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Parenteral Medication Administration 

Parenteral medication administration is the administration of drugs by a route other than 
enteral or percutaneous. 

Parental medication administration utilizes intradermal, subcutaneous, intramuscular 
and intravenous injections to deliver medication. There are advantages and drawbacks 
when using this method of medication administration: 

• Drugs have a more rapid action, but shorter duration.
• Doses are smaller as the drug potency is stronger.
• Drug costs are more expensive, but the drug is more completely absorbed.

Equipment for Injection 

 Needle: 

Needles are made of stainless steel and consist of three parts: 
o Hub: This is

located on the
end      of      the
needle and
attaches to the
tip of the
syringe.

o Shaft: This is the
extended length
of   the   needle.
This length varies in size from 3/8 to 3”. The shaft also has a diameter that
is referred to as the gauge. The size varies from 16 gauge, which is the
largest, to 30 gauge, which is the smallest.

o Bevel Tip: Sharp point at the end of the shaft. It is used to cut into the skin.
The bevel of the needle can be short, which makes it duller, or the bevel
can be long, which makes it sharp.

Needle selection is based on the following considerations; 
o Use the smallest gauge and shortest shaft that can effectively deliver the

medication.
o The less trauma to the tissues, the better it is for the individual receiving

the injection.
o The viscosity of the medication, or how thick and sticky it is will determine

the best gauge to use.
o A thick medication will need a large gauge needle.
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The target tissue to be injected determines the length needed, such as; 
• A subcutaneous injection would require a 3/8 to 5/8 shaft length and a 25

to 30 gauge.
• An intramuscular injection would require a 1 to 1 ½ shaft length and a 20

to 22 gauge.
• This does vary with an obese individual, child or an emaciated debilitated

individual.

 Syringes 

A syringe serves several functions by acting as a device to transfer and deliver 
medications. It serves to maintain sterility, measure medication, deliver medication and 
helps to prevent needle stick injuries by acting as a holder for the needle. It consists of a 
barrel, plunger and tip. 

• Barrel: This is the main body of the
syringe that acts as a holding
container. The calibrations for
measurement are indicated on the
outside of the syringe.

• Plunger: This is used to push or pull
the contents of the barrel out or in.

• Tip: This is the site where the needle
attaches to the syringe. It can hold
the needle by friction called a slip tip,
or by a mechanical hold called a leur- 
lock.

The selection of a syringe to use is based on the amount of medication to be delivered, 
the system of measurement used for the medication, and the accuracy of the dosage. 

Subcutaneous Injections 

Subcutaneous injections are made when the needle passes through the dermis and 
delivers medication into the subcutaneous tissue. The amount of medication 
administered via this route is usually a maximum of 2mls. Drug absorption from the 
subcutaneous tissues is slow. 

For individuals who receive frequent subcutaneous injections, such as the diabetic, it’s 
important for the nurse to know where and how to rotate injection sites. When rotated, 
the injection becomes safer, more effective, more comfortable and the site rotation 
assists in preventing complications from multiple injections, such as poor absorption and 
lipodystrophies. 
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Absorption rates vary with the subcutaneous injection location. The abdomen absorbs 
the most quickly, followed by the arm, the thigh and the buttocks. Because of the 
variation in absorption rates, it is recommended that all injections be given in one or two 
areas of the body, rotating the injection site in that area for consistency of medication 
absorption. 

Subcutaneous injection sites should follow a specific 
pattern to avoid errors in the site rotation. For 
insulin injection, a diagram specifying the injection 
rotation is identified on the client’s record. 

When injecting into the stomach: 

  stay one inch away from the bellybutton or scars 

When injecting into the thigh: 

  stay four inches down from the top of the leg and four inches above the knee. The top 
and side of the thigh can be injected into. 

When injecting into the arm: 

  use the fatty tissue on the back of the arm between the shoulder and the elbow. 

When injecting into the buttock: 

  use the area of the hip where the wallet would be, and not into the lower tissue of the 
buttock. 
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Intradermal Injections 

Intradermal (ID) injections are usually used for skin testing (allergy and tuberculin). 
Injected into the dermis, where blood supply is limited. The inner aspect of the forearm 
and upper back are the common injection sites. 

ID injections are given using a tuberculin syringe 
with a 27G needle, 3/8 or 5/8”. Amount to 
administer is 0.01-0.1 ml. If a bleb does not 
appear or blood appears at the insertion site, the 
medication may have entered the subcutaneous 
layer. 

Intramuscular Injections 

Intramuscular injections are made when a needle passes through the dermis, through the 
subcutaneous layer and into the muscle. This is done to deposit medication deep into the 
muscle tissue. This route of administration allows for rapid absorption of the medication 
and systemic reaction due to the fact that the muscle layer is very vascular. 

Amounts injected typically don’t exceed 2ml but may go up to 4mls. Larger amounts are 
given through more than one injection. The muscle layer also has fewer sensory nerves, 
so IM injections are a more comfortable way to deliver irritating drugs. 
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When selecting a site for an intramuscular injection, the age of the client, the medication 
to be injected and the client’s general condition must all be considered. 

 
IM injections should not be administered in a site that is inflamed, edematous or irritated. 
Sites that have moles, birthmarks, scar tissue or other lesions should also be avoided. The 
most common IM injection sites used are; ventrogluteal, vastus lateralis, rectus femoris, 
and deltoid. 

 

 Ventrogluteal Area   
 

This injection site is free of major blood vessels and 
nerves with less fatty tissue distribution. 

 
It would never be used for children under three as the 
muscle has not fully developed which occurs through 
walking. This site is accessible when the patient is 
sitting, prone, supine or side-lying. 

 
The site is located by placing the palm of the hand on 
the lateral potion of the greater trochanter, with the 
index finger on the greater iliac spine and the middle 
finger extended to the iliac crest. The injection is made 
in the center of the “V” that is formed between the 
middle and index finger. 

 

 Vastus Lateralis Muscle   
 

This site offers safe 
rapid absorption, as 
it is away from nerves 
and blood vessels. It 
is the site of choice 
for children and 
healthy ambulatory 
adults. The elderly or 
debilitated individual should be carefully assessed for sufficient muscle mass. If the 
muscle mass is insufficient, another site should be selected. 

 
The location of the injection is determined by putting one hand breath above the knee 
and one hand breath below the greater trochanter. Between the two thumbs is where 
the optimal injection site is. 

Intramuscular Sites 
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 Rectus Femoris Muscle   
 

This muscle is located medial to the Vastus Lateralis Muscle, but doesn’t cross the midline 
of it. The same location technique is used to determine the injection site on the muscle 
as is used for the Vastus Lateralis Muscle. 

 
There are several risks to using this site as it is close to the sciatic nerve and major blood 
vessels, and in an individual with a poor developed muscle could cause more pain. It is 
mostly used for self-administration of an injection. 

 
 

 Deltoid Muscle   
 

This injection site is used to administer small amounts of medication (2cc’s or less) that 
are non-irritating. The risk of using this site is to avoid the clavicle, humerus, acromion, 
brachial vein, brachial artery and radial nerve. This muscle is easily assessed from a 
standing, sitting or prone position. 

 
The injection site is located by placing 
fingers on the patient’s shoulder. 
Locate the acromion process landmark 
which is the lateral triangular 
projection of the spine of the scapula, 
forms point of shoulder, and articulates 
with the clavicle. Once the acromion 
process is located, place index and 
middle finger on the landmark, creating 
an inverted triangle. The injection site 
is   located   1-2   inches   below   the 
acromion process in the center of the triangle. 

