccine manufacturer;
and 3) notify your state health department immunization program.

Vaccine Storage and Handling Toolkit —————————————— e CHAPTER 8-Selected Biologicals—Page 10




Manufacturer Quality Control Office
Telephone Numbers

Manufacturer/Distributor

Telephone
Number

Products

sanofi pasteur
www.us.aventispasteur.com

800-822-2463

DTaP, DTaP-Hib, DT,
Td, TT, Hib,
MCV4, MPSV4,
Influenza (TIV), IPV

Bayer Biological Products
www.bayerbiologicalsusa.bayerhealthcare.com/products.asp

800-288-8371

IGIM, HBIG, TIG

Centers for Disease Control & Prevention
Drug Service
www.cdc.gov/ncidod/srp/drugs/drug-service.html

404-639-3670

Distributor for
Diphtheria antitoxin

Chiron
www.chiron.com/products/vaccines/index.html

800-200-4278
(medical information
pharmacist)

800-244-7668

(customer support)

Influenza (TIV)

GlaxoSmithKline
www.gsk.com/products/vaccines.jsp

866-475-8222

(customer support)

888-825-5249

(customer support)

DTaP, DTaP-HepB-
IPV, HepA, HepB,
HepA-HepB

Massachusetts Biological Labs

617-983-6400

Td, TT, IGIM, VZIG

Medimmune, Inc.
www.medimmune.com

877-358-6478
(LAIV customer support)

877-633-4411

(general customer support)

Influenza (LAIV)

Merck
www.merck.com

800-609-4618

(customer support)

800-672-6372

(customer support)

Hib, Hib-HepB, PPV23,
HepA, HepB,
MMR, Measles, Mumps,
Rubella, Varicella

800-635-1766 HBIG
Nabi Biopharmaceuticals
www.nabi.com

800-999-9384 (storage) Hib, PCV7
Wyeth 800-934-5556
h (customer support)

www.wyeth.com 800-666-7248

(customer support)

July 2004
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Please follow the instructions below if temperatures are outside the ranges.
Knowledgable, trained staff determine action(s), which may include:

1. Notify supervisor
2. Attempt to adjust thermostat
3. Check condition of storage unit (i.e.,electrical supply, seals, lint on coils)

4. Recheck the temperature in two hours
5. Call Maintenance if ineffective
6. Move contents to controlled storage

DATE

TIME

TEMP.

PROBLEM

ACTION TAKEN

RESULTS

INITIAL
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Please follow the instructions below if temperatures are outside the ranges.

Knowledgable, trained staff determine action(s), which may include:

1. Notify supervisor
2. Attempt to adjust thermostat
3. Check condition of storage unit (i.e.,electrical supply, seals, lint on coils)

4. Recheck the temperature in two hours
5. Call Maintenance if ineffective
6. Move contents to controlled storage

DATE

TIME

TEMP.

PROBLEM

ACTION TAKEN

RESULTS

INITIAL
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Do not unplug refrigerator/
freezer or break circuit.

Expensive vaccine in storage.

In event of electrical problem, immediately contact:

Do not unplug refrigerator/
freezer or break circuit.

Expensive vaccine in storage.

In event of electrical problem, immediately contact:

Do not unplug refrigerator/
freezer or break circuit.

Expensive vaccine in storage.

In event of electrical problem, immediately contact:
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5&8@?&% Handle with Care!

Varicella”
. I
Store in Freezer
5°F (-15°C) or colder Live Attenuated
Influenza
. (]
Inactivated ]
. . Combination Vaccines
Sto%e moRefrlogegator Vaccines containing
35°-46°F (2°-8°C) Diphtheria, Tetanus,
and/or Acellular Pertussis
Hepatitis A
m Keep your refrigerator and Hepatitis B
freezer within the proper Hib
temperature ranges. IPV
m Keep your vaccine within -
the proper temperature Pneumococcal (PCV & PPV)
ranges. Inactivated Influenza
® Measure and record )
refrigerator and Meningococcal (MCV4 & MPSV4)
freezer temperatures MMR*’**
twice daily. * Do not expose to light.
® Take immediate action ** Unreconstituted lyophilized (freeze-dried)
if temperatures are out R < frozen.
of range.

