
Chapter 12

Parenteral Medications
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Learning Objectives

After reviewing this chapter, you should be able to

1. identify various types of syringes used for 

parenteral administration.

2. read parenteral solution labels and identify 

dosage strengths.

3. read and measure dosages on a syringe.

4. calculate dosages of parenteral medications 

already in solution.

5. identify the appropriate syringe to administer the 

dosage based on the dosage calculation.
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Background: Parenteral Medications

 Refers to any route other than GI system

Commonly refers to meds given by injection with 

needle and syringe (IM, Subcut, ID, IV)

Medication takes effect faster because more 

rapidly absorbed than oral meds

 Sterile solutions, generally nonirritating

 Preferred route if client is vomiting or unconscious 

and no gastric route is available



Types of Injections



Background: Parenteral

Medications (Cont.)

● IM— Intramuscular injection given into a muscle

● Subcut—Subcutaneous Injection into the 
subcutaneous tissue

● IV—Intravenous Injection given directly into the vein 

● ID—Intradermal Injection administered just under 
the skin is mainly used for diagnostic purposes.
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SAFETY ALERT!

Always discard excess medication 

from a cartridge or prefilled syringe 

PRIOR to administration.
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Sharps Disposal



Sharps disposal container















Syringes
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Syringes

 Various sizes

Components

 Barrel—outer calibrated 
portion to hold medicine

 Plunger—fits into the barrel to 
withdraw and inject medicine

 Tip—end of syringe upon 
which needle or blunt tip 
device is placed or into which 
it is prebuilt; may be slip tip or 
Luer-Lok

 Disposable—one use only



Parts of a syringe. 
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Parts of a syringe. 3-mL Luer-Lok syringe. (
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Leur Lock 



Leur Lock 



Bigger the number the smaller the needle



Areas to avoid in infants and toddlers 

regardless of the size of the needle
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Syringes (Cont.)

SAFETY ALERT!

Needle-stick prevention is critical

 NEVER recap used needles.

 Specialized needles with safety guards

 Needleless systems

 Dispose of in puncture resistant containers



Figure 18-7 Needle with plastic guard to prevent needle sticks. A, Position of 
guard before injection. B, After injection the guard locks in place, covering the 
needle. (From Perry AG, Potter PA, Elkin MK, Ostendorf WR: Nursing interventions 
and clinical skills, ed 6, St Louis, 2016, Mosby.)
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Figure 18-8 BD SafetyGlide™ needle. 
(Courtesy and © Becton, Dickinson 
and Company, Franklin Lakes, NJ).

Figure 18-9 Needless syringe system. 
(Courtesy and © Becton, Dickinson and 

Company, Franklin Lakes, NJ).
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Types of Syringes—Hypodermic

 Syringe with a needle

 Sizes 0.5 mL to 60 mL

 Calibrated in hundredths, tenths, and whole mL

 Term “cc” or cubic centimeter—incorrect

 Express dose in metrics—use decimals for partial dose

 Do NOT read dose at pointed tip of rubber on plunger; 

read where rubber touching solution also touches 

inside barrel.

 Misreading the calibrations could lead to a 

medication error.



Figure 18-10 3-mL and 1-mL 
syringes.

Figure 18-11 Reading measured amount 
of medication in a syringe. (From Potter 
PA, Perry AG, Stockert P, Hall A: 
Fundamentals of nursing, ed 9, St Louis, 
2016, Mosby.)
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Syringes—Hypodermic (Cont.)

 3-mL syringe is used for small doses greater than 1 

mL.

 5-, 6-, 10-, and 12-mL syringes are used to give 

WHOLE mL increments.

 Larger syringes have larger calibrations.
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Syringes—Tuberculin

 Narrow—capacity of 1 mL

Calibrated 0.1 to 0.01 (tenths to hundredths)

 Provide accurate measurement

 Heparin, PPD, skin testing, and pediatric dosing

SAFETY ALERT!

Understanding the calibration marks on a syringe is critical to 

accurately measuring a medication dosage.  If not measured 

accurately, an incorrect dosage can be administered, resulting 

in client harm.
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Syringes—Insulin

 Use for INSULIN ONLY—do not give insulin with any 

other syringe

Measured in units

 Syringe calibrated to match insulin doses

 U-100 syringes for U-100 insulin

 NEVER think in terms of mL when giving insulin; think in 

units

 Two size types

 Lo-dose

 standard
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Syringes—Insulin (Cont.)