 
 

 
 

For patients who will need multiple injections, a plan for site rotation should be 
developed. When rotated, the injection becomes safer, more effective and comfortable 
and assists in preventing complications from multiple injections, such as poor absorption 
and lipodystrophies. Lipodystrophies is a build up of fatty tissue that forms a harden lump 
or dent under the skin after multiple injections at the same site. 

 

 Z Track Method   
 

This method is most often used when the injected medication has the potential to stain 
the skin, or is extra irritating. This is also a method used with the frail elderly who have 
poor skin elasticity. The lack of elasticity prevents the skin from pulling together along the 

IM Site Rotation 
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injection track after the injection, which can cause the injected medication to leek up 
through the injection track. 

 
The Z-track method stretches the skin to one side by 1 inch where the injection is to be 
inserted. The needle is inserted at 90 degrees; the medication is injected and then 
withdrawn. The skin is then held in its stretched position for 10 seconds and then 
released. These seals the injection track, locking the medication in the muscle. 

 

 
 
 

 IM Injection Considerations   
 

• Never inject into a sensitive muscle. Muscles that are noted to be twitching should 
not be injected, as the nerve can trigger sharp pain. 

• If a patient has excessive pain with an IM or is very nervous, apply ice to the skin to 
numb the sensation. 

• If more than 5mls needs to be injected, divide it into separate injections. 
Encourage the patient to relax the muscle 

• Encourage the patient to relax the muscle as much as possible as a relaxed muscle is 
less painful when injected. 

• When the route of administration of a drug is changed, the dosage of the drug often 
also has to be altered. 

• An elderly client may bleed or ooze from the injection site due to decreased elasticity 
in the skin. A small bandage may need to be applied. 

• An elderly client with a decreased muscle mass can absorb IM injected medications 
more quickly than expected. 

 

 Potential Complications   
 

• Certain medications normally given by the IM route accidentally injected into the 
subcutaneous tissue can be very irritating and lead to sterile abscesses. 

• Failure to rotate injection sites can lead to the injected medication not being absorbed and 
reduce the desired pharmacologic effect. 
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Intramuscular (IM) Injections   
 

Equipment 
 

a) Proper size syringe. 
b) Selection of proper size needle depends on the body size, site of injection and age of the 
client. 
c) Proper gauge needle is determined by the viscosity of the medication to administer. 
d) Gauze to dry the area, if needed 
e) Alcohol swab 
f) Medication ampule(s) or vial(s) 
g) Clean gloves 
h) Proper container to dispose of the syringe and needle 
i) Medication Administration Record (MAR) or computer printout. 

 
Assessment 
a.   Check accuracy and completeness of the written MAR or computer printout with the 

written/computer medical order. Check the client’s name, medication name, and 
dosage, route of administration, and time of administration. 

 

b.   Assess the client’s medical condition, including vital signs and medication history.  
c.   Review medication information, including action, purpose, side effects, recommended 

dose, time of peak onset, and nursing implications. 
 

d.   Be aware of allergies, history of allergies and normal allergic reactions.  
e.   Observe the client’s previous responses toward injections.  
f. Assess client’s sites for injections; skin is free of infection, muscle atrophy, reduced 

blood flow, or circulatory shock. 
 

g.   Assess client’s symptoms before initiating medication administration  
h.  Assess client’s knowledge regarding medication therapy.  

 

Planning/Implementation 
a.   Perform hand hygiene.  
b.   Verify order.  
c. Check client’s name, medication name, and dosage, route of administration, and time 

of administration. Compare the medication label with the MAR or computer printout 
two times: 

1. When removing it from the medication cart or cupboard. 
2. After preparing it in the syringe. 

 

d.   Bring medication to the client at the right time.  
e.   Perform hand hygiene.  
f. Provide privacy; close the door of the room and/or curtains.  
g. Confirm client’s identity again at his/her bedside by using at least two client  

identifiers. Check client’s name and one other identifier, such as hospital identification 
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number with MAR. Ask client to state their name as a third identifier.  
h.   Assemble equipment on clean work surface (syringe, needle, alcohol swab, clean 

gloves etc.). 
 

i. Confirm client’s identity again at his/her bedside.  
j. Explain the procedure to the client and that he/she may experience a burning and /or 

stinging sensation. 
 

k.   Apply clean gloves.  
l. Provide privacy; expose only the body part/ area needed for the injection.  
m. Assist the client into a comfortable position, exposing the chosen muscle. Locate the 

injection site using appropriate anatomical landmarks. 
 

n.   Encourage the client to relax the muscle you will be using for the injection. Injections 
into tense muscles are more painful than usual and may bleed more readily. The site 
should be healthy; no redness, bruises, infections or edema. 

 

o.   Clean injection site with antiseptic swab. Apply swab at the center of the injection site 
and rotate outward in circular movement for about 5 cm. Allow to dry. 

 

p.   Hold swab or gauze between third and fourth fingers of non-dominant hand.  
q.   Remove cap from the needle by pulling it straight.  
r. Hold syringe between thumb and forefinger of dominant hand, hold as a dart, palm 

down. 
 

s. Administering the Injection: 
1. Position ulnar side of non-dominant hand just below site and pull skin laterally 

approximately 2.5 to 3.5cm. Hold position until medication is injected. With 
dominant hand, inject needle quickly at 90 degree angle into the muscle. 

2. If client’s muscle mass is small, grasp body of muscle between thumb and 
forefingers. 

3. After needle pierces skin, use thumb and forefinger of non-dominant hand and 
hold syringe barrel while still pulling on skin. Move dominant hand to end of 
plunger. Avoid moving syringe. 

4. Pull back on plunger for 5 to 10 seconds. If no blood appears, inject medication 
slowly at a rate of 1 ml/10 seconds. 

5. Wait 10 seconds, then smoothly and steadily withdraw the needle, release skin, 
and apply alcohol swab or gauze gently over site. 

 

t. Apply gentle pressure to the site. Do not massage site. Apply bandage, if needed.  
u.   Assist client into a comfortable position.  
v.   Discard the uncapped needle or needle enclosed in safety shield and attached syringe 

into a puncture proof and leak proof container. 
 

w.  Remove gloves and perform hand hygiene.  
x.   Stay with client for several minutes and observe for any allergic reactions.  
y.   Document medication administration as per facility policy and procedure.  
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Evaluation 
a.   Return to client’s room 15 to 30 minutes following the injection and ask the client if 

they have any discomfort, pain, burning or tingling at the injection site. 
 

b.   Inspect site: note any bruising or hardening in body tissue at the site of the injection.  
c.   Observe the client’s response to the medication.  
d.   Ask the client to explain the effects of the medication.  
e.   Document your observation and the client’s response to the medication in the client’s 

chart. 
 

 

Preparing Injections from Ampules   

Equipment 
 

• Antiseptic pads or small sterile gauze 
• Filter needle 
• Needle for injection 
• Sharp container 
• Appropriate size syringe 
• Ampule(s) of medication 
• Medication Administration Record (MAR) or computer printout. 

 
Assessment 
a. Check accuracy and completeness of the written MAR or computer printout with the 
written/computer medical order. Check client’s name, medication name and dosage, 
route of administration, and time of administration. 

 

b. Assess client’s medical condition, including vital signs and medication history.  
c. Review medication information including action, purpose, side effects, dose 
recommended, time of peak onset, and nursing implications. 