B Keep MMR vaccine cold and
protected from light.

m Keep varicella vaccine
frozen and protected
from light.

m Keep live attenuated influ-

enza vaccine (LAIV) frozen. PKOTE CT
m Rotate your vaccine stocks. PATl E NTS
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(Pink, fluorescent sticker tag)

(Orange, hard-plastic tag)

These tags are available through the Colorado Department of Public Health & Environment,
Immunization Program, 303-692-2797.



Vaccine Storage and Handling FAQs (rage 1 of 7)

Vaccine Potency

What happens to vaccine contents when vaccines are not properly stored
(i.e., not refrigerated?)

Excessive heat or cold exposure damages vaccine, resulting in loss of potency. Excessive cold
exposure is as bad, if not worse than excessive heat exposure for most vaccines. Once
potency is lost, it can never be restored. Furthermore, each time vaccine is exposed to
excessive heat or cold, the loss of potency increases and eventually, if the cold chain is not
correctly maintained, all potency will be lost, and the vaccine becomes useless. Measles,
mumps, and rubella (MMR) vaccine and varicella vaccine are sensitive to light, which also
causes loss of potency of these particular vaccines. If you have concerns about your vaccine
supply, contact the vaccine manufacturer and the state health department

immunization program.

How can you determine if vaccine has been out of the safe temperature range long
enough to affect its efficacy? Is there a set amount of time that is a guideline for
vaccine thresholds?

It depends on the vaccine, the length of time it was outside of recommended storage
conditions, and the environment it was in (temperature and light). The National
Immunization Program of the Centers for Disease Control and Prevention recommends that
whenever there is any doubt about the integrity of a vaccine it should be clearly marked “Do
Not Use” and stored under appropriate conditions in a properly functioning vaccine storage
unit until the integrity of the vaccine is determined. Contact the vaccine manufacturer and
the state health department immunization program for further guidance. Do not assume
that vaccine inappropriately exposed to light or to excessive temperatures cannot

be salvaged.

Refrigerator and Freezer Requirements

What are the exact measurements required by the National Immunization Program
(NIP) for a refrigerator to hold vaccines?

NIP has never made a recommendation based on size. NIP recommends that any
refrigerator, freezer, or combined refrigerator/freezer unit used to store vaccine must:
M Be able to maintain required vaccine storage temperatures year-round;
M Be large enough to hold the year’s largest inventory;
B Have a certified calibrated thermometer inside each storage compartment; and
M Be dedicated to the storage of vaccines.

Refrigeration units for vaccine storage are all available in various sizes and shapes. Some
stand free and others fit under counters. If an under-counter unit has separate exterior

2-23



Vaccine Storage and Handling FAQs (rage 2 of 7)

doors for the refrigerator and freezer compartments and can maintain appropriate
temperatures in these compartments, both the refrigerator and freezer compartments may
be used for vaccine storage. However, the size of an under-counter unit limits the amount of
vaccine that can be stored. Be sure that the capacity is sufficient to store the vaccine supply
while still allowing for air circulation within the unit. Avoid overstocking the unit because
this impedes air flow and leads to temperature fluctuations that may expose the vaccines to
inappropriate temperatures. If you need to store large quantities of vaccine, then additional
under-counter units or a full-size unit would be needed.

