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ADMINISTRATION OF VACCINES
(MMWR February 8, 2002; 51 [RR-2]: 11–14)

Infection Control and Sterile Technique

Persons administering vaccines should follow necessary precautions to minimize risk for spreading dis-
ease. Hands should be washed with soap and water or cleansed with an alcohol-based waterless antisep-
tic hand rub between each patient contact. Gloves are not required when administering vaccinations,
unless persons administering vaccinations are likely to come into contact with potentially infectious body
fluids or have open lesions on their hands. Syringes and needles used for injections must be sterile and
disposable to minimize the risk of contamination. A separate needle and syringe should be used for each
injection. Changing needles between drawing vaccine from a vial and injecting it into a recipient is
unnecessary. Different vaccines should never be mixed in the same syringe unless specifically licensed for
such use.

Disposable needles and syringes should be discarded in labeled, puncture-proof containers to prevent
inadvertent needle-stick injury or reuse. Safety needles or needle-free injection devices also can reduce
the risk for injury and should be used whenever available (see Occupational Safety Regulations).

Recommended Routes of Injection and Needle Length

Routes of administration are recommended by the manufacturer for each immunobiologic. Deviation
from the recommended route of administration might reduce vaccine efficacy (53,54) or increase local
adverse reactions (55–57). Injectable immunobiologics should be administered where the likelihood of
local, neural, vascular, or tissue injury is limited. Vaccines containing adjuvants should be injected into
the muscle mass; when administered subcutaneously or intradermally, they can cause local irritation,
induration, skin discoloration, inflammation, and granuloma formation.

Subcutaneous Injections

Subcutaneous injections usually are administered at a 45-degree angle into the thigh of infants aged <12
months and in the upper-outer triceps area of persons aged ≥12 months. Subcutaneous injections can be
administered into the upper-outer triceps area of an infant, if necessary. A 5/8-inch, 23–25-gauge needle
should be inserted into the subcutaneous tissue.

Intramuscular Injections

Intramuscular injections are administered at a 90-degree angle into the anterolateral aspect of the thigh or
the deltoid muscle of the upper arm. The buttock should not be used for administration of vaccines or
toxoids because of the potential risk of injury to the sciatic nerve (58). In addition, injection into the but-
tock has been associated with decreased immunogenicity of hepatitis B and rabies vaccines in adults, pre-
sumably because of inadvertent subcutaneous injection or injection into deep fat tissue (53,59).
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For all intramuscular injections, the needle should be long enough to reach the muscle mass and prevent
vaccine from seeping into subcutaneous tissue, but not so long as to involve underlying nerves and blood
vessels or bone (54,60–62). Vaccinators should be familiar with the anatomy of the area into which they
are injecting vaccine. An individual decision on needle size and site of injection must be made for each
person on the basis of age, the volume of the material to be administered, the size of the muscle, and the
depth below the muscle surface into which the material is to be injected.

Although certain vaccination specialists advocate aspiration (i.e., the syringe plunger pulled back before
injection), no data exist to document the necessity for this procedure. If aspiration results in blood in the
needle hub, the needle should be withdrawn and a new site should be selected.

Infants (persons aged <12 months). Among the majority of infants, the anterolateral aspect of the thigh
provides the largest muscle mass and is therefore the recommended site for injection. For the majority of
infants, a 7/8–1-inch, 22–25-gauge needle is sufficient to penetrate muscle in the infant’s thigh.

Toddlers and Older Children (persons aged ≥12 months–18 years). The deltoid muscle can be used if the
muscle mass is adequate. The needle size can range from 22 to 25 gauge and from 7/8 to 11⁄4 inches, on
the basis of the size of the muscle. For toddlers, the anterolateral thigh can be used, but the needle should
be longer, usually 1 inch.

Adults (persons aged >18 years). For adults, the deltoid muscle is recommended for routine intramuscu-
lar vaccinations. The anterolateral thigh can be used. The suggested needle size is 1–11⁄2 inches and 22–25
gauge.