 

d. Be aware of allergies, history of allergies and normal allergic reactions.  
e. Assess client’s symptoms before initiating medication administration.  
f. Administer the medication via the prescribed route.  
g. Check facility policies and procedure prior to preparing medication from an ampule.  

 

Planning/Implementation 
a. Perform hand hygiene, prepare clean working area.  
b. Gather and prepare supplies.  
c. Check date of expiration for medication ampule(s)  
d. Check client’s name, medication name and dosage, route of administration, and time 
of administration. Do not use ampoules that are cracked, damages or floating particles. 

 

e. Select ampule(s) from unit cupboard, automated dispensing system or cart.  

f. Compare the label of the medication with the MAR or computer printout.  
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g. Prepare the ampule:
1. Tap the top of the ampule lightly and quickly with a finger until the medication

moves from the neck of the ampule.
2. Place small gauze or an unopened alcohol swab around neck of the ampule.
3. Snap neck of the ampule quickly and firmly from the hands.
4. Draw up medication quickly, using a filter needle long enough to reach bottom of the

ampule.
5. Hold ampule upside down, or set it up on a flat surface. Insert the filter needle in the

middle of the ampule opening. Do not allow the needle tip or shaft to touch the rim
of the ampule.

h. Aspirate medication into the syringe by gently pulling back on the plunger.

i. Keep needle tip under surface of the liquid. Tip ampule to bring all (fluid) medication
within reach of the needle.
j. If air bubbles are aspirated in the syringe, do not expel the air bubbles in the ampule.

k. To remove the air bubbles, remove needle from ampule. Hold syringe with needle
pointing up. Tap side of the syringe to get the bubbles to rise toward the needle. Pull
back the plunger slightly, then push back the plunger upward to eject the air bubbles. Do
not eject the (fluid) medication.
l. If the syringe contains excess (fluid) medication, uses sink for disposal. Hold syringe
vertically with needle tip up and slanted slightly towards the sink. Recheck (fluid)
medication amount in the syringe by holding it vertically.
m. Cap needle or cover the needle with its safety sheath, or it will lock. Replace filter
needle with a needleless system device or with a needle gauge and length appropriate
for the route of administration prescribed for the client.
n. Compare MAR sheet or computer printout with label on the vial and the medication
prepared.
o. Dispose of soiled supplies.

p. Put sharps in appropriate container.

q. Clean work area.

r. Wash hands.



12  

 

Preparing Injections from a Vial Containing a Solution   
 
Equipment 

• Antiseptic pads/swabs or small sterile gauze 
• Needles: 

° Blunt tip needleless system, if available 
or 

° Needle to draw the medication 
° Needle for injection, if needed 

• Sharp container 
• Appropriate size syringe 
• Diluent indicated (0.9 Sodium Chloride or Sterile Water), if needed 
• Vial(s) of medication 
• Medication administration record (MAR) or computer printout. 

 
Assessment 
a. Check the accuracy and completeness of the written MAR or computer printout with 
the written/computer medical order. Check the client’s name, medication name and 
dosage, route of administration, and time of administration. 

 

b. Assess the client’s medical condition, including vital signs and medication history.  
c. Review medication information including action, purpose, side effects, dose 
recommended, time of peak onset, and nursing implications. 

 

d. Be aware of allergies, history of allergies and normal allergic reactions.  
e. Assess the client’s symptoms before initiating medication administration.  
f. Administer the medication via the prescribed route.  

 

Planning/Implementation 
a. Prepare clean working area.  
b. Gather supplies.  
c. Wash hands.  
d. Check: client’s name, medication name, medication dose, route of administration, 
time of administration. 
Contamination; do not use vials that are cracked, damaged, or have floating particles. 

 

e. Remove cap from vial, covering top of unused vial to expose sterile rubber seal.  

f. Clean top of vial by wiping firmly and briskly with antiseptic pad or swab for 10 to 15 
seconds. Allow to dry. 

 

g. Open syringe. Twist the needle clockwise onto syringe to be sure there is a tight 
connection. 

 

h. Remove cap from needle or needleless device.  
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i. Pull back syringe plunger to draw the amount of air in the syringe equivalent to the 
amount of medication to be aspirated from the vial. 

 

j. Place vial on a flat surface and insert the needle or needleless system into the middle 
of the vial injection cap (rubber part). 

 

k. Inject air slowly into the vial air space above the medication. Hold on to the plunger 
with firm pressure because, at times, it is pushed back by the air pressure already in 
the vial. 

 

l. Turn vial and syringe together upside down at a 90-degree angle. Hold vial between 
thumb and middle finger of non-dominant hand to counteract the pressure in the vial. 
Keep tip of needle in the fluid while withdrawing the medication. 

 

m. Allow the air from the vial to fill the syringe with the correct amount of medication. 
Be sure the tip of the needle stays in the medication. If needed, pull back on the 
plunger to obtain the correct amount of medication, then pull needle into the vial air 
space and tap side of the syringe barrel gently to dislodge any air bubbles. If there is air 
remaining at the top of the syringe, eject the air in the vial. 

 

n. Remove needle or needleless system from the vial by pulling back the barrel of the 
syringe. 

 

o. Hold the syringe at eye level, at a 90 degree angle, and gently tap syringe to force air 
bubbles to the top of the syringe (next to the needle). 

 

p. Pull back slightly on the plunger then push plunger to eject the air and to the 
number equal to the amount of medication to be given. 

 

q. Change the needle to the proper gauge and length according to the client’s needs, 
and follow the policies and procedure of the facility in administering the medication 
via the prescribed route. 

 

r. If a multi-dose medication vial was used, write a label and place it on the vial with 
the date and your initials. 

 

s. Compare MAR sheet or computer printout with label on the vial and the medication 
prepared. 

 

t. Put sharps in appropriate container.  

u. Clean work area.  

v. Wash hands.  

 

Evaluation 
 
Just before administering medication to the client, compare MAR sheet or computer printout 
with the label of the prepared medication, and compare dose in the syringe with the desired 
dose. 
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Equipment 
• Antiseptic pads/swabs or small sterile gauze 
• Needles: 
• Blunt tip needleless system, if available 
• Appropriate needle to draw the medication 
• Appropriate needle for injection, if needed 
• Sharp container 
• Appropriate size syringe 
• Diluent(s) if indicated (0.9 Sodium Chloride or Sterile Water) 
• Vial(s) of medication 
• Medication administration record (MAR) or computer printout. 

 
Assessment 
a. Check accuracy and completeness of the written MAR or computer printout with the 
written/computer medical order. Check client’s name, medication name and dosage, 
route of administration, and time of administration. 

 

b. Assess client’s medical condition, including vital signs and medication history.  
c. Review medication information including action, purpose, side effects, dose 
recommended, time of peak onset and nursing implications. 

 

d. Be aware of allergies, history of allergies and normal allergic reactions  

e. Assess client’s symptoms before initiating medication administration.  
 

Planning/Implementation 
a. Wash hands  

b. Prepare supplies.  

c. Check expiration date of medication vial.  

d. Prepare medication for one client at a time. Check client’s name, medication name 
and dosage, route of administration, and time of administration. 

 

e. Select vial from the medication cart drawer or automated dispensing system. 
Compare MAR with the medication label. 

 

f. Remove cap covering of the powered medication vial and cap covering of the 
proper diluents to expose sterile rubber seal. If a multi-dose vial has been used, the 
cap will be already removed. Firmly swab both rubber seals with alcohol swab, and 
allow alcohol to dry. 

