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INTRODUCTION
Various types of equipment are available for medication administration. Selecting the proper device is 
based upon the medication type, amount, and route of administration. The route, named by the entry 
point, is the path by which the medication enters the body. The nurse must select appropriate equipment 
and accurately measure medications using each device.

3-1    Enteral Medication Administration Equipment

Enteral medication administration refers to medicine given through the gastrointestinal (GI) tract, which 
includes drugs given orally or through a tube into the stomach or intestines. Most enteral medications are 
supplied in the form of tablets, capsules, and liquids. Liquid medications are given with devices that are 
marked with calibrations or lines on equipment that represent a specific unit of measurement.

Case Consideration … Calibration Conundrum
A nursing student, preparing to administer a volume of 2.2 mL, selected a 3 mL syringe on clinical 
day 1 and drew up the medication to two calibrations past the 2 mL mark. To administer the same 
medication on clinical day 2, the student selected a 5 mL syringe and drew up the medication to 
two calibrations past the 2 mL mark.

1. Where is the error in the nursing student’s judgment on clinical day 2?

2. How can this error be avoided?
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FIGURE 3-1 Solid oral medications, such as tablets and capsules, can be administered with a soufflé cup.

FIGURE 3-2 A medicine cup shows milliliter and teaspoon calibrations on one side and ounce calibra-
tions on the other side.

Oral Devices

 ◾ Soufflé cup—A small paper or plastic cup used to administer solid oral medications (Figure 3-1).

 ◾ Medicine cup—A plastic measuring cup used to administer liquid oral medications; medicine cups 
are open containers marked with household and metric calibrations (Figure 3-2). Liquids poured 
into an open container may form a meniscus, or concave curve in the upper surface of the liquid 
(Figure 3-3). Medicine cups should be placed on a flat surface and liquids should be poured at eye 
level, measured at the bottom of the meniscus (Figure 3-4). Medicine cups are calibrated in 2.5 mL 
increments up to 10 mL and in 5 mL increments up to 30 mL.

 ◾ Dropper—A device used to deliver small quantities of liquid medication; droppers have different 
sized openings that produce different quantities of medication with each drop. Because drop size 
varies, medications, such as children’s vitamins, that are administered via dropper are often pack-
aged with the device to ensure accurate dosing. Some droppers are calibrated with milliliter markings 
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FIGURE 3-3 This liquid medication, in the 
amount of 20 mL, is measured at the bottom of 
the meniscus.

FIGURE 3-4 To accurately measure liquid 
medication, the nurse places the medicine 
cup on a flat surface and pours the prescribed 
amount at eye level.

FIGURE 3-5 Because there is no standard drop size, droppers have varying calibrations and therefore 
should be used to measure only the medication with which they have been packaged.

(Figure 3-5). To avoid dosage errors, droppers should not be interchanged, but should be used only 
with the medication with which they are packaged.

 ◾ Calibrated spoon—A device calibrated in 2.5 mL increments and fractional teaspoons that has a 
capacity of 10 mL (2 teaspoons [t]); designed for pediatric medication administration, some calibrated 
spoons are shaped like animals and have “legs” that allow the device to sit sideways without spilling 
(Figure 3-6).
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FIGURE 3-6 This “Kyle the Crocodile” medicine spoon appeals to children.

WARNING! 
Use Calibrated Equipment for Household Medication Administration!

Researchers, testing the reliability of the average household spoons, asked student patients at a univer-
sity health clinic to pour out 5 milliliters of cold medicine into different-sized kitchen spoons. The research 
revealed that participants underdosed by 8.4% when using the medium-sized spoon and overdosed by 
11.6% when using the larger spoon (Khan, 2010). Repeating this dosing error for a drug that is ordered several 
times per day for a multiple-day regimen can be problematic. Overdosing can lead to troublesome side 
effects, while underdosing may undertreat or not treat the problem. Underdosing an antibiotic can lead to 
development of drug-resistant bacteria, ultimately rendering the medication ineffective. This study reveals 
the importance of using a calibrated device— a medicine cup, oral syringe, or dosing spoon— to administer 
oral liquid medication.

 ◾ Oral syringe—Used to deliver 5 to 10 mL of liquid and available in two sizes, 5 mL and 10 mL; cali-
brated in tenths of a milliliter and fractional teaspoon measurements, oral syringes are designed with 
specific features to differentiate them from syringes used for injections.

 ◾ An eccentric or off-center tip alerts the nurse that a needle should not be attached to this syringe 
(Figure 3-7).

 ◾ Some oral syringes are clear and labeled “for oral use only” to distinguish them from syringes used 
for injection (Figure 3-8).

Clinical CLUE

To determine the appropriate device for administration of medication:

 � First compare the volume of the medication ordered to the device volume.

 � Then determine if the device calibration is appropriate.