Small single-door (dormitory-style or bar-style) combined refrigerator/freezer units should
not be used for vaccine storage. The freezer compartment in this type of unit is incapable of
maintaining temperatures cold enough to store varicella and live attenuated influenza
vaccines. If attempts are made to cool the freezer compartment to the appropriate
temperature, the temperature in the refrigerator compartment will fall below the
recommended range, potentially freezing the refrigerated vaccines. However, this type of
unit may be adequate for storing small quantities of inactivated and MMR vaccines in the
refrigerator compartment (not the freezer compartment) if the refrigerator compartment
can maintain temperatures at 35° to 46°F (2° to 8°C). Make sure not to overstock the unit
and impede cold air circulation.

When is a “dormitory- style” refrigerator not adequate for storing vaccines?

This type of unit is not acceptable for storing varicella or live attenuated influenza vaccines
because the freezer compartment is incapable of maintaining temperatures at 5°F (-15°C) or
colder. However, a dormitory refrigerator may be used for storing small quantities of
vaccines that require only refrigeration if the unit can maintain temperatures at 35° to 46°F
(2° to 8°C) and if the volume of vaccine stored in the unit is small enough to allow adequate
cold air circulation.

We work in a mobile van that has a dorm-like refrigerator for vaccine storage. I have
been unable to find a refrigerator and a separate freezer that would meet the vaccine
storage temperature requirements. What do you advise?

A dormitory-style refrigerator may be used for storing small quantities of vaccines that
require only refrigeration if the unit can maintain temperatures at 35° to 46°F (2° to 8°C)
and if the volume of vaccine stored in the unit is small enough to allow adequate cold air
circulation. If you store varicella vaccine in a refrigerator it must be used within 72 hours or
discarded and it cannot be refrozen. Live attenuated influenza vaccine stored in a
refrigerator must be used within 60 hours or discarded and it also cannot be refrozen.



Vaccine Storage and Handling FAQs (rage 3 of 7)

Vaccine Storage Locations

I was told that vaccine stored in a refrigerator could not be stored on the top or bottom
shelf and the vaccine could only be in the very middle of the shelves. Is this true?

The temperature inside the refrigerator compartment is not consistent throughout. The
temperature in the vegetable bins, on the floor, next to the walls, in the door, and near the
cold air venting from the freezer may differ significantly from the temperature in the main
body of the refrigerator. Ideally, vaccines should be situated on the middle shelves, away
from these areas.

Many combined refrigerator/freezer units use a cooling system that directs cold air from the
freezer compartment into the main refrigerator compartment through a vent, which is
usually located above the top shelf. Refrigerated vaccines should always be stored far enough
away from the air venting from the freezer compartment to avoid freezing the vaccines. If
the vaccines can be situated away from the cold air vent and the temperature in this area is
within the recommended range of 35° to 46°F (2° to 8°C), the vaccines may also be stored on
the upper shelf. If the upper shelf must be used for vaccine storage, it would be best to place
MMR on this shelf because MMR is not sensitive to freezing temperatures like the other
refrigerated vaccines.

We have a large quantity of vaccines, and space is always an issue. Since we cannot put
vaccines in the vegetable bins, can we remove the bins and then put vaccines in
that space?

Vaccines should not be stored in the vegetable bins or in the space occupied by the vegetable
bins because the temperature near the floor of the refrigerator is not stable and differs from
that in the middle of the compartment. The National Immunization Program recommends
that you remove the vegetable bins and put bottles of water in that space to help maintain a
constant temperature in your refrigerator.

Is it safe to store vaccines and other biologics in the same refrigerator with
lab specimens?

If possible, other medications and other biologic products should not be stored inside the
vaccine storage unit. If there is no other choice, these products must be stored below the
vaccines on a different shelf. This prevents contamination of the vaccines should the other
products spill, and reduces the likelihood of medication errors.

What are the guidelines for storing vaccine during off-site clinics?

It does not matter whether the vaccine is being stored at a traditional office or off-site.
Vaccines must be stored at the temperatures recommended by the manufacturers regardless
of where they are.