 Lo-dose insulin syringes

 Have 30- or 50-unit capacities

 Have enlarged scales for easy reading

 Standard insulin syringe

 Capacity of 100 units of insulin

 2-unit increments

SAFETY ALERT!

Insulin is a high-alert medication.  Always  check 
insulin dosages with another nurse before 
administration.









Figure 18-12 Insulin syringes. A, 1-mL size (100 
units). B, Lo-Dose (50 units). C, Lo-Dose (30 
units). (From Macklin D, Chernecky L, Infortuna 
H: Math for clinical practice, ed. 2, St. Louis, 
2010, Mosby.)

Figure 18-13 1-mL capacity insulin syringe (100 units) 
with dual scale odd and even calibrations. (Courtesy 

and © Becton, Dickinson and Company, Franklin Lakes, 

NJ).
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Insulin







1. Only three companies control 90% 

of the insulin market

2. Synthetic insulin is patented

3. No generic insulin exists

4. Greed

Why is insulin so expensive?





Insulin

 Rapid- or short-acting has a short onset and 
peak of action

 Mixed is a combination of short-acting and 
long-acting

 Intermediate acting generally has an onset of 
about 30 minutes and a 6-12 hour effect

 Long-acting has a long duration

 Never mix long acting glargine (Lantus) with 
any other insulins

 Only regular insulin can be administered by IV

















The doctor is prescribing an insulin takes 

effect in less than half the time of regular 

(short acting) insulin. The nurse knows that 

the patient has been prescribed which 

type of insulin:

1. Humulin R, Novolin R

2. Lispro (Humalog), aspart (Novolog)

3. Humulin N, Novolin N

4. Humulin 70/30, Novolin 70/30



The doctor is prescribing an insulin takes 

effect in less than half the time of regular 

(short acting) insulin. The nurse knows that 

the patient has been prescribed which 

type of insulin:

1. Humulin R, Novolin R

2. Lispro (Humalog), aspart (Novolog)

3. Humulin N, Novolin N

4. Humulin 70/30, Novolin 70/30



Insulin Administration

 Preparation of insulin

 Administering two insulins

 Procedure for insulin injection
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Medication Errors



Novolog

70% intermediate

30% very fast 

acting

Novolin

70% 

intermediate

30% fast acting





Never mix long acting glargine (Lantus) with any other insulin































To avoid lipohypertrophy













Aspiration
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To Aspirate,

or not to Aspirate, 

that is the question?



Aspiration



Aspiration
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World Health Organization (WHO)

“Aspiration is defined as the pulling back of the plunger of a 

syringe (for 5–10 seconds) prior to injecting medicine. 

Aspiration is most commonly performed during an intramuscular 

(IM) or subcutaneous (SC) injection, and is meant to ensure that the 

needle tip is located at the desired site, and has not accidentally 

punctured a blood vessel.”

“There is no evidence that this procedure is essential or truly 

beneficial.”
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Center for Disease Control

Aspiration 

Evidence based nursing

Following the results of numerous studies, the CDC has 
changed its position on the issue several times over the 
past ten years.

The current position is  to not aspirate.

The chances of hitting a blood vessel are minute.

But wiggling the needle when aspirating, which is 
unavoidable, causes increased irritation to the site and 
increases patient discomfort.
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Center for Disease Control

"Aspiration before injection of vaccines or toxoids 
(i.e., pulling back on the syringe plunger after needle 
insertion but before injection) is not 
necessary because no large blood vessels are 
present at the recommended injection sites, and a 
process that includes aspiration might be more 
painful"
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Do you need to aspirate when giving intramuscular 

injections (IM)?

https://ed-areyouprepared.com/wp-

content/uploads/2018/12/Do-you-need-to-aspirate-

when-giving-intramuscular.pdf

https://ed-areyouprepared.com/wp-content/uploads/2018/12/Do-you-need-to-aspirate-when-giving-intramuscular.pdf


Preparation
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Packaging of Parenteral Medications

Ampules
 Sealed glass container designed to hold single dose

 Designed to snap open

 Use protective sleeve, alcohol wipe, or gauze to hold while snapping 
open.

 Insert filter needle into open ampule and withdraw medication by 
pulling back on syringe plunger.

 Withdraw meds with filter needle to prevent aspiration of tiny glass 
shards.

 Remove and discard filter needle and attach appropriate needle for 
med administration.
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Packaging of Parenteral Medications

Vials
 Plastic or glass with rubber stopper or diaphragm

 Single dose or multi-dose

 Always measure regardless

 May require reconstitution

 Injection of air equal to amount to be withdrawn facilitates removal of 
solution—DO NOT OVERFILL.