For example, to administer 9 mL of oral medicine, the nurse knows that an oral syringe, calibrated spoon, 
and medicine cup all have the capacity to hold 9 mL. However, because a medicine cup and some cali-
brated spoons do not have a 9-mL calibration, the nurse should select an oral syringe for administration 
of this medication.
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FIGURE 3-8 Oral syringes are distinguished from syringes used for injection by tinted color or a label 
on the barrel stating, “for oral use only.”

FIGURE 3-7 An oral syringe with an eccentric (off-center) tip differentiates it from a syringe to be used 
for injections.
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LEARNING ACTIVITY 3-1 Select the appropriate device to deliver the amount of medica-
tion indicated in questions 1–4. Select all that apply.

1. 2 tab ____________ a. medicine cup
2. 1 oz ____________ b. oral syringe
3. 4 mL ____________ c. calibrated spoon
4. 2 t ____________ d. soufflé cup

e. dropper

Enteral Tube Equipment
When medications intended for absorption in the stomach or intestines cannot be delivered by mouth, 
they can be administered through a tube (Figure 3-9). Types of enteral tubes used to deliver nutrients and 
medications are reviewed in Chapter 8. Equipment used to administer medications through enteral tubes 
varies according to the type and amount of medication to be administered. To administer solid medication 
through an enteral tube, the following equipment is needed:

◾ A pill crusher to crush solid medications (Figure 3-10)

◾ Liquid (usually water) to liquefy crushed medications (Figure 3-11)

◾ Catheter-tip syringe or bulb syringe to inject medication into feeding tube (Figure 3-12) or a Luer 
lock syringe and adapter inserted into feeding tube (Figure 3-13). By removing the barrel or bulb 
from these syringes (Figure 3-14), the nurse creates a funnel through which medications can be 
poured into an enteral tube.

FIGURE 3-9 Medications can be administered through an enteral feeding tube when a patient is 
unable to take medications orally.
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FIGURE 3-10 Pill crushers can make a powder 
from a solid medication.

FIGURE 3-11 In order to administer solid 
medication through an enteral tube, the 
nurse must crush and liquefy the pill.

FIGURE 3-12 Catheter-tip and bulb syringes can be used to administer medications through an 
enteral tube.

To administer liquid medication through an enteral tube, the following equipment is needed:

 ◾ A medicine cup or oral syringe to measure liquid medication

 ◾ A catheter-tip syringe, bulb syringe, or Luer lock syringe with which to inject the medication into the 
enteral tube (Figures 3-15 and 3-16)

The procedure for administration of medication through an enteral tube is provided in Chapter 8.
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FIGURE 3-13 Some enteral tubes have an 
adapter at the end into which a medication 
can be delivered through a Luer lock syringe.

FIGURE 3-14 By removing the bulb or barrel from a 
large syringe, the nurse creates a funnel through which 
medications can be poured into an enteral tube.

FIGURE 3-15 The nurse removes the bulb from 
a bulb syringe before attaching it to the feeding 
tube, then pours the medication into the open 
device and allows the medication to flow by gravity.

FIGURE 3-16 The nurse may inject 
medication into an enteral tube through a 
Luer lock adapter.
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3-2    Parenteral Medication Administration Equipment

The word parenteral means outside the digestive tract. Parenteral medications, when administered, enter 
the bloodstream without first entering the intestines. Although parenteral literally refers to any non-enteral 
route, this text will generally refer to parenteral drug forms as injectable medications. A discussion of 
equipment used for administration of non-injectable, non-enteral medications is included in this section, 
but it is referred to as “other non-enteral medications.”

The most common parenteral (injection) routes of medication administration include:

 ◾ Intradermal—Abbreviated ID, an intradermal injection is inserted into the dermis (connective tissue 
within the skin), at a 10- to 15-degree angle (Figure 3-17).

 ◾ Subcutaneous—Abbreviated subcut, a subcutaneous injection is delivered below all of the layers of 
the skin (Figure 3-17) at a 45- to 90-degree angle.

 ◾ Intramuscular—Abbreviated IM, an intramuscular injection is injected directly into a muscle 
(Figure 3-17) at a 90-degree angle.

 ◾ Intravenous—Abbreviated IV, an intravenous injection is administered directly into a vein 
(Figure 3-18).

FIGURE 3-17 An intradermal injection is admin-
istered into the dermal layer; a subcutaneous 
injection is administered into the fat and connec-
tive tissue that lies below the skin; an intramuscular 
injection enters the deep vascular muscle bed.