Vaccine Storage and Handling FAQs (page 4 of 7)

Ideally, vaccines should be stored at the recommended temperatures inside a properly
functioning storage unit (e.g., refrigerator, freezer, refrigerator/freezer combination) at the
off-site clinic. If such a unit is not available and the vaccine must be maintained in an
insulated cooler during the off-site clinic, keep the cooler closed as much as possible. A
thermometer must be kept in the cooler with the vaccines, and temperatures should be
checked and recorded periodically to ensure that the cold chain is not broken. The National
Immunization Program of the Centers for Disease Control and Prevention recommends
that, at a minimum, vaccine temperatures be checked and recorded hourly.

Temperature Monitoring

How often should temperatures be recorded for refrigerator and freezer compartments
where vaccines are stored?

Temperatures inside refrigerator and freezer compartments should be measured and
recorded at least twice a day, once at the start of the clinic day and a second time before the
clinic is closed for the day. Immediate action must be taken if the temperature is outside the
recommended range for either compartment.

How long do you need to monitor temperatures after a refrigerator or freezer thermostat
is adjusted before you know the temperatures are within the recommended range and
you can safely store vaccines in them?

After the thermostat in a working refrigerator or freezer has been adjusted, check the
temperature in both the refrigerator and freezer (if using a combined unit) every half hour
until the temperature stabilizes. If the temperature rises or falls rapidly or is outside the
recommended range, adjust the thermostat inside the unit and repeat the process.

As a general guideline, the National Immunization Program also suggests that you monitor
temperatures inside the refrigerator and freezer for a week in any new (or newly repaired)
unit before it is used for vaccine storage. This practice allows you to check that the unit is
performing well and allows time to make any necessary adjustments before expensive
vaccines are put at risk. Of course, twice daily temperature monitoring should be an ongoing
practice as well.

Our clinics use a digital thermometer in the refrigerators where vaccines are stored
(battery powered and National Institute of Standards and Technology certified). These
thermometers also have alarm capability and can show the temperature range since the
thermometer was last checked and cleared. Is it still necessary to record temperatures
twice a day or will once a day be adequate?

The National Immunization Program (NIP) still recommends twice daily temperature
monitoring and recording. Alarms and continuous recording thermometers add another
layer of protection and are a great addition but they are not a substitute for manually
checking and recording the temperatures twice daily. Relying solely on alarms can lead to

complacency and inappropriate temperatures may not be discovered in a timely manner
2-26



Vaccine Storage and Handling FAQs (rage 5 of 7)

(e.g., alarm battery failure). Temperatures may be recorded continuously by some
thermometers but, unless someone physically checks the recordings twice a day,
inappropriate storage temperatures may not be detected and corrected in a timely manner.
Therefore, NIP recommends checking and recording the temperatures first thing in the
morning to be sure there has not been a problem overnight. Check and record the
temperatures at the end of the clinic day to make sure there has not been a problem during
the day (which acts as a backup for the alarm in case it is not working or in case no one
heard it). This end-of-the-day temperature reading also gives you a reference point should
there be a subsequent temperature problem overnight. Recording twice daily temperatures
also gives you a record over time of how well your refrigerator and freezer are working so
you can spot trends in temperature during the day or overnight. Vaccines are expensive and
if they have been damaged because of storage at inappropriate temperatures you may not be
protecting your patients. Manually checking and recording the temperatures twice daily
takes very little time and is worth the extra effort.

Why is it recommended that we keep temperature logs for 3 years?

By keeping temperature logs for at least 3 years, you can track recurring temperature
problems and determine how long they have been happening. This information allows you
to better define the time frame in question and take appropriate action. For example, out-of-
range temperature problems are sometimes detected after-the-fact. A record review can
determine how long temperatures have been out of range, which vaccines may have been
compromised, and which vaccine recipients may need to be recalled. Archived temperature
logs also show how well the vaccine storage unit is working over time and can be used to
determine when a unit may need adjustment, maintenance, or replacement, such as when
temperatures are consistently at the limit or sometimes beyond the limit of the
recommended temperature range.