 

g. Draw up manufacturer’s suggestion for volume of diluents into syringe following 
steps 1 to 9: 

 

1. Pick up syringe and remove needle cap or cap covering needleless vial access 
device. Pull back on plunger to draw amount of air into syringe equivalent to 
volume of medication to be aspirated from vial. 

 

Vial Containing a Powder (Reconstituting Medications) 
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2.   With vial on flat surface, firmly insert tip of needle or needleless vial access 
device. through centre of rubber seal. 

 

3.   Inject air into the vial’s air space, holding on to plunger. Hold plunger with firm 
pressure; plunger is sometimes forced backward by air pressure within the vial. 

 

4.   Invert vial while keeping firm hold on syringe and plunger. Hold vial between 
thumb and middle fingers on non-dominant hand. Grasp end of syringe barrel 
and plunger with thumb and forefinger of dominant hand to counteract 
pressure in the vial. 

 

5.   Keep tip of the needle in the fluid while withdrawing medication.  
6.   Allow air pressure from the vial to fill syringe gradually with the medication. If 

necessary, pull back slightly on plunger to obtain correct amount of medication. 
 

7.   When desired volume has been obtained, position needle into vial’s air space; 
tap side of syringe gently to dislodge any air bubbles. Eject any air remaining at 
top of syringe into vial. 

 

8.   Removed needle or needleless vial access device by pulling back on barrel of 
syringe. 

 

9.   Hold syringe at eye level, at 90-degree angle, to ensure correct volume and 
absence of air bubbles. Remove any remaining air by tapping barrel to dislodge 
any air bubbles. Draw back slightly on plunger; then push plunger upward to 
eject air. Do not eject fluid. Recheck volume of medication. 

 

h. Insert the tip of the needle or needleless system device through centre of the rubber 
seal of the powdered medication. Inject the diluent in the vial. Remove needle. 

 

i. Mix medication well. Roll in palms. Do not shake.  
j. Reconstituted medication in vial is ready to be drawn into new syringe. Read label 
carefully to determine dose after reconstitution. 

 

k. Draw up reconstituted medication into syringe following steps 1 to 11:  
1.   Pick up syringe, and remove needle cap and cap recovering needleless vial 

access device. Pull back on plunger to draw amount of air into syringe 
equivalent to volume of medication to be aspirated from vial. 

 

2.   With vial on flat surface, firmly insert tip of needle or needleless vial access 
device through center of rubber seal. 

 

3.   Inject air into the vial’s air space, holding on to plunger. Hold plunger with firm 
pressure; plunger is sometimes forced backward by air pressure within the vial. 

 

4.   Invert vial while keeping firm hold on syringe and plunger. Hold vial between 
thumb and middle fingers of non-dominant hand. Grasp end of syringe barrel 
and plunger with thumb and forefinger of dominant hand to counteract 
pressure in the vial. 

 

5.   Keep tip of the needle in the fluid while withdrawing medication.  
6.   Allow air pressure from the vial syringe gradually with the medication. If 

necessary, pull back slightly on plunger to obtain correct amount of medication. 
 

7.   When desired volume has been obtained, position needle into vial’s air space; 
tap side of syringe barrel gently to dislodge any air bubbles. Eject any air 
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remaining at top of syringe into vial.  
8.   Remove needle or needleless vial access device by pulling back on barrel of 

syringe. 
 

9.   Hold syringe at eye level, at 90-degree angle, to ensure correct volume and 
absence of air bubbles. Remove any remaining air by tapping barrel to dislodge 
any air bubbles. Draw back slightly on plunger; then push plunger upward to 
eject air. Do not eject fluid. Recheck volume of medication. 

 

10. If medication is going to be injected into client’s tissue, change needle to 
appropriate gauge and length according to route of medication administration. 

 

11. For multidose vial, make label that includes date of mixing, concentration of 
drug per milliliter, and your initials. 

 

l. Compare MAR sheet or computer printout with label of containers and prepared 
medication. 

 

m. Some facilities require that medication prepared for parenteral administration be 
verified by another nurse. Check facilities policies and procedures before administering 
medication. 

 

n. dispose of soiled supplies, put sharps in appropriate container.  
o. Clean work area.  
p. Wash hands  

 

Evaluation 

 

Just before administering medication to the client, compare MAR sheet or computer 
printout with label of prepared medication, and compare dose in the syringe with the 
desired dose. 
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Intravenous Therapy   
 

Prior to administering any intravenous medication, the practical nurse must assess the 
status of the patient’s intravenous. The intravenous site utilized for medication 
administration is assessed for the possibility of the following complications: 

 
• Infiltration 
• Phlebitis 
• Bleeding at the site 
• Extravasation 
• Local infection 
• Venous spasm 

 
Additionally the client is assessed for the possibility of fluid volume overload. 

 
Abnormal signs and symptoms of an unhealthy IV site include: 

 
 Swelling 
 Redness/Tracking 
 Bleeding 
 Pain/Tenderness 
 Bruising 
 Pallor 

 

 Infiltration/Interstitial   
 

Infiltration occurs when IV fluids enter the surrounding space around the venipuncture 
site. 

 
Signs include: 

 
• Swelling- from increased tissue 

fluid 
• Pallor around the site- caused by 

decreased circulation 
• Coolness around the site- also 

caused by decreased circulation 
• Fluid may be flowing through the 

IV line at a decreased rate or may 
have stopped flowing 

• Pain may also be present- this 
usually  results  from  the  edema 
and increases proportionately as the infiltration continues. 
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Intervention required: 
 

• Discontinue intravenous- reinsert elsewhere if still required 
• Raise the extremity to reduce swelling- promotes venous return 
• May wrap the extremity in a warm, moist towel for 20 minutes 

 

 Phlebitis   
 

Phlebitis is inflammation of the vein. 
 

Signs and symptoms: 
 

• Pain 
• Edema 
• Erythema 
• Increased skin temperature over the vein 
• May have redness travelling along the path of 

the vein 
 

Required intervention: 
 

• Discontinue IV- restart if still required 
• Apply warm moist heat on the site of the phlebitis 

 

 
 
 
 
 

 Bleeding at the Insertion Site   
 

Bleeding can occur around the venipuncture site during the infusion or through the 
catheter needle or tubing if the tubing becomes inadvertently disconnected. 

Bleeding is common in people who have received heparin or who have an underlying 
blood disorder. 

Required Intervention 
 

• If bleeding occurs around the site and the catheter is within the vein, a pressure 
dressing may be applied over the site to control the bleeding. Bleeding from a vein 
is usually a slow, continuous seepage and is not serious. 

Phlebitis can be dangerous because blood clots can occur and may result in emboli. 
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 Extravasation   
 
 

Extravasation -The inadvertent administration of a vesicant solution into surrounding 
tissue. 

 
Vesicant - a fluid or medication that causes the formation of blisters with subsequent 
sloughing of tissues occurring from the tissue necrosis. 

 
Signs and Symptoms 

 
• Complaints of pain, tenderness or discomfort 
• Edema at or above or below the insertion site 
• Blanching of the area around the insertion site 
• Change in temperature of the skin at the site 
• Burning at the insertion site or along the venous pathway 
• Feeling of tightness below the site 
• Slow or stopped infusion 

 

 
The severity of damage is directly 
related to the type, concentration and 
volume of fluid infiltrated into the 
interstitial tissue. 
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 Local Infection   
 
 

Local  infections  related  to  infusion  therapy  consist  of  those  related  to  microbial 
contamination of the cannula. 