FIGURE 3-18 Intravenous medications 
are administered directly into the blood-
stream through a flexible catheter tip that 
is inserted into a vein.
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Equipment Used for Injections
The nurse is responsible for selecting the proper medication administration equipment. Syringes and 
needles necessary for parenteral medication administration vary in size. Equipment selection depends 
upon multiple factors including:

◾ Route—Small-volume syringes are used for the subcut, IM, and IV routes, while large-volume syringes 
are typically used for IV medication administration. The length of the needle used to administer an 
injection is determined by route. The depth of a subcut injection is less than 1 inch, while the depth 
of an IM injection for the average adult is 1 inch or more. Therefore, the needle length for a subcut 
injection ranges from 3

8  to 58  inches and the needle length for the average adult IM injection ranges 
from 1 to 1½ inches.

◾ Volume—The maximum injectable amount into an adult subcutaneous site is 1 mL, therefore, small-
volume syringes are often used for subcutaneous injections. The maximum volume that can be 
administered into an adult muscle is 3 mL, making the 3 mL syringe the most common device used to 
deliver IM injections.

◾ Viscosity—The viscosity or thickness of the solution to be administered will determine the needle gauge
(diameter) required to administer a medication. Needles with lower gauge numbers have larger diameters 
and are needed to administer viscous medications. Needle gauges are differentiated in TABLE 3-1.

◾ Medication to be administered—Insulin may require the use of an insulin syringe. Medications pack-
aged in cartridges may require special devices to deliver the medication (Figure 3-19).

Syringes
Syringes are available in a variety of sizes, including 0.5 mL, 1 mL, 3 mL, 5 or 6mL, 10 or 12 mL, 20 mL, 30 
mL, 40 mL, and 60 mL. Syringes are calibrated in milliliters and the calibrations vary with size. Small-vol-
ume syringes deliver amounts of 1 mL or less and are calibrated to hundredths of a milliliter, while larger 
syringes have larger calibration increments.

FIGURE 3-19 The nurse inserts a medication cartridge into the appropriate device in preparation for 
medication administration.
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Tuberculin syringe. Because the 1 mL syringe is typically used for tuberculin (TB) testing, it has been 
given the name “tuberculin (or TB) syringe.” It is used for the administration of:

 ◾ Allergen extracts for allergy testing

 ◾ Heparin

 ◾ Hormones

 ◾ Vaccines

 ◾ Small volumes of medication given to children or critical care patients

Figure 3-20 shows each large calibration on the tuberculin syringe is 0.1 milliliter and each small 
calibration is 0.01 milliliters. Tuberculin syringes are available in two sizes: 1 mL and 0.5 mL (Figure 3-21). 
The smaller the volume to be administered, the greater the accuracy in measurement may be needed. Because 
the scale on the 0.5 mL syringe is expanded, it provides increased measurement accuracy and is, therefore, 
meant to be used to administer volumes less than 0.5 milliliters.

FIGURE 3-20 The 0.3 mL calibration (red arrow) is one of ten 0.1 mL increments on this syringe; the 
0.33 mL calibration (blue arrow) is one of one hundred 0.01-mL increments on this syringe that is used 
to deliver small volumes of medication.

FIGURE 3-21 Although the 0.5 mL syringe holds half the volume of a  1 mL syringe, it is more than half 
the length of a  1 mL syringe, allowing for an expanded scale.
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Insulin syringes. Insulin syringes are used only to deliver units of insulin. To decrease dosage error, insulin 
syringes are calibrated in units and not milliliters. Insulin syringes are available in three sizes: 100 unit 
(1 mL), 50 unit (0.5 mL), and 30 unit (0.3 mL) (Figure 3-22). �e 100-unit (1 mL) syringe is sometimes 
referred to as a “standard” insulin syringe. �e 50-unit (0.5 mL) and 30-unit (0.3 mL) insulin syringes are 
called low-dose insulin syringes because, with their expanded scale, they are designed to deliver low doses 
of insulin with greater accuracy than the standard insulin syringe. If available, a 50-unit (0.5 mL) insulin 
syringe should be used to administer doses of 50 units or less and a 30-unit (0.3 mL) insulin syringe should 
be used to administer doses of 30 units or less. Insulin syringes are used for administration of U-100 insulin 
only, which is insulin in the dosage strength of 100 units per milliliter.

Standard 3 mL syringes. Because 3 mL is the maximum amount that should be injected into an 
adult muscle, the 3 mL syringe is the most common syringe used to deliver intramuscular injections. 
Figure 3-23 displays a 3 mL syringe with a preattached needle and shows the parts of a syringe. �e 
barrel or body of the syringe is marked with calibrations indicating volume amount. �e beginning 
of the barrel is known as zero calibration. Each calibration a�er zero calibration on a 3 mL syringe is 
0.1 mL or one-tenth milliliter. �e plunger is used to pull �uid into the syringe or to eject �uid out of the 
syringe. �e plunger has a black rubber tip with a leading ring and a trailing ring. �e leading ring is 
closest to the needle, while the trailing ring is the ring farthest from the needle. Medication volumes are 
determined by the reading the calibration on the syringe barrel at the location of the leading ring.