Vaccine Expiration

When the expiration date of a vaccine indicates a month and year, does the vaccine
expire on the first or last day of the month?

When the expiration date is marked with only a month and year, the vaccine or diluent may
be used up to and including the last day of the month indicated on the vial. Any unused
vaccine or diluent should not be used after this month has passed.

When a multidose vial is opened and a dose is withdrawn, how long can that vial be
retained for use?

Certain vaccines are distributed in multidose vials. When opened, the remaining doses from
partially used multidose vials can be administered until the expiration date printed on the
vial or vaccine packaging, provided that the vial has been stored correctly and that the
vaccine is not visibly contaminated.



Vaccine Storage and Handling FAQs (rage 6 of 7)

Some multidose vaccine vials contain lyophilized (freeze-dried) vaccine. Once reconstituted,
the life of each vaccine varies from product to product and the new expiration date and time
most likely will differ from that printed on the vial of lyophilized vaccine. Consult the
package insert for the most up-to-date information about expiration dates and times
following reconstitution. Unused reconstituted vaccines kept beyond these limits should not
be administered.

Our state supplies us with 2 mL vials of Immune Globulin (Human) USP. Often we only
use parts of the vial. I read in the package insert that because the Immune Globulin
does not contain a preservative the vial should be entered only once for administration
purposes. Do we need to throw away a vial if it is partially used?

Multiple doses may be withdrawn from this vial during that same clinic day because
bacterial growth from contamination is unlikely during that short interval. However, this
vial must be discarded at the end of the clinic day—it must not be kept overnight for use the
next day. This is the same recommendation as that for the use of single-dose vials of vaccine.
Single-dose vials with broken seals (either the metal tab or the rubber stopper) should be
discarded at the end of the clinic day.

How long is a vaccine dose viable if it has been stored in the refrigerator in a syringe?

There are inadequate data to answer this question. Disposable syringes are meant for
administration of immunobiologics not for storage. The National Immunization Program
(NIP) strongly discourages prefilling syringes and has identified the following problems
associated with this practice:

B Once vaccine is inside the syringe, it is difficult to tell which vaccine is which; this may
lead to administration errors.

W Prefilling syringes leads to vaccine wastage and increases the risk of vaccine storage
under inappropriate conditions.

B Most syringes are designed for immediate administration and not for vaccine storage.
Bacterial contamination and growth can occur in syringes you prefill with vaccines
that do not contain bacteriostatic agents, such as the vaccines supplied in
single-dose vials.

B No stability data are available for vaccine stored in plastic syringes. Vaccine components
may interact with the plastic syringe components with time and thereby reduce
vaccine potency.

M Finally, prefilling syringes is a violation of medication administration guidelines, which
state that an individual should only administer medications s/he has prepared and
drawn up. This is a quality control and patient safety problem because if you do not
draw up the vaccine yourself you cannot be sure of the composition and sterility of the
dose you are administering.



Vaccine Storage and Handling FAQs (rage 7 of 7)

Because of the lack of data concerning the stability and sterility of vaccine stored in syringes
prefilled by providers and because of the other reasons just listed, NIP recommends that
vaccines drawn into syringes be discarded at the end of the clinic day. This does not apply to
manufacturer-supplied prefilled glass syringes.

Vaccine Packing and Transport

In our county we have a number of district offices that are located a significant distance
away from the main office where the vaccines are stored. Some offices are as far as 2
hours away from the main office. Nurses in these offices place monthly orders; the orders
are filled and the vaccines are transported with ice packs to these offices (not always in
a Styrofoam container or ice chest). Are guidelines available that outline how the
vaccines should be packaged and transported?