Signs and symptoms 
 

• Redness or swelling at the site 
• Temperature changes and drainage 

at the site 
• Possible exudate of purulent material 
• Increased  quantity  of  white  blood 

cells 
• Elevated temperature (chills are not 

associated with a local infection) 

Intervention 
 

• Culture the site 
• Apply a sterile dressing over the site 
• Apply warm ,moist compresses, if appropriate, as ordered 
• Initiate oral or parenteral anti-infective therapy, if appropriate , as ordered 
• Monitor the site and document 

 

 
 

Intravenous (IV) medication administration refers to the process of giving medication 
directly into a patient's vein. 

 
The primary methods of administering IV medication include: 

 
• As mixtures within large volumes of IV fluids 
• By injection of a bolus ( IV push) or small volume of medication through an existing 

IV infusion line or intermittent venous access ( heparin or saline lock) 
• By piggy-back infusion of a solution containing the prescribed medication and a 

small volume of IV fluid through an existing IV line. 
 

IV medications are most often given through a peripheral line or saline IV lock, but may 
also be administered direct IV, through an implanted vascular access port or through a 
central line. 

Definition of IV Medication Administration 
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Purposes, Advantages and Disadvantages of the IV Route   
 
 

 Purpose   
 

The primary purpose of giving IV medications is to initiate a rapid systemic response to 
medication. 

 
It is one of the fastest ways to deliver medication. 

The drug is immediately available to the body. 

It is easier to control the actual amount of drug delivered to the body by using the IV 
method and it is also easier to maintain drug levels in the blood for therapeutic response. 

 
The intravenous medication route is ideal when medications are too irritating to tissues 
to be given by other routes. 

 

 Advantages Include   
 

• Used in emergencies when a fast-acting medication must be delivered- a direct 
route to the circulatory system 

• Best when it is necessary to establish constant therapeutic blood levels 
• Some medications are highly alkaline and irritating to muscle and subcutaneous 

tissue yet may be destroyed by digestive enzymes if given orally. These 
medications cause less discomfort when given intravenously. 

• Provides a route of administration in patients in whom use of the gastrointestinal 
tract is limited 

• Provides a route for delivering high drug concentrations 
• Provides for instant drug termination if sensitivity or adverse reaction occurs 
• Provides for better control over the rate of drug administration 

 
The IV route for medication administration may be used if the medication to be delivered: 

 
• would be destroyed by digestive enzymes 
• is poorly absorbed by the tissue 
• Is painful or irritating when given by intra-muscular (IM) or subcutaneous (SQ) 

injection. 
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Safety Alert: Unfortunately, the rapidity with which IV medications are 
effective can also result in clients experiencing severe adverse reactions if IV 
medications are administered too quickly. 

 
Because IV medications are available immediately in the blood stream, the 
nurse must verify the prescribed rate of administration so that the 
medication is given over the appropriate period. 

 
 

 
 Disadvantages Include   

 
Despite the many advantages of IV medications, there are also disadvantages associated 
with this venous route. These disadvantages are not found with other drug therapies. 
These include: 

 
• Drug interaction because of incompatibility 
• Absorption  of the  drug is  impaired,  which is caused by leaching into the  IV 

container or administration set. 
• Errors in compounding (mixing) of medication 
• Speed shock 
• Extravasation of a vesicant drug 
• Chemical phlebitis 

 

Compatibility   

 
Definition of incompatibilities: Incompatibility is an undesirable reaction that occurs between 
the drug and the solution, container or another drug. The two types of incompatibilities 
associated with intravenous administration are physical and chemical. (Josephson 2006, RCN 
2005, Douglas et al. 2001) 

 
Retrieved Feb 28, 2017 from 
http://bg.safeinfusiontherapy.com/documents/drug_incompatibility.pdf 

 

 Rules to follow   
 

• Mix only in the solution that is recommended for that medication 
• Never mix with blood, blood products or TPN 
• Ensure medication is compatible with primary infusion solution 

http://bg.safeinfusiontherapy.com/documents/drug_incompatibility.pdf
http://bg.safeinfusiontherapy.com/documents/drug_incompatibility.pdf
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Special Considerations   
 
 

 Patient Teaching   
 
 

• Provide patient teaching: 
o About drug and its use 
o About potential side effects 

and allergic reactions 
 Notify immediately if 

concerns 
• Teach to not adjust or touch IV 

equipment 
 

 Paediatric   
 
 

Infants  &  young  children  are  more  sensitive  to  fluid 
changes: 

• Monitor intake and output 
• Take into consideration IV intake with medications 
• Medications are given in much small dose ranges 

 
 
 
 

 
 Gerontologic   

 

• At risk for medication toxicity due to: 
o Altered drug actions due to disease, etc 
o Polypharmacy 

• Must have careful monitoring when using IV 
medications 

• High risk of fluid volume overload 
o Use smallest mini bag volume as possible 

• Watch for overload and heart failure symptoms 
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Assessment   

 
Prior  to  medication  preparation  and  administration,  the  following  needs  to  be 
determined: 

• Assess patient’s medical and medication history 
• Know patient allergies 
• Refer to medication resource on how to properly mix and infuse IV medications 
• Determine compatibilities of IV fluids and /or previously infused medications 
• Assess patency of IV site 
• Assess patient’s knowledge of the medication 

 
 

Planning - Expected Outcomes   
 

Expected outcomes of IV medication administration therapy include focusing on ensuring 
that the therapeutic response of the drug is met while at the same time the patient 
experiences the minimum potential adverse reactions. 

 
Expected outcomes include: 

 
• Client experiences no adverse reactions 

 
• Medication had desired therapeutic effect 

 
• Infused in the required amount of time 

 
• IV site remains free of swelling, inflammation, tenderness or complications 

 
• Client's laboratory values of therapeutic drug monitoring reveal desired response 

without renal toxicity 
 

• Client fails to show evidence of hypersensitivity, allergic reaction, or other side 
effects to IV medication 
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Unexpected Outcomes   
 
 

 Unexpected outcome  Appropriate Intervention 
 Client develops adverse drug 
reaction. 

 • Stop medication infusion immediately. 
 

• Follow institutional guidelines for 
appropriate response and reporting of 
adverse drug reactions. 

 
• Notify client's physician 

 Medication fails to infuse over 
desired period. 

 • Determine reason (e.g., improper 
calculation of flow rate, needle position, 
or infiltration). 

 
• Recalculate infusion rate, inform 

physician medication has been delayed 
(per agency policy) 

 
• Establish patent IV for reinfusion 

 IV site becomes swollen, 
warm, reddened, and tender 
to touch. 

 • These indicate phlebitis. 
 

• Stop IV infusion and discontinue IV. 
 

• Treat IV site as indicated by institutional 
policy. 

 
• Insert new IV site if continuation of 

therapy is indicated. 
 IV site becomes cool, pale, and 
swollen. 

 • These indicate signs of infiltration. 
 

• Discontinue infusion and site 
 

• Some IV medications are extremely 
harmful to subcutaneous tissue 

 
• Provide IV extravasation care if 

applicable 
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Implementation   
 

Prepare medications using aseptic technique. Be aware of the methods of administration 
available. 

 

 Large Volume Infusions- The First Method   
 

This is known as primary IV infusions. 
 

Of the methods of administering IV medications, mixing medications in large volumes of 
fluids is the safest and easiest. 

 

Medications are diluted in a large volume of a compatible IV fluid such as normal saline 
or Lactated Ringer’s solution. 