Many syringes have safety devices that, when activated, will prevent needlestick injury. 
Figures 3-23 and 3-24 show a needlestick prevention safety device. After administration of an 
injection, the nurse should activate the safety device (Figure 3-24 and Figure 3-25). Safety syringes are 
available in multiple sizes and styles.

Large-volume syringes. Large-volume syringes include syringes with the capacity of 5 or 6 mL, 10 or 
12 mL, 20 mL, 30 mL, 40 mL, and 60 mL. �ese syringes are used to deliver larger volumes of medications 
that are o�en ordered to be given via the intravenous route. Medications may be added to a primary 

FIGURE 3-22 While the low-dose (30-unit and 50-unit) syringes have a lower volume capacity with 
their more narrow diameters, they are almost as long as a standard 1 mL insulin syringe, allowing for an 
expanded scale.
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FIGURE 3-23 This syringe contains 1.2 mL of 
medication as revealed by the location of the 
leading ring which is two calibrations past the 
1 mL mark.

FIGURE 3-24 The nurse activates the 
needlestick safety device by pushing up on it 
with the thumb or index finger.

FIGURE 3-25 Activating a needlestick safety device places a shield over the needle.
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IV infusion or may be administered intermittently through a secondary IV or by directly injecting a 
medication into an IV line (Figure 3-26). A needleless, large-volume syringe may also be used to administer 
medications via enteral tube as shown in Figure 3-13.

FIGURE 3-26 This  10 mL syringe, calibrated at 0.2 mL increments, contains 6.4 mL of an intravenous 
medication to be injected directly into an existing IV line.

Rounding RULE

When medication volumes must be rounded, rounding is done according to syringe selection:

�� Volumes less than 1 mL should be rounded to hundredths, because that is the calibration of a 1 mL 
syringe.

�� Volumes of 1 to 12 mL should be rounded to tenths, because that is the calibration of the 3 mL, 5 to 6 mL, 
and 10 to 12 mL syringes.

�� Volumes greater than 10 mL (or 12 mL, depending on manufacturer) should be rounded to the whole 
number, because that is the typical calibration of these large-volume syringes (see Figure 3-27).

Needles
Needles are used to draw up and administer medication. Needle sizes vary in length and gauge (G). 
For example, a 25 G needle has an outer diameter of 0.02 inches, whereas an 18 G needle has an outer 
diameter of 0.05 inches. For injections, depending on the size of the patient and the medication route 
(ID, IM, or subcut), the nurse will use a needle that is 3

8  to 1.5 inches in length and 20 to 30 gauge. To 
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mix and draw up powdered and or viscous medications, the nurse may use a wider gauge (e.g., 18 G) 
needle, but should change the needle to a smaller gauge (e.g., 21 G) if the medication is to be adminis-
tered intramuscularly. As revealed in Table 3-1, which differentiates needle sizes used for various injec-
tion types, the larger the gauge, the smaller the needle diameter and, conversely, the smaller the gauge, 
the larger the diameter.

FIGURE 3-27 The  6 mL marking on each of these syringes is an example of the  1 mL or 2 mL calibration 
on large-volume syringes.

TABLE 3-1 Needle Sizes for Injection Types

Injection 
Type

Needle 
Diameter

Needle 
Length

Maximum 
Injection 
Volume

Injection Location Needle 
Angle

ID 25–27 G 3/8–5/8 inch 0.1 mL Inner aspect of forearm 5–15°

Subcut for 
infant/child

25–30 G 3/8 inch 0.5 mL Anterior lateral thigh 45–90°

Subcut for 
adult

25–30 G ½–5/8 inch 1 mL Thigh, upper arm, 
abdomen

45–90°

IM for infant/
child

22–25 G 5/8–1 inch 0.5–1 mL Vastus lateralis 90°

IM for adult 20–23 G 1–1½ inches 1 mL Deltoid 90°

3 mL Ventrogluteal, vastus 
lateralis
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Parenteral Medication Containers
Parenteral medication is packaged in a variety of devices. An ampule (Figure 3-28) is a small glass 
container that contains a typical single dose of medication. Some narcotics are packaged in ampules to 
provide enhanced management of controlled substances—drugs that are regulated because of their 
potential for abuse. An ampule is opened by snapping the neck of the container as shown in Figure 3-29. 
To prevent injury, a plastic protective sleeve, 2 × 2 gauze, or alcohol wipes are placed around the neck, and 
the ampule is snapped away from the nurse to open it. Medication is withdrawn from an ampule with a 
filter needle, a needle that contains a filter inside to separate from the medication any glass fragments 
that occur as a result of breaking open the ampule.