Contact the vaccine manufacturer and the state health department immunization program
for detailed instructions on packing vaccine for transport. In general, vaccines should be
packed and transported in properly insulated containers. You may use the shipping
containers the vaccines arrived in from the manufacturer. Alternatively, you may use hard-
sided plastic insulated coolers or Styrofoam coolers with at least 2-inch thick walls. Thin-
walled Styrofoam coolers, such as those purchased at grocery stores to hold beverages, are
not acceptable. Pack the vaccines with an adequate supply of refrigerated/frozen packs. Be
sure to place insulating material (e.g., bubble wrap, crumpled paper) between the
refrigerated/frozen packs and the vaccine to prevent accidental freezing. Use properly
placed thermometers in each container. The thermometers should be placed along side the
vaccine and should not be in direct contact with the refrigerated/frozen packs. Frozen
vaccines (i.e., varicella and live attenuated influenza vaccines) require dry ice and special
procedures for transport. The manufacturers’ storage guidelines should be maintained
throughout packing and transport and vaccines should be transferred to properly
functioning refrigerators/freezers upon arrival.



How to Read a Fluid-Filled
Biosafe Liquid Thermometer

(page 1 of 2)
How It Works

Fluid-filled biosafe liquid (bottle) thermometers
consist of two parts. The first part is a glass sensing
bulb connected to a glass tube with a numbered
scale printed along the tube. Inside the tube is a
liquid (usually mercury or colored alcohol) that rises
and falls as the temperature changes in the
immediate area of the sensing bulb. The second part
is a bottle containing a biosafe liquid, such as glycol.
The glass sensing bulb is immersed in the liquid. The
liquid provides a buffer around the sensing bulb so
that the reading does not fluctuate when the
refrigerator or freezer door is opened or closed.

How to Read It

|
7

A fluid-filled biosafe
liquid thermometer.

1. Examine the scale that is marked on the side. Determine if it is in

Fahrenheit or Celsius or both.

2. When reading the temperature, the thermometer should be vertical

and your eyes
should be level with
the top of the liquid

in the glass tube. It is
preferred that the ,
thermometer is read
while still inside the
vaccine storage unit.
However, if this is
not possible, the
thermometer may be
removed from the
unit, read at eye
level, and

quickly replaced.

Reading a fluid-filled biosafe liquid thermometer.




How to Read a Fluid-Filled

Biosafe Liquid Thermometer
(page 2 of 2)

3. The position of the top of the liquid along the scale indicates the
temperature. Read the thermometer to the appropriate number of
significant digits. Shown below are temperatures indicated on one-
degree and half-degree Fahrenheit scales.

40

0

:h 32°

40 ——

30 —

One-degree scale
(sample readings)

Half-degree scale
(sample readings)

4. Record the current temperature on the temperature log. Note any
out-of-range temperatures and the action taken on the back of
the log.

Log for

(Fahrenheit)

2 XX

B

Ly o)

af Commnire Healt

T S ALY £ e U1

Immunzaton Acion Coaliton +

1573 Scloy Ave, Ste. 234 @

St Poul, MN 55104 (651)G47-9009 + wwwimmunzm o ¢ adminimmunze.or

Note: ! Immediate
action must be taken to
correct improper vaccine

storage conditions.

ine Storage ting Record
Date | Time “l';:fe 1‘:“: Problem Action Tuken Resuls Initiaks
Temp
a;}% 5oe j:,? WF :izémyniw "Ll-nga.mdmx_ iﬁ.ﬂw Mx:?«ni. Rapriopra m o)
W Farshied oo e ot 3°F
(T MmN A

Front: Temperature Log for Vaccines.

Reverse: Vaccine Storage Troubleshooting Record.
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How to Read a Liquid

Minimum/Maximum Thermometer
(page 1 of 5)

How It Works

Liquid minimum/maximum thermometers consist of 2 interconnected glass
columns containing a mercury-free liquid. As the temperature changes, the
liquid rises in one column and falls an equal distance in the other column.
Each column has one or two numbered scales beside it (Fahrenheit and/or
Celsius). These scales run in opposite directions so that the scale beside the
“minimum” column is upside down compared to the scale beside the
“maximum” column. As the mercury-free liquid rises and falls with the
change of temperature, the maximum and minimum temperatures are
captured for any given time period by means of two colored floats. The
maximum temperature column has a scale indicating warmer temperatures
on the top and colder temperatures on the bottom. The minimum
temperature scale is upside down, indicating colder temperatures on the top
and warmer temperatures on the bottom. Make sure that the liquid
minimum/maximum thermometer is reset (see step 7) when it is first placed
inside the refrigerator or freezer and following each temperature check.