 
Because the medication is not in a concentrated form, the risk of side effects or fatal 
reactions is minimal when infused over the prescribed period. 

 
An example would be IV medications, such as potassium chloride or vitamins which may 
be mixed into the main IV solution bag and run continuously. These medications are 
injected into the IV bag by the pharmacy or the nurse prior to hanging the IV solution. 
They run continuously at the rate of flow ordered by the physician. Anytime a medication 
is added to IV fluid a label must be placed on the bag. 

 

 IV Piggyback (IVPB)   
 

• You will see written “IVPB” stands for Intravenous Piggy-Back 
• Small bag with medication is set higher than the primary IV infusion bag 
• Bag must be labelled with appropriate medication additive label 
• General mixing volumes are 50-250mls 

o These bags are known as mini-bags 
• Must ensure medication is compatible with mini-bag solution 
• Can run by gravity or on a pump 

o Administration manual will dictate which is necessary 
• This IV solution becomes part of your IV absorbed count 

 
 

This method involves mixing medication in a small amount of IV solution such as 50 -250 
ml in a minibag. The drug is administered at regular intervals such as every 4 hours with 
the drug being infused for a short period of time such as 30-60 minutes. 
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 Volume Controlled   
 

This involves administering medication in a small amount of compatible IV fluid. The fluid 
is in a secondary container separate from the primary fluid bag. 

 
Volume controlled sets are frequently used to infuse solutions into children and older 
clients when the volume administered is critical and must be carefully monitored. 

 
Advantages of volume controlled infusion: 

 
1. It reduces the risk of rapid-dose infusion by IV push 
2. It allows for administration of medications that are stable for a limited period of 

time in solution e.g., antibiotics 
3. It allows for control of IV fluid intake 

 

 Mini-Infusion Pump   
 

• An example is an antibiotic pump or PCA 
• Pumps are set for a certain amount to be administered hourly 
• Medications like narcotics are set for the patient to give themselves a set amount 

of small boluses every hour (prn) 
 
 
 

Intravenous Calculations   
 

Intravenous drug delivery rates  must  be  calculated  by the health  care  professional 
administering the medication. 

 
The calculation method will be dependent upon the delivery method: 

 
• The medication being administered-the amount that can be safely given per 

minute 
• The purpose for which the medication is being given 
• The potential adverse effects related to the rate or route of administration 

 
The practical nurse should look up each medication to determine the recommended 
concentration and rate of administration. 
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 Calculation for Large Volume Infusion   
 

This method is the same calculation you would calculate for gravity IV drip rates. The 
medication is added to a large volume bag such as 500 or 100mls and with each hour that 
passes, the patient receives a small dose of medication with the hourly fluid. 

 
To calculate the flow rate requires the following information: 

 
1. Volume to be infused within a given time frame 

a. For example…100mls/hr 
2. The drop factor for the infusion set 

a. 10 gtts/min=macro 
b. 15 gtts/min=blood setup 
c. 60 gtts/min=micro 

 

 
 
 
 

 

FORMULA USED: mls to infuse x drop factor 
 
Time in minutes 

 
Example: 40 mEq of KCL has been added to 1000ml bag of 0.45% NaCl 

 
The physician has ordered an hourly rate of 125ml.The infusion set drop factor is 10 
gtts/min. 

 
125 x 10 = 1250 = 20.8 = 21gtts/min…this is for a gravity drip. 

60 60 
 
If the infusion is on a pump than you simply set the rate at 125mls/hr. 
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 Calculating Intermittent IV Drug Dose Rates   
 
 

These are the medications that are usually given IVPB through a saline lock, PICC line or 
mainline IV. 

 
The same formula is used as for large volume IVs. The difference here would be that the 
amount of time that a medication minibag to run is very specific in drug administration 
manuals. Therefore, instead off always putting 60 on the bottom of the formula, the 
exact time in minutes recommended for infusion is used. 

 

 
 
 

This would be the calculation if the medication is run by gravity 
 

50 (amount in minibag) x 10 (drip factor) = 500 = 25 gtts/min 
 

20 (time to infuse) 20 
 

This would be the calculation if being run on an IV pump. 
 

• There are 60 minutes in an hour 
• Divide 60 by 20 so you know there a 3 sets of 20 in one hour 
• Now, multiply the volume to be administered by 3 
• 50 x 3 = 150 
• This gives you the rate to program the pump…150mls/hr. 
• At this rate, 50 mls will be infused in 20 mins 

 
 

 

 

Example: Gentamycin 200mg, is mixed in 50mls of 0.9% NaCl and is to infuse over 
20mins. Secondary med sets arte 10 gtts/min drip factor. Calculate the rate. 
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Medication Reconstitution   

 
Some medications are only stable to be stored at a certain temperature as a powder 
form. They do not keep transformed into liquids until administration time. This skill is 
known as reconstitution. The medications will be an oral suspension or an injectable 
used for parenteral administration. 

 
 
 

 Powders to Reconstitute to Oral Form   
 
 

In the label below, we have Ceftin that needs to be mixed to create a suspension for oral 
administration. Note in the directions that 19mls (diluent) is added to the contents of the 
bottle. Once this is done, the front of the label tells you that the result will be a medication 
concentration of 250mg/5mls. These are the numbers we would then use for our drug 
calculation formula: 250mg is your DH and 5 mls is your vehicle! 

It is essential for you to be accurate with the amount of diluent so the resulting dose 
ratio is correct to administer from. 

 
 
 
 Powders to Reconstitute to Parenteral Form   

 

Follow label directions on the amount and type of diluent 
to use. Ensure amounts are accurate for medication 
accuracy. 
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Aftercare   
 

After an IV medication has been delivered, the patient is observed for adverse or allergic 
reactions. 

 
Used needles are discarded without recapping them in a puncture proof, contaminated 
needle container. 

 
Used IV tubing, bags, gloves, and disposable supplies are discarded in a plastic bag that 
can be sealed and discarded in the contaminated trash. 

 
The health care professional washes his/her hands and documents that the medication 
that has been given. 

 
If reverting to a primary IV line, the health care professional must be sure to reset the IV 
flow rate to the correct hourly rate that is ordered for the IV fluids. 

 
Client or family is able to explain drug's purpose, action, side effects, and dosage. 
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Test your Knowledge IV Med Admin   

Scenario #1 
 

Your patient Mrs. Joan Brown has returned from the OR and is reporting nausea. Her order reads 
Dimenhydrinate 12.5 mg I.V. q4h prn nausea. You have available a 2ml vial with a medication 
concentration 50mg/ml. You are the practical nurse responsible for medication administration. 

1. What dose is to be prepared to add to the IVPB bag? 
2. The medication is to infuse over 15mins in a 100 ml minibag. What rate will you set on 

the IV pump? 
3. What should the practical nurse do if it is determined the mainline is incompatible with 

the minibag solution? 
 

 
Scenario #2 

 
Mr. Simpson, 74yo, is admitted with congestive heart failure and requires IV Furosemide 80 mg, 
BID, IVPB for the next 72 hours. 

1. The IV drug manual recommends that Furosemide to be diluted in 50-150mls of solution. 
What should the practical nurse do? 

2. What information is required on the medicated added label for safety? 
3. Mr. Simpson becomes increasingly SOB with coarse crackles. IV push Furosemide is 

ordered stat. What should the practical nurse do? 
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INSULIN ADMINSTRATION 
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Insulin Secretion   
 

Insulin is a hormone produced by the pancreas to control the amount of glucose (sugar) 
in the blood. Insulin is a key regulator of carbohydrates, fats and protein metabolism and 
storage. 