A vial is a multiple-dose or single-dose container (Figure 3-30) of powdered or liquid medication 
with a rubber stopper (also called a diaphragm) on top. A powdered and viscous (thick) liquid medication 

FIGURE 3-28 The ampule is scored at 
the neck to facilitate opening the device.

FIGURE 3-29 The thumb is placed against the 
scored neck and the neck is snapped away from 
(not toward) the nurse.

FIGURE 3-30 Medication vials contain single or multiple doses of liquid or powdered medication.
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must be mixed with an appropriate diluent (diluting agent), such as sterile water or sodium chloride, by 
injecting it through the rubber stopper.

A cartridge is a device that is prefilled with a typical single dose of medication. Drugs that are pack-
aged in cartridges are administered with reusable devices into which the cartridge is loaded. Prefilled 
syringes (Figure 3-31) also provide a single typical dose of medication, but are distinguished from car-
tridges in that they come packaged with a plunger, therefore they do not need to be loaded into a syringe 
holder for medication administration. Many medications are available in prefilled syringes, including vac-
cines and emergency medications, such as atropine. Some advantages of using cartridges and prefilled 
syringes include ease of use, reduced risk of dosage error with a single-dose system, and reduced medica-
tion waste.

An insulin pen (Figure 3-32), an example of a prefilled syringe, is a device used to administer insu-
lin. After the pen is loaded with an insulin cartridge and primed (air expelled), the dial on the pen is 
adjusted to the ordered dose of insulin. After a disposable needle is attached to the device, the insulin can 
be administered. Convenient and easy to use, this device is widely used for home insulin administration. 
The “dial-the-dose” feature on the pen reduces the incidence of dosage errors. More detail regarding insu-
lin pens is included in Chapter 14.

Administration of Other Non-Enteral Medications
Other non-enteral medications that are commonly administered include:

 ◾ Medications absorbed through the skin:

 ◾ Topical ointments and creams (Figure 3-33)

 ◾ Transdermal patches containing medication (Figure 3-34)

FIGURE 3-31 The nurse will attach a needle to this prefilled syringe to administer this medication.
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FIGURE 3-32 After dialing the correct dose (red arrow) and adding a 31 G, 5
16 -inch needle (blue 

arrow), specially made for this device, the patient can self-administer insulin.

FIGURE 3-33 A tongue blade or cotton-tipped applicator may be used to administer topical medications.

FIGURE 3-34 The transdermal patch, a medicated adhesive patch applied to the skin to deliver a 
 specific dose of medication, must be applied whole; that is, it may not be cut or altered.
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FIGURE 3-35 Medications given via dropper, such as eye (ophthalmic) drops and ear (otic) drops, are 
ordered by the number of drops.

FIGURE 3-36 A meter-dosed inhaler (MDI) is used to deliver inhalant medications; a measure dose of 
medication is provided with each inhalation.

 ◾ Medicines given via dropper into the eye and ear (Figure 3-35)

 ◾ Inhaled medications administered through a variety of devices (Figures 3-36 and 3-37)

 ◾ Rectal suppositories inserted by gloved hand using lubricant (Figure 3-38)

 ◾ Vaginal suppositories inserted with an applicator (Figure 3-39)

Equipment used to administer other non-enteral medications is sometimes packaged with the medi-
cation. Calculations are rarely required to administer these non-enteral medications. However, in order to 
administer the proper dose of non-enteral medications, the nurse should follow the instructions supplied 
with the medication order and with the equipment used to deliver the medication.

Gentamicin
Sulfate
ophthalmic
solution 0.3%
5 mL

Gentamicin
Sulfate with
Betamethsone
OTIC SOLUTION

5 mL
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FIGURE 3-37 A spacer may be attached to an MDI to facilitate delivery of inhaled medications.

FIGURE 3-38 If a partial (half) dose of a 
rectal suppository is needed per provider 
order, it must be cut lengthwise to promote 
proper absorption.

FIGURE 3-39 An applicator is used by the nurse 
or patient to insert a vaginal suppository.

LEARNING ACTIVITY 3-2 Select the appropriate device to deliver the volume of medica-
tion indicated in questions 1–4.

1. 30 units of U-100 insulin ______ a. 5-mL syringe
2. 0.75 mL of medication ______ b. Standard 1 mL insulin syringe
3. 3.8 mL of medication ______ c. 3 mL syringe
4. 85 units of insulin ______ d. Low-dose insulin syringe
   e. Tuberculin syringe
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LEARNING ACTIVITY 3-3 Answer the questions regarding the volume of medication con-
tained in each syringe.