[ MIN __ - MAx]
o o o
c F c
50 | [sot| |20
40— [@,,| 40
3_0: 10 8; '_30
20| _:

Minimum = -0 E‘ﬁ' |20 Maximum
Temperature Float. 10 20| I— Temperature Float.
HITQ m _b

+ | [l |10

10 || 2|l
= | 2% 10

20 |1l o —20 Note The

30" 180 _E minimum scale
—lF 2|30 is upside-down

40 ||H"glIE40 relative to the
= IoE] 12 maximum scale.

50 |||1206 || =50

Minimum/maximum thermometer.
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How to Read a Liquid
Minimum/Maximum Thermometer
(page 2 of 5)

How to Read It

1. As the temperature changes, the floats are moved by the liquid
columns. The floats “stick” at the highest and lowest temperatures
until reset with the reset button.

2. The bottom of the float registers the maximum temperature on the
right side and the minimum temperature on the left. Note that the
minimum temperature scale is upside down.

Example of maximum
temperature reached: 43°F (6°C).

[ mIN_ _max|
Oc OF Oc
50 | |em| 20
40| [o| (40
30| [» = — 30
20 | 5. | 20
— [ |
10 5| =10
O_I | ] | [miNn_  _ max]
+_ ln “2--' d o o o
10 |JL 25 c F c
— L | 50
20| ¢ —
= 40
30| 3 =
40| —30
50 ||| 20
| = - 10
_+
0
—1
- 20
- 30
40
. 50

Example of minimum
temperature reached: 30°F (-1°C).



How to Read a Liquid
Minimum/Maximum Thermometer
(page 3 of 5)

3. The current temperature can be read using either the
minimum or maximum column because they should indicate the
same temperature.

o
F C

3]
o

Ll ‘ L__:.fc

N[ )%

39°

"
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i
i

=y
o

S |
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[ = T A el N
T

I._u.[

L

Example of current temperature: 39°F (4°C).

4. When reading the temperature, the thermometer should be vertical
and your eyes should be level with the top of the liquid in the glass
tube. It is preferred that the thermometer is read while still inside the
vaccine storage unit. However, if this is not possible, the
thermometer may be removed from the unit, read at eye level, and
quickly replaced. Do not touch the liquid column and expose it to
body heat because this will cause a falsely elevated
temperature reading.

When reading the
temperature, the
thermometer should be
vertical and your eyes |-
should be level with the

top of the liquid in the F
glass tube. \V‘L




How to Read a Liquid

Minimum/Maximum Thermometer
(page 4 of 5)

5. Read the thermometer to the appropriate number of significant digits.
If there is more than one scale printed on the thermometer, always
read the same scale (either °F or °C). Shown below are temperatures
indicated on one-degree and half-degree Fahrenheit scales.

40 |——— e 4(° 40 ——

One-degree scale Half-degree scale
(sample readings). (sample readings).

Note Read the thermometer to the appropriate
number of significant digits.

6. Record the current temperature on front of the temperature log. Note
any out-of-range temperatures and the action taken on the back of
the log.

Vaceine Storage Troubleshooting Record
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Record the current temperature on front of the Note any out-of-range temperatures and the
temperature log. action taken on the back of the log.