 
As blood glucose levels rise, the beta cells of the pancreas are stimulated by the negative 
feedback system to release insulin. The insulin allows the glucose to enter into cells of the 
body and the cell then uses the glucose to produce energy. 

 
The amount of insulin present in an individual’s body is influenced by: 

 
 Body weight 
 Body build 
 Level of physical activity 
 Daily food intake 
 Emotional stress 
 Overall general health 
 Medications 

 

Diabetes   
 

In people who have diabetes, the pancreas does not produce any or enough insulin, or is 
unable to effectively use the insulin it does produce. As a result, glucose builds up in the 
bloodstream, potentially leading to serious health problems such as blindness, heart 
disease, kidney problems, amputation, nerve damage and erectile dysfunction. 

 
The World Health Organization has classified two types of diabetes each with its own 
causes, risk factors and symptoms. 

 
People with type 1 diabetes do not naturally produce any insulin. As a result, they need 
to take insulin every day. 

 
People with type 2 diabetes continue to have the ability to produce insulin but the cells 
become more resistant to insulin. 

 

 Type I Diabetes   
 

 Accounts for 5-10% of all diabetics diagnosed 
 Diagnosed in childhood 
 Characterized by the body’s inability to secrete insulin and NOT in the cells’ ability 

to use the insulin 
 Some possible reasons for Type I are : 
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• auto-immune destruction of the beta cells; 
• impaired insulin secretion due to genetic defect; 
• decreased insulin action; 
• beta cell abnormalities or 
• a combination of low beta cell insulin production and high alpha cell 

glucagon production 
 

 Type II Diabetes   
 

Type II diabetes is the most common form of diabetes. The exact cause is unknown. 
However, there are common risk factors for the disease. These include: 

 
 over 40 years of age 
 obesity 

 
In type II the body’s ability to produce insulin IS NOT impaired. However, the cells become 
resistant to insulin. 

 
Type II’s onset is gradual resulting in the disease not being diagnosed until it is well 
established. 

 
This disease can be improved with weight loss as the cell resistance to insulin often begins 
to reverse. 

 
Type II diabetes is a progressive condition, however, and over time some people with type 
II diabetes will need to use insulin to properly manage blood glucose. 

 
 
 

Management of Diabetes   
 

The management of diabetes is achieved through several key areas. Good control in these 
areas allows individuals with diabetes to live with fewer complications from their illness. 

 
• Dietary management 
• Exercise 
• Blood glucose monitoring 
• Oral hypoglycemic agents ( for NIDDM) 
• Insulin Therapy (for IDDM) 
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 Categories of Insulin   
 

Different categories of insulin vary in their onset, peak, and duration of action.They are: 
 

• Rapid acting 
• Fast acting 
• Intermediate acting 
• Long acting 
• Extended long acting 

 
It is very important to consider the mechanism of action of the insulin prescribed for the 
client to prevent hypoglycemia and to optimize results. 

 
Rapid-acting insulin begins working very quickly inside the body - usually within 5 and 10 
minutes. This type of insulin should be taken just before or just after eating. It operates 
at maximum strength for one to two hours and duration is typically up to four hours. 
Because the activity of rapid-acting insulin starts and finishes so fast, it does not lead to 
hypoglycemia as often as the older insulins. Extra fast-acting insulins are very convenient 
because  they  allow  diabetic  patients  to  inject 
themselves just when they eat. 

 
Fast acting - The fast acting insulin is called regular 
insulin. It lowers blood sugar most in two to five 
hours and finishes its work in five to eight hours. 

 
Intermediate acting- NPH (N) or Lente (L) insulin 
starts working in one to three hours, lowers your 
blood sugar most in six to 12 hours and finishes 
working in 20 to 24 hours. 

 
Long acting- Ultralente insulin prolongs the entry 
of insulin into the blood for four to six hours and 
remains active for 28 hours. 

 
Ultra-long-acting - Lantus is injected once a day. Its activity begins in just over an hour 
and is sustained at a relatively constant rate for 24 hours, without any peaks. ** Lantus 
MUST NOT BE MIXED with any other insulin. 

 
Insulin mixtures - There may be advantages of using insulin mixtures and these should be 
discussed with your doctor. These are used primarily by people with type 2 diabetes. 
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The following chart summarizes the types of insulins including Brand names, onset, peak 
and duration of action. 

 
Type Brand Name Onset Peak Duration Comments 
Rapid 
acting 

Humalog 
Novolog 

5   -   15 
min 

45 - 90 
min 

3 - 4 hours The fastest-acting 
insulin available 

Fast acting Humulin R 
Novolin R 

30    min 
- 1 hour 

2   -   5 
hours 

5 - 8 hours Before meals to 
compensate for the 
sugar intake from food 

Intermediate 
acting 

Humulin L 
Humulin N 

1 - 3 
hours 

6  -  12 
hours 

20 - 24 hours  

      
Long acting Humulin U 4-6 

hours 
18-28 
hours 

28 hours in combination with a 
faster-acting insulin to 
provide proper control 
at mealtimes 

Ultra-long 
acting 

Lantus 1.1 
hours 

No 
peak 

Constant 
concentration 
over 24 hours 

Injected  once  daily  at 
bedtime 

Mixtures Humulin 50/50 
Humulin 30/70 or 70/30 
or 60/40 

Varies Varies Varies The numbers refer to 
percentage of NPH 
(70%) and regular (30%) 
for example 
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Insulin Injection 

Insulin is injected subcutaneously or using an insulin pen. As well, many clients are now 
choosing to use an insulin pump to assist in the management of their illness. 

When insulin was first made available for people with diabetes, there was only one kind: 
short-acting insulin, which required several injections a day. 

Today, many different types of insulins are available, offering more flexibility in the 
number and timing of injections. 

Insulins differ by their duration of action (how long they work), their onset of action (how 
quickly they start working) and when their action peaks (when they are most effective). 
By understanding how insulin works, the timing of meals and snacks are determined. 

Insulin Pens 

An insulin pen (or just "pen") is an insulin delivery system that 

1. generally, looks like a large pen,
2. uses an insulin cartridge rather than a vial, and
3. uses disposable needles.

The pens use prefilled insulin cartridges that are loaded into a pen holder. A disposable 
needle is attached to the device for injection. 

Pens are the predominant insulin delivery system in most of the world, except the United 
States, where syringes and insulin vials still dominate. 

Pens are made by Novo Nordisk, Eli Lilly, Disetronic, and Owen Mumford. Disetronic 
makes pens for other companies, including Aventis. 

Some pens use replaceable insulin cartridges, and some pens use a non-replaceable 
cartridge and are disposed of after use. All pens use replaceable needles. Most pens use 
special pen needles which can be extremely short and thin. 

Insulin pens aren't all the same, so it's very important that you carefully read and 
completely understand the operating instructions for the pen that you choose. 
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For a general idea of how pens work, here are the basic steps that are common to most 
models and types: 

 
1. Wash hands with soap and water 

 
2. Prepare the material; pen and insulin cartridge, needle, cotton ball and antiseptic 

swab 
 

3. Remove the pen cap. 
 

4. Check the insulin (amount and appearance). If the insulin  is cloudy, such as NPH, 
mix the insulin by tilting the pen up and down 10-15 times. 