1. Which syringe contains 3.4 mL of medication?

2. Which syringe contains 1.5 mL of medication?

3. What volume of medication is contained in this syringe?

4. What volume of medication is contained in this syringe?
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Calibration Conundrum … Case Closure
It is important to differentiate syringe calibrations. The 3 mL syringe calibrations are 0.1 mL and 
the 5 mL syringe calibrations are 0.2 mL. To draw up 2.2 mL in a 3 mL syringe, the student correctly 
draws up the medication to the second calibration past the 2 mL marking. However, to draw up 
2.2 mL in a 5 mL syringe, the student should draw up to the first calibration past the 2 mL marking. 
Drawing up the medication two calibrations past the 2 mL marking will deliver 2.4 mL of medica-
tion and will administer a 0.2 mL overdose. This situation can be avoided by learning to differentiate 
syringe calibrations and by careful syringe selection during the medication administration process.
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Learning Outcomes Points to Remember

3-1 Differentiate enteral 
medication equipment.

Enteral— refers to medication given through the GI tract
Oral devices:

 • Soufflé cup— paper or plastic cup for pills
 •  Medicine cup— plastic cup with metric and household calibrations 

(lines that represent a unit of measurement); volume is read at the 
meniscus (concave curve in the upper surface of the liquid)

 •  Dropper— device that delivers drops of medication; because drop size 
varies, should be used only with medication with which it is packaged

 •  Calibrated spoon— device calibrated in milliliters and teaspoons used 
to deliver up to 10 mL (2 t)

 •  Oral syringe— device calibrated in tenths of a milliliter and fractional 
teaspoons used to deliver up to 10 mL (2 t); may be differentiated from 
injection syringes with: an eccentric (off-center) tip, a tinted color, or 
“for oral use only” printed on barrel

3-2 Differentiate 
medication administration 
devices used for injections.

Parenteral— refers to medications given outside the GI tract; most com-
mon indicates the injection route
Most common routes:
• Intradermal (ID)— into the dermis
• Subcutaneous (subcut)— below the skin, into the fat
• Intramuscular (IM)— into the muscle
• Intravenous (IV)— into the vein
Equipment selection for parenteral medication administration depends 
upon: route (ID, subcut, IM, or IV), volume of medication, viscosity (thick-
ness) of medication, medication to be administered, size of patient.
Small-volume syringes:
• 1 mL syringe (tuberculin syringe)

⚬ Each calibration is 0.01 mL
⚬ Also available in 0.5 mL size to deliver volumes of 0.5 mL or less

• Insulin syringes
⚬ Available in standard 100-unit and low-dose 50-unit and 30-unit 

sizes
⚬ Used to administer U-100 (100 units/mL) insulin only
⚬ Calibrated in units

• 3 mL syringe
⚬ Each calibration is 0.1 mL
⚬ Most common syringe for IM injections because maximum inject-

able amount into adult muscle is 3 mL
Large-volume syringes:
• 5 mL to 12 mL syringes— each calibration is 0.2 mL
• 20 mL, 30 mL, 40 mL, and 60 mL syringes

⚬ Each calibration is 1 or 2 mL
⚬ May be used to administer medications via enteral feeding tube

Chapter Summary
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Needles—vary in length and gauge (outer diameter); the higher the 
gauge, the smaller the outer diameter
• Intradermal

⚬ 3/8–5/8-inch, 25–27 G, 0.1 mL at 5–15°
• Subcutaneous 

⚬ 5/8-inch, 25 G, 1 mL for adult injection at 45–90°
⚬ 3/8-inch, 27–30 G, 0.5 mL for infant/child injection at 45–90°

• Intramuscular
⚬ 1 to 1½ inch, 20–23 G, 3 mL for adult injection at 90°
⚬ 5/8–1 inch, 22–25 G for infant/child injection at 90°

Ampule— glass container holding a typical single dose of medication; 
after opening the device by snapping the neck, medication is withdrawn 
with a filter needle (needle that filters glass fragments from medication)
Vial— container with a rubber stopper on top; medication is withdrawn 
by inserting a needle into the rubber stopper
Cartridges and pre-filled syringes— contain a typical single dose of medica-
tion; advantages include reducing medication waste and minimizing the 
chance of dosage error
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For exercises 1–15, determine if the statement is true or 
false. If the statement is false, correct it to make a true 
statement. (LO 3-1)

1.  Enteral medication administra-
tion refers to medicine given directly into the 
bloodstream.

2.  To ensure accurate measurement of 
medication in a medicine cup, the medication 
should be poured at eye level and measured at 
the top of the meniscus.