 Draw up only amount of solution needed for dose.



Figure 18-1 Medication in ampules. (From 

Perry AG, Potter PA, Elkin MK: Nursing 
interventions and clinical skills, ed 6, St 
Louis, 2016, Mosby.)

Figure 18-2 Medication in vials. (From 

Perry AG, Potter PA, Elkin MK: Nursing 
interventions and clinical skills, ed 6, St 
Louis, 2016, Mosby.)
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Packaging of Parenteral

Medications (Cont.)

 Mix-o-vial

 Has two compartments—powder separated by stopper from sterile 

solution; mix before administration

 Cartridge

 Prefilled glass or plastic, fits into an applicator

 White tip can be removed to reveal rubber stopper

 Prefilled syringe

 Premeasured single dosage in a syringe with or without needle 

attached



Figure 18-3 Mix-o-vial directions. A, 
Remove plastic lid protector. B, 
Powdered drug is in lower half; diluent is 

in upper half. C, Push firmly on the 
diaphragm-plunger. Downward pressure 
dislodges the divider between the two 
chambers. (Modified from Clayton BD, 
Willihnganz M: Basic pharmacology for 
nurses, ed 17, St Louis, 2017, Mosby.)

Figure 18-4 A, Carpuject syringe holder 
and needleless, prefilled sterile cartridge. 
B, EpiPen 2-Pak. (A, From Hospira, Inc., 
Lake Forest, IL. B, From Mylan Specialty 
L.P., Basking Ridge, NJ.)
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Prefilled syringe

(single dose)



188



189



190





Case Study 

Mrs. Garcia’s fever has subsided, and she states she is feeling better. 

She has blood glucose checks with sliding scale insulin ordered 

every 6 hours. On the basis of the order, you will administer 2 units of 

Humulin Regular U-100 insulin subcut for a blood glucose level of 164 

mg/dL. 

Which syringe will you use to draw up the insulin, and what will you 

do before administering it? 
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Case Study 

ANSWER:

Choose the Lo-dose 30-unit insulin syringe for the best accuracy. 

Check the dose with another nurse using the 6 rights of medication 

administration.  Also be sure to check the expiration date on the 

vial.
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Reading Parenteral Labels

 Depicts total volume in container

 Dosage strength expressed as the amount of medication 

contained in a volume of solution and expressed in mL

 READ LABELS CAREFULLY.
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Drugs Labeled 

in Percentage Strengths

 Label gives med in percent and in mg/mL.

 Express the number of grams of medication per 100 mL of solution 

(g/100mL).

 Typically prescribed in number of mL to give, rather than dosage.
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Solutions Expressed

in Ratio Strength
 Most commonly epinephrine

 Usually ordered by number of mL

 CAUTION: - may confuse 1:1,000 with 1:10,000
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Parenteral Medications 

Measured in Units

 Heparin, Pitocin, insulin, and penicillin

 Units measure drug in terms of action.
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Parenteral Medications 

in Milliequivalents

 Potassium and sodium bicarbonate

 Specific to medication being used

 Measure electrolytes and express ionic activity.
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Calculating Parenteral Doses

 Use same rules and methods as for oral calculations.

 Convert if necessary.

 3-mL syringe: calculate to hundredths, round to nearest tenth.

 1-mL syringe: calculate to thousandths, round to nearest 

hundredth.

 NEVER round to the whole number



Calculating Parenteral 

Doses (Cont.)

 For injectable meds, consider

 condition of the client

 site selected

 absorption and consistency of med.

 When the amount exceeds the amount that can be 

administered in a single site, divide  into two injections.

 It is critical to choose the correct size syringe to ensure 

accurate measurement.
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Calculating Parenteral Doses 

Injectable Guidelines
Maximum Volume to Administer

 Intramuscular:

 Average adult = 3 mL (deltoid muscle = 1 mL)

 Children ages 6–12 years = 2 mL

 Children ages ≤ 5 years = 1 mL

 Subcutaneous:

 Adults = 1 mL

 Intravenous:

 Injectable medications should be added to IV solutions to produce a 
volume greater than 5 mL.
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Mixing Medications in the Same 

Syringe

 Two meds may be mixed 

 IF they are compatible with each other 

 AND the total amount does not exceed the amount that can be safely 

administered in a site

 Calculate the dosage to be administered to the nearest tenth for 

each med.  

 Add the results to find the total volume.
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Problem:

Order: Gentamicin 75 mg IM q8h

Available: Gentamicin labeled as 40 mg per mL

How many mL will you administer?
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Dimensional Analysis Method



Points to Remember

 Read med labels and syringe calibrations carefully.