Intradermal Injections

Intradermal injections are usually administered on the volar surface of the forearm. With the bevel facing
upwards, a 3/8–3/4-inch, 25–27-gauge needle can be inserted into the epidermis at an angle parallel to
the long axis of the forearm. The needle should be inserted so that the entire bevel penetrates the skin
and the injected solution raises a small bleb. Because of the small amounts of antigen used in intradermal
vaccinations, care must be taken not to inject the vaccine subcutaneously because it can result in a subop-
timal immunologic response.

Multiple Vaccinations

If ≥2 vaccine preparations are administered or if vaccine and an immune globulin preparation are admin-
istered simultaneously, each preparation should be administered at a different anatomic site. If ≥2 injec-
tions must be administered in a single limb, the thigh is usually the preferred site because of the greater
muscle mass; the injections should be sufficiently separated (i.e., ≥1 inch) so that any local reactions can
be differentiated (55,63). For older children and adults, the deltoid muscle can be used for multiple intra-
muscular injections, if necessary. The location of each injection should documented in the person’s med-
ical record.
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Jet Injection

Jet injectors (JIs) are needle-free devices that drive liquid medication through a nozzle orifice, creating a
narrow stream under high pressure that penetrates skin to deliver a drug or vaccine into intradermal,
subcutaneous, or intramuscular tissues (64,65). Increasing attention to JI technology as an alternative to
conventional needle injection has resulted from recent efforts to reduce the frequency of needle-stick
injuries to health-care workers (66) and to overcome the improper reuse and other drawbacks of needles
and syringes in economically developing countries (67–69). JIs have been reported safe and effective in
administering different live and inactivated vaccines for viral and bacterial diseases (69). The immune
responses generated are usually equivalent to, and occasionally greater than, those induced by needle
injection. However, local reactions or injury (e.g., redness, induration, pain, blood, and ecchymosis at the
injection site) can be more frequent for vaccines delivered by JIs compared with needle injection (65,69).

Certain JIs were developed for situations in which substantial numbers of persons must be vaccinated
rapidly, but personnel or supplies are insufficient to do so with conventional needle injection. Such high-
workload devices vaccinate consecutive patients from the same nozzle orifice, fluid pathway, and dose
chamber, which is refilled automatically from attached vials containing ≤50 doses each. Since the 1950s,
these devices have been used extensively among military recruits and for mass vaccination campaigns
for disease control and eradication (64). An outbreak of hepatitis B among patients receiving injections
from a multiple-use–nozzle JI was documented (70,71), and subsequent laboratory, field, and animal
studies demonstrated that such devices could become contaminated with blood (69,72,73).

No U.S.-licensed, high-workload vaccination devices of unquestioned safety are available to vaccination
programs. Efforts are under way for the research and development of new high-workload JIs using dis-
posable-cartridge technology that avoids reuse of any unsterilized components having contact with the
medication fluid pathway or patient’s blood. Until such devices become licensed and available, the use of
existing multiple-use–nozzle JIs should be limited. Use can be considered when the theoretical risk for
bloodborne disease transmission is outweighed by the benefits of rapid vaccination with limited person-
nel in responding to serious disease threats (e.g., pandemic influenza or bioterrorism event), and by any
competing risks of iatrogenic or occupational infections resulting from conventional needles and
syringes. Before such emergency use of multiple-use–nozzle JIs, health-care workers should consult with
local, state, national, or international health agencies or organizations that have experience in their use.

In the 1990s, a new generation of low-workload JIs were introduced with disposable cartridges serving as
dose chambers and nozzle (69). With the provision of a new sterile cartridge for each patient and other
correct use, these devices avoid the safety concerns described previously for multiple-use–nozzle devices.
They can be used in accordance with their labeling for intradermal, subcutaneous, or intramuscular
administration.

Methods for Alleviating Discomfort and Pain Associated with Vaccination

Comfort measures and distraction techniques (e.g., playing music or pretending to blow away the pain)
might help children cope with the discomfort associated with vaccination. Pretreatment (30-60 minutes
before injection) with 5% topical lidocaine-prilocaine emulsion (EMLA ® cream or disk [manufactured by
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AstraZeneca LP]) can decrease the pain of vaccination among infants by causing superficial anesthesia
(74,75). Preliminary evidence indicates that this cream does not interfere with the immune response to
MMR (76). Topical lidocaine-prilocaine emulsion should not be used on infants aged <12 months who are
receiving treatment with methemoglobin-inducing agents because of the possible development of methe-
moglobinemia (77). Acetaminophen has been used among children to reduce the discomfort and fever
associated with vaccination (78). However, acetaminophen can cause formation of methemoglobin and,
thus, might interact with lidocaine-prilocaine cream, if used concurrently (77). Ibuprofen or other
nonaspirin analgesic can be used, if necessary. Use of a topical refrigerant (vapocoolant) spray can reduce
the short-term pain associated with injections and can be as effective as lidocaine-prilocaine cream (79).
Administering sweet-tasting fluid orally immediately before injection can result in a calming or analgesic
effect among certain infants.