How to Read a Liquid

Minimum/Maximum Thermometer
(page 5 of 5)

. Reset the thermometer only after the current, minimum, and

maximum temperatures have been checked. To reset the
minimum/maximum thermometer, press the reset button to bring the
colored floats to rest on the top of the liquid columns on both the
right and left sides. The starting temperature for both floats should be
the same.
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Press the Reset Button to reset the Resetting the thermometer brings the two floats
minimum/maximum thermometer. to rest at the current temperature.



How to Read a Chart Recorder
(page 1 of 4)

How It Works

Chart recorders consist of a graph wheel with replaceable graph paper and
ink pens. The pens mark the temperature on the graph paper as the wheel
turns. The current temperature is at the end of the line. Temperatures are
recorded continuously, 24 hours a day. The wheels of the most common
models used for vaccine temperature monitoring make one full rotation every
seven days. The graph paper has Fahrenheit or Celsius scales on it and the
temperature is read where the ink line falls on the scale. Follow manufacturer
instructions for loading the chart to ensure that the chart references the
correct time.

Acceptable
range.

Chart recorder. Graph paper— Graph paper—range.
two-degree increments.

How to Read It

1. The graph contains two scales: one along the outer border of the
paper that indicates the day of the week and the time; the other
radiating from the center of the graph, like the spokes of a wheel,
that indicates the temperature. The temperature will either be in
Fahrenheit or Celsius.

Temperature
scale.

Day and time
scale.

Each graph contains two scales.
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How to Read a Chart Recorder
(page 2 of 4)

2. To read the temperature for any point of interest along the recorded
ink line, find the nearest graph line that circles the center of the
graph. Follow that circular graph line to the temperature scale. The
temperature is indicated by where the circular graph line intersects
the scale. Temperature scales come in different increments. On some
graphs, the circular graph lines represent 1-degree increments on the
temperature scale. On other graphs, the circular graph lines
represent 2-degree increments.

/1] é

Current temperature is 33°F Current ten?perature is 48°F
(end of red line). Each circular graph (end of red line). Each circular graph
line represents 1 degree. line represents 2 degrees.

3. To read the day for any point of interest along the recorded ink line,
find the nearest curved line flowing from the center of the graph to
the outside border. Follow the curved line to the outside border to
read the day of the week. Estimate the time of day from the nearest
curved line. The curved lines usually progress in 3-hour increments.

.-"‘J

Nearest curved line to Follow curved line to outside = Current temperature falls on the line
temperature of interest (current border to reach the halfway between the curved lines
temperature at end of red line). day and time scale. “Noon” and “6PM"” under “FRIDAY",

indicating Friday, 3 p.m.
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How to Read a Chart Recorder

(page 3 of 4)
4. Record the current temperature on the temperature log. Note any
out-of-range temperatures and the action taken on the back of
the log.

Note: ! Immediate

action must be taken to

correct improper vaccine

storage conditions.
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Front: Temperature Log for Vaccines. Reverse: Vaccine Storage Troubleshooting Record.

5. Some charts (such as the one shown here) may have only a white
band (without circular graph lines) indicating
the recommended temperature range for
vaccine storage. In this case, you must still
document that the temperatures were
checked twice daily and were in range. You
may either:

a. Make a mark in the unshaded area of
the temperature log that corresponds
to the position of the line on the chart
recorder graph (an approximation is
acceptable, so long as the recorded Chart with only a white band
temperature is within the (without circular graph lines)
recommended range); or indicating the recommended

temperature range.
b. Write “graph in range” or some similar
notation in the appropriate column of the temperature log.




How to Read a Chart Recorder
(page 4 of 4)

6. All charts from recording thermometers must be kept with the
temperature logs for a minimum of 3 years. Charts should always be
labeled with the date range before they are place in the chart
recorder and when they are removed.

7. Some graphing thermometers have both a recording wheel and a
digital temperature display. The reading from the digital display may
not be the same as the temperature recorded on the chart. In case of
discrepancies, the charted reading on the certified calibrated chart
recorder is preferred over the digital reading, which uses a separate,
uncertified sensor.
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