 There is no conversion of units and mEq.

 Do not exceed the dosage administration guidelines.

 1 mL syringe calibrated in 0.01 mL. Round to the nearest 

hundredth.

 3 mL syringe calibrated in 0.1 mL.  Round to the nearest tenth. 

 5 -, 6 -, and 12 mL syringes calibrated in 0.2 mL.  Round to nearest 

tenth.
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Practice Problems

a. What is the total volume in the ampule?

b. What is the dosage strength?

c. The order reads:

250 mg Aminophylline IV  over 30 minutes now

How many mL are needed and what syringe would 
you use to measure the dosage?
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Practice Problems

a. What is the total volume in the ampule? 20 mL

b. What is the dosage strength? 

c. The order reads:

250 mg Aminophylline IV over 30 minutes now

How many mL are needed and what syringe would you 
use to measure the dosage? 
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Practice Problems

a. What is the total volume in the ampule? 20 mL

b. What is the dosage strength? 25 mg/mL

c. The order reads:

250 mg Aminophylline IV over 30 minutes now

How many mL are needed and what syringe would you 
use to measure the dosage? 
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Practice Problems

a. What is the total volume in the ampule? 20 mL

b. What is the dosage strength? 25 mg/mL

c. The order reads:

250 mg Aminophylline IV over 30 minutes now

How many mL are needed and what syringe would you 
use to measure the dosage? 10 mL in 10 mL syringe



Case Study

Later in your shift, you notice increasing edema to Mrs. Garcia’s 

lower extremities.  She tells you that she feels slightly short of breath.  

Her oxygen saturation is 90% on room air and you place 2 L of O2 via 

nasal cannula.  You auscultate coarse crackles to bilateral lung 

bases and immediately call the respiratory therapist and the 

physician, who tells you to discontinue IV fluid and administer Lasix 

20 mg IM stat.
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Case Study 

a. How many mL will you 

administer?

b. What syringe will you use?

c. Where will you inject the 

medication?
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Case Study 

a. How many mL will you 

administer? 2 mL

b. What syringe will you use? 

c. Where will you inject the 

medication?
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Case Study 

a. How many mL will you 

administer? 2 mL

b. What syringe will you use? 3 mL

c. Where will you inject the 

medication?
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Case Study 

a. How many mL will you 

administer? 2 mL

b. What syringe will you use? 3 mL

c. Where will you inject the 

medication?

Administer into a large muscle 

(3 mL exceeds injectable 

guidelines for the deltoid muscle).
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The End





Chapter 12

Parenteral Dosages



Lesson 12.1

Parenteral Dosages

1. Using the dimensional analysis method to solve parenteral 

dosage problems

2. Converting all measures within the problem to equivalent 

measures in one system of measurement if required

3. Using a proportion to solve parenteral dosage problems

4. Using the stated formula as an alternative method of solving 

parenteral dosage problems



Parenteral Dosages (1 of 2)

 Review Figure 12-1 to view intramuscular, 

subcutaneous, and intradermal injections, with 

comparison of the angles of insertion

 May be diluted and administered by themselves

 May be administered in conjunction with existing IV 

fluids

 May be administered in addition to IV fluids



Parenteral Dosages (2 of 2)

 Packaging of parenteral medications:

Ampules

Vials

Mix-O-Vials

Syringes



Syringes

Parts of a syringe

Tip

Barrel

Plunger

Types of syringes

Hypodermic

Tuberculin

Insulin



 Why does Occupational Safety and Health Administration 

recommend the administration of parenteral medications with a 

needleless system?

To protect both patient and nurse 

Because the system provides a shield 

to cover device

Needleless System



Calculation of Parenteral Drug 

Dosages: Dimensional Analysis 

Method

 For example:

The order states Kantrex 200 mg IM q6 h. 

Kantrex is supplied 0.5 g/2 mL. How many 

milliliters will the nurse administer?



Calculation of Parenteral Drug 

Dosages: Proportion Method

 For example:

The order states D5W 500 mL plus 

KCl 20 mEq at 42 mL/h IV. KCl is 

supplied in a 20-mL ampule 

containing 40 mEq. How many 

milliliters of KCl will be added to the 

500 mL of D5W?



Parenteral Drug Dose Calculation: 

Alternative Formula Method

 For example:

The physician orders morphine 30 mg IM 

q4 h prn for pain. Morphine gr i/5 mL is 

available. How many milliliters will the 

nurse administer?