Nonstandard Vaccination Practices

Recommendations regarding route, site, and dosage of immunobiologics are derived from data from clin-
ical trials, from practical experience, and from theoretical considerations. ACIP strongly discourages vari-
ations from the recommended route, site, volume, or number of doses of any vaccine.

Variation from the recommended route and site can result in inadequate protection. The immunogenicity
of hepatitis B vaccine and rabies vaccine is substantially lower when the gluteal rather than the deltoid
site is used for administration (53,59). Hepatitis B vaccine administered intradermally can result in a
lower seroconversion rate and final titer of hepatitis B surface antibody than when administered by the
deltoid intramuscular route (80,81). Doses of rabies vaccine administered in the gluteal site should not be
counted as valid doses and should be repeated. Hepatitis B vaccine administered by any route or site
other than intramuscularly in the anterolateral thigh or deltoid muscle should not be counted as valid
and should be repeated, unless serologic testing indicates that an adequate response has been achieved.

Live attenuated parenteral vaccines (e.g., MMR, varicella, or yellow fever) and certain inactivated vac-
cines (e.g., IPV, 23-valent pneumococcal polysaccharide, and anthrax) are recommended by the manufac-
turers to be administered by subcutaneous injection. Pneumococcal polysaccharide and IPV are approved
for either intramuscular or subcutaneous administration. Response to these vaccines probably will not be
affected if the vaccines are administered by the intramuscular rather then subcutaneous route. Repeating
doses of vaccine administered by the intramuscular route rather than by the subcutaneous route is
unnecessary.

Administering volumes smaller than those recommended (e.g., split doses) can result in inadequate pro-
tection. Using larger than the recommended dose can be hazardous because of excessive local or systemic
concentrations of antigens or other vaccine constituents. Using multiple reduced doses that together
equal a full immunizing dose or using smaller divided doses is not endorsed or recommended. Any vac-
cination using less than the standard dose should not be counted, and the person should be revaccinated
according to age, unless serologic testing indicates that an adequate response has been achieved.
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Vaccine Administration Routes and Sites

Taken from the Minnesota Department of Health
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Needle 
Vaccine Route Client Site Size Needle Insertion

DTaP
DT, Td
Hepatitis A
Hepatitis B
Hib
Influenza
Pneumococcal 
Conjugate
(PCV7)

Pneumococcal 
polysaccharide
(or SC)

Menactra-
MCV4

Tdap

IM
(intra-
muscu-
lar)

Infants (birth
to 12 months
of age)

Vastus lateralis muscle in anterolateral
aspect of middle or upper thigh.
NOTE: If child is walking, deltoid
muscle mass may be developed
enough for IM injection

7⁄8" to 1",
22 to 25
gauge

Toddlers (12
to 36 months)

The deltoid muscle may be used if the
muscle mass is adequate (see below)
otherwise, the vastus lateralis muscle
should be used (see above).

5⁄8" to
11⁄4", 22
to 25
gauge

Older chil-
dren, adoles-
cents, adults

Deltoid muscle—at largest point in
posterolateral area below acromion
and above level of armpit.

1" to
11⁄2", 20
to 25
gauge

Infants (birth
to 12 months
age)

Anterolateral aspect of thigh 5⁄8" to
3⁄4", 23 to
25 gauge

Toddlers, chil-
dren and
adults

Outer aspect of upper arm. For tod-
dlers, fatty area of anterolateral thigh
is acceptable.

Needle should be
inserted perpendicular to
the skin. Introduce nee-
dle with quick thrust
while inserting into mus-
cle with firm, steady
pressure. Retain pressure
on skin around injection
site with thumb and
index finger while needle
is inserted.