3.  Droppers should be used only 
with the medication with which they are 
packaged.

4.  Tablets and capsules are adminis-
tered in a soufflé cup.

5.  It is the responsibility of the nurse to 
select the appropriate equipment and accurately 
measure medications.

6.  The oral syringe can measure 
volumes of liquid medication up to 1 ounce.

7.  A Luer lock syringe tip alerts the 
nurse that a needle should not be attached to 
this syringe.

8.  The appropriate device for adminis-
tration of 7 mL of liquid medication is the medi-
cine cup.

9.  An oral syringe is calibrated in 
tenths of a milliliter and fractional teaspoon 
measurements.

10.  Calibrations are markings or lines 
on equipment that represent a specific unit of 
measurement.

11.  The medicine cup may be used to 
measure liquid volumes of less than 1 milliliter.

12.  The medicine cup is marked with 
both household and metric calibrations.

13.  Enteral tubes can be used for medi-
cation administration when medicine cannot be 
given by mouth.

14.  One teaspoon of liquid medication 
can be accurately measured in all calibrated oral 
medication administration equipment.

15.  A soufflé cup is calibrated to deliver 
volumes up to 1 tablespoon of liquid.

For exercises 16–30, determine if the statement is true 
or false. If the statement is false, correct it to make a 
true statement. (LO 3-2)

16.  A subcutaneous injection is delivered 
below the layer of muscle.

17.  Parenteral drug forms are typically 
injectable medications.

18.  The 3 mL syringe is the most 
common device used to administer IM 
injections.

19.  The more viscous the solution 
to be injected, the higher the needle gauge 
number will be needed to administer the 
medication.

20.  The primary purpose of safety 
syringes is to promote accurate medication 
administration.

21.  Prefilled syringes need to be 
loaded into a syringe holder for medication 
administration.

22.  A controlled substance is a drug 
that is regulated because of its potential for 
abuse.

23.  Because the 1 mL tuberculin syringe 
and the 1 mL insulin syringe are identical in 
size, they can be used interchangeably.

24.  Low-dose insulin syringes are used 
to administer U-100 insulin doses of 50 units or 
less.

25.  Each calibration on a 3 mL syringe is 
one-tenth milliliter.

26.  Medication volumes are 
determined by reading the calibration on the 
trailing ring.

27.  Medication is withdrawn from an 
ampule by inserting a needle into the rubber 
stopper on top.

28.  Each calibration on a 1 mL syringe is 
one-tenth milliliter.

29.  Insulin syringes are calibrated in 
units.

30.  Cartridges and prefilled syringes are 
designed to reduce medication waste and the 
risk of dosage error.

Homework
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For exercises 31–40, mark the equipment where you would measure the required volume. (LO 3-1, 3-2)
31. 15 mL 

32. 15 mL 

33. 1.6 mL

34. 1.6 mL

35. 0.7 mL

36. 0.7 mL

37. 1½ tsp
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39. 0.65 mL

40. 65 units of U-100 insulin

For exercises 41–50, identify the syringe type and the volume of medication in the syringe. (LO 3-1, 3-2)
41. 

Syringe type:  Volume: 

42. 

Syringe type:  Volume: 

43. 

Syringe type:  Volume: 

44. 

Syringe type:  Volume: 

45. 

Syringe type:  Volume: 

46. 

Syringe type:  Volume: 
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48. 

Syringe type:  Volume: 

49. 

Syringe type:  Volume: 

50. 

Syringe type:  Volume: 

NCLEX-Style Review Questions

For questions 1–4, select the best response.
1. The nurse preparing to administer an intramuscu-

lar injection to an adult patient should select which 
needle: 
a. 16 gauge
b. 18 gauge
c. 23 gauge
d. 27 gauge

2. To administer 2 mL of medication intramuscularly 
to an adult, the nurse will select a:
a. Small-volume syringe and a ⅞-inch needle
b. 3 mL syringe and 1½-inch needle
c. Tuberculin syringe and 1-inch needle
d. Large-volume syringe and a ⅝-inch needle

3. To administer 15 mL of oral medication, the nurse 
will use a:
a. Medicine cup
b. Oral syringe
c. Calibrated spoon
d. All of the above

4. When drawing up a parenteral medication, the 
nurse will measure the medication:
a. From the leading ring to the trailing ring
b. From the zero calibration to the leading ring

c. From the zero calibration to the trailing ring
d. At the meniscus

For question 5–6, select all that apply.
5. Which factors will the nurse consider when deter-

mining the equipment needed to administer a 
parenteral injection?
a. Route
b. Volume of medication
c. Viscosity of medication
d. Type of medication
e. Size of the patient

6. The physician orders 2 teaspoons of oral antibiotic. 
The nurse selects which device(s) to administer this 
medication?
a. Oral syringe
b. Calibrated spoon
c. Medicine cup
d. Dropper
e. 10 mL syringe

47. 

Syringe type:  Units: 
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Chapter 3 ANSWER KEY

Learning Activity 3-1
1. d
2. a
3. b
4. a, b, c

Learning Activity 3-2
1. d
2. e
3. a
4. b

Learning Activity 3-3
1. The second syringe, with the leading ring at the 3.4 mL 

calibration, contains 3.4 mL of medication.
2. The first syringe, with the leading ring at the 1.5 mL 

calibration, contains 1.5 mL of medication. NOTE: The 
space between the leading ring and the trailing ring is 
dead space and contains no medication.