MMR
IPV
Pneumococcal 
polysaccharide
(or IM)

Varicella

SC
(subcu-
taneous)

Needle should be
inserted at a 45 degree
angle to the skin. Pinch
up on SC tissue to pre-
vent injection into
muscle.
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Administering Vaccines: Dose, Route, Site, and Needle Size

Diphtheria, Tetanus, Pertussis
(DTaP, DT, Td)

0.5 mL

www.immunize.org/catg.d/p3085.pdf  •  Item #P3085 (11/03)

Please note: Always refer to the package insert included with each biologic for complete vaccine administration information. The Advisory Committee
on Immunization Practices (ACIP) statement for the particular vaccine should be reviewed as well.

Immunization Action Coalition  • 1573 Selby Avenue • St. Paul, MN 55104 • (651) 647-9009 •  www.immunize.org

Haemophilus influenzae type b
(Hib)

IM
Vastus lateralis: for infants (& toddlers lacking adequate
deltoid mass); Deltoid: for toddlers, children & adults

22–25g, 1–2"

IM 22–25g, 1–2"0.5 mL

DTaP+HepB+IPV (Pediarix™)
DTaP+Hib (Trihibit™)
Hib+HepB (Comvax™)

IM 22–25g, 1–2"0.5 mL

HepA+HepB (Twinrix®) >18 yrs.: 1.0 mL Deltoid 22–25g, 1–2"IM

Varicella (Var)

Meningococcal (Men) SC

SC

23–25g, 5/8"

23–25g, 5/8"

0.5 mL

0.5 mL

Pneumococcal
polysaccharide (PPV)

Pneumococcal
conjugate (PCV)

22–25g, 1–2"IM0.5 mL

SC 23–25g, 5/8"

0.5 mL

IM 22–25g, 1–2"

Polio, inactivated (IPV)

SC 23–25g, 5/8"

0.5 mL

IM 22–25g, 1-2"

Influenza, trivalent
inactivated (TIV)

6-35 mos: 0.25 mL
>3 yrs.: 0.5 mL

IM 22–25g, 1–2"

Influenza, live attenuated
(LAIV)

Intranasal
spray0.5 mL

Administer 0.25 mL dose into each nostril while
patient is in an upright position NA

Measles, mumps,
rubella (MMR)

Anterolateral fat of thigh: for young children
Posterolateral fat of upper arm: for children & adults

SC 23–25g, 5/8"0.5 mL

<18 yrs.: 0.5 mL
>19 yrs.: 1.0 mL

<19 yrs.: 0.5 mL*
>20 yrs.: 1.0 mL

Hepatitis B (HepB)

Hepatitis A (HepA)

IM 22–25g, 1–2"

IM
Vastus lateralis: for infants (& toddlers lacking adequate
deltoid mass); Deltoid: for toddlers, children & adults

22–25g, 1–2"

Vaccines Route Site Needle SizeDose

Vastus lateralis: for infants (& toddlers lacking adequate
deltoid mass); Deltoid: for toddlers & children

Vastus lateralis: for infants (& toddlers lacking adequate
deltoid mass); Deltoid: for toddlers, children & adults

Vastus lateralis: for infants (& toddlers lacking adequate
deltoid mass); Deltoid: for toddlers, children & adults

Vastus lateralis: for infants (& toddlers lacking adequate
deltoid mass); Deltoid: for toddlers & children

Deltoid

Vastus lateralis: for infants (& toddlers lacking adequate
deltoid mass); Deltoid: for toddlers, children & adults

Vastus lateralis: for infants (& toddlers lacking adequate
deltoid mass); Deltoid: for toddlers & children

Anterolateral fat of thigh: for young children
Posterolateral fat of upper arm: for children & adults

Anterolateral fat of thigh: for young children
Posterolateral fat of upper arm: for children & adults

Anterolateral fat of thigh: for infants & young children
Posterolateral fat of upper arm: for children & adults

Anterolateral fat of thigh: for young children
Posterolateral fat of upper arm: for children & adults

Combination Vaccines

*Persons 11 through 15 years of age may be given Recombivax HB® (Merck) 1.0 mL (adult formulation) on a 2–dose schedule.
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