3. 2.7 mL
4. 7.2 mL

Homework

1. False: Enteral medication administration refers to 
medicine given directly into the gastrointestinal (GI) 
tract.

2. False: To ensure accurate measurement of medication 
in a medicine cup, the medication should be poured at 
eye level and measured at the bottom of the meniscus.

3. True
4. True
5. True

6. False: The oral syringe can measure volumes of liquid 
medication up to 10 mL. The medicine cup can mea-
sure volumes up to 1 ounce.

7. False: The eccentric or off-centered tip alerts the nurse 
that a needle should not be attached to this syringe.

8. False: The appropriate device for administration of 7 
mL of liquid medication is an oral syringe.

9. True
10. True
11. False: The 1 mL syringe should be used to measure 

liquid volumes of less than 1 mL.
12. True
13. True
14. False: One teaspoon cannot be accurately measured 

in all calibrated oral medication administration equip-
ment. Droppers may not be calibrated in teaspoons.

15. False: A medicine cup is calibrated to deliver volumes 
up to 1 ounce (2 tablespoons) of liquid.

16. False: A subcutaneous injection is delivered below all 
of the layers of the skin. An intramuscular injection is 
delivered directly into a muscle.

17. True
18. True
19. False: The more viscous the solution, the lower the 

needle gauge number should be, because the lower 
the gauge, the wider the needle diameter.

20. False: The primary purpose of safety syringes is to 
prevent needlestick injury (i.e., to promote safe 
medication administration).

21. False: Cartridges need to be loaded into a syringe 
holder for medication administration.

22. True
23. False: Insulin syringes are used to administer U-100 

insulin only.
24. True
25. True
26. False: Medication volumes are determined by reading 

the calibration on the leading ring.
27. False: Medication is withdrawn from a vial by inserting 

a needle in to the rubber stopper on the top. Medi-
cation is withdrawn from an ampule by inserting a 
filter needle into the solution after the ampule neck is 
snapped open.

28. False: Each calibration on a 1 mL syringe is one-
hundredth milliliter.

29. True
30. True
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38. 

39. 

40. 

41. Oral syringe; 7.5 mL or 1½ t
42. Low-dose insulin syringe; 35 units (0.35 mL)
43. Large-volume, 20 mL syringe; 13 mL
44. Small-volume, 1 mL (tuberculin) syringe; 0.57 mL
45. Large-volume, 5 mL syringe; 4.8 mL
46. Small-volume, 1 mL (tuberculin) syringe; 0.08 mL
47. Standard 100 unit (1 mL) insulin syringe; 88 units
48. Large-volume, 10 mL syringe; 4.8 mL
49. Oral syringe; 10 mL or 2 t
50. Small-volume, 3 mL syringe; 1.7 mL

NCLEX-Style Review Questions

1. c
Rationale: The typical needle gauge used for adult IM 
injections is 20–23.

2. b
Rationale: The 3 mL syringe is most commonly used 
for adult IM injections, because the maximum inject-
able amount into an adult large muscle is 3 mL. The 
typical needle length used for adult IM injections is 
1–1½ inches.

3. a
Rationale: A medicine cup is used to measure medi-
cation volumes of 2.5, 5, 7.5, 10, 15, 20, 25, and 30 mL. 
Oral syringes and calibrated spoons can measure vol-
umes up to 10 mL (or 2 tsp).

4. b
Rationale: Using the plunger, the nurse will draw the 
medication through the needle into the syringe and 

measure the medication from the zero calibration 
(the starting point on the syringe barrel) to the lead-
ing ring, the ring on the plunger that is closest to the 
needle.

5. a, b, c, d, e
Rationale: To determine the equipment needed for an 
injection, the nurse must consider:
•	  Route/volume of medication/size of patient— 

small- or large-volume syringes are used for IV 
medication administration; small-volume syringes 
are used for subcut and IM injections

 o Adult IM injections require 1–1½-inch, 20–23 
gauge needles; infant and child IM injections 
require 5/8-inch, 22–25 gauge needles

 o Adult subcut injections require 5/8-inch, 25–30 
gauge needles; infant and child subcut injec-
tions require 3/8-inch, 25–30 gauge needles

•	  Viscosity of the medication— the more viscous 
the medication, the lower the needle gauge used

•	  Medication to be administered— for example, a 
U-100 insulin syringe is used to administer U-100 
insulin

6. a, b, c
Rationale: The oral syringe, calibrated spoon, and 
medicine cup are calibrated to deliver milliliters and 
teaspoons. A dropper should be used to adminis-
ter only the medication with which it is packaged. A 
soufflé cup is not calibrated and is used for solid oral 
medications.
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