 
5. Cleanse the tip of the cartridge with an antiseptic swab. 

 
6. Attach the needle to the pen and remove the cap. 

 
7. Prime the pen. Use 1-2 units to do this. *** 

 
8. Clean the injection site with an alcohol swab. 

 
9. Dial the dose and inject. 

 
10. Remove the needle from the pen and dispose of properly. Put the cover back on 

the pen. 
 

To prime the pen: Set the numerical 
dial–up device to one or two units and 
point the pen upward, and release a 
drop of insulin to fill the empty space 
inside the needle. If no insulin is 
released, repeat the previous steps 
until insulin flows  from the pen. 
Change the needle if necessary. If 
insulin still does not flow, change the 
pen. 

 
After the procedure, set the dial to zero, remove and dispose of the needle safely. Store 
the pen at room temperature. Then wash your hands and document the procedure. 
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Insulin Pumps   
 

The most recently available advance in insulin delivery is the insulin pump. An insulin 
pump is composed of a pump reservoir similar to that of an insulin cartridge, a battery- 
operated pump, and a computer chip that allows the user to control the exact amount of 
insulin being delivered. 

 
Pumps on the market are about the size 
of a standard communications beeper. 

 
The pump is attached to a thin plastic 
tube (an infusion set) that has a soft 
cannula (or plastic needle) at the end 
through which insulin passes. This 
cannula is inserted under the skin, usually 
on the abdomen. The cannula is changed 
every two days. The tubing  can be 
disconnected from the pump while 
showering or swimming. 

 
The pump is used for continuous insulin 
delivery, 24 hours a day. The amount of 
insulin      is      programmed      and      is 

administered at a constant rate (basal rate). Often, the amount of insulin needed over the 
course of 24 hours varies depending on factors like exercise, activity level, and sleep. 

 
The insulin pump allows the user to program many different basal rates to allow for 

variation in lifestyle. In addition, the user can program the pump to deliver a bolus (large 
dose of insulin) during meals to cover the excess demands of carbohydrate ingestion. 

 
At present, the pump is the closest thing on the market to an artificial pancreas. More 
recently, newer models of the pump have been developed that do not require a tubing, 
in fact - the insulin delivery device is placed directly on the skin and any adjustments 
needed for insulin delivery are made through a PDA like device that must be kept within 
a 6-foot range of the insulin delivery device, and can be worn in a pocket, kept in a purse, 
or on a tabletop when working. 

The client’s dietary regime is essential to ensure blood glucose balance, including 
appropriate snacks. The client must receive snacks as prescribed by the dietician, 
especially at bedtime. 
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 Administering insulin   

Insulin therapy involves one to four injections daily.  There are two major types of 

insulin therapy: 

• Traditional 
• Intensive 

 
Conventional or traditional insulin regimen involves administration of fast and 
intermediate acting insulin once daily or more. This therapy is best applied to individuals 
whose daily pattern varies little. It is for individuals who are unable to engage in a more 
complex therapy. 

 
Intensive insulin therapy involves a more complex approach to achieve as much control 
over blood glucose levels as is safe and practical. This method allows more flexibility to 
change insulin doses from day to day in accordance with the client’s eating and activity 
pattern, stress and illness and as needed for variations in the prevailing blood glucose 
level. 

 

Info to Know Before Administering Insulin   
 

 Prior to administering insulin, the caregiver must consider blood glucose results 
and observe the clients to detect signs of hypoglycemia. 

 If a client whose insulin regimen is influenced by meals becomes anorexic, 
nauseous, and/or vomits or if he/she does not take his/her meals, the physician 
needs to be notified. 

 Insulin must not be administered if cold. To warm it up, roll the cartridge or vial 
between the hands. 

 Once a vial is opened, the insulin may be utilized for one month if stored at room 
temperature (maximum) or in a refrigerator. 

 Cartridges for insulin pens may also be utilized for one month if kept at room 
temperature (maximum 37). It must NOT be stored in a fridge once opened. 

 Extra vials or unopened cartridges may be kept in the refrigerator. 
 Insulin must never be stored in a freezer or exposed to direct sunlight. 
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Subcutaneous (SC) Injections   
 

Equipment 
 

a. Proper syringe 
b. The size of the needle required depends on the size of the body and amount of 
adipose tissue. 
c. Gauze to dry the area, if needed 
d. Alcohol swab 
e. Medication ampule(s) or vial(s) 
f. Clean gloves 
g. Proper container to dispose the syringe and needle after medication administration 
h. Medication administration record (MAR) or computer printout 

 
Assessment 
a. Check accuracy and completeness of the written MAR or computer printout with 
the written medical order. Check client’s name, medication name and dosage, 
route of administration, and time of administration. 

 

b. Assess client’s medical condition including vital signs and medication history.  

c. Review medication information including action, purpose, side effects, dose 
recommended, time of peak onset, and nursing implications. 

 

d. Be aware of allergies, history of allergies and normal allergic reactions.  

e. Observe client’s previous responses toward injections.  

f. Assess client’s sites for injections; skin is free of infection, mass, muscle atrophy, 
reduced blood flow, or circulatory shock. 

 

g. Assess client’s symptoms before initiating medication administration.  
 

Planning/Implementation 
a. Wash hands.  
b. Verify order.  
c. Prepare medication for one client at a time, using the Rights of Medication 
Administration. (Number of medication rights depends on the source; it is usually 
from 5 to 12). 

 

d. Compare the medication label with the MAR or computer printout two times: 
1. When removing it from the medication cart or cupboard. 
2. After preparing it in the syringe. 

 

e. Bring the medication to the client at the right time.  
f. Wash hands before and after client contact.  
g. Provide privacy; close the door of the room and/or curtains  
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h. Assemble equipment on clean work surface (syringe, alcohol swab, clean gloves, 
ect.). 

 

i. Check client’s name; medication name and dosage; route of administration; and 
time of administration. 

 

j. Explain the procedure to the client and that he/she may experience a burning 
and/or stinging sensation. 

 

k. Apply clean gloves.  
l. Provide privacy; expose only the body part needed for the injection.  
m. Assist the client into a comfortable position. Have the client relax the site 
selected (arm, leg, abdomen). 

 

n. Relocate injection site using appropriate anatomical landmarks.  
o. Clean the injection site with an antiseptic swab (alcohol wipe). Apply swab at the 
center of the injection site and rotate outward in circular movement for about 5 
cm. Allow to dry. 

 

p. Hold swab or gauze between third and fourth fingers of non-dominant hand.  
q. Remove cap from the needle by pulling it straight.  
r. Hold syringe between thumb and forefinger of dominant hand, palm down.  

s. Administer injection: 
*Use the correct size needle and syringe. It is not necessary to aspirate 

when injecting medication subcutaneously. 

 

t. Withdraw the needle quickly, while placing antiseptic swab or gauze over the 
injection site. 

 

u. Do not massage site. If heparin was given, hold alcohol swab or gauze onto site 
for 30 to 60 seconds. Gently apply pressure to the site. 

 

v. Assist client into a comfortable position.  
w. Discard the uncapped needle and syringe in appropriate sharp container.  
x. Remove gloves and wash your hands.  
y. Document dose, route, site, time, date and sign on the client’s medication 
record. 

 

 

Evaluation 
a. Return to client’s room 15 to 30 minutes after the injection and ask the client if 
he/she has any discomfort, pain, burning or tingling at the injection site. 

 

b. Inspect site: note any bruising or hardening in body tissue at the site of the 
injection. 

 

c. Observe client’s response to the medication.  
d. Ask the client to explain the effects of the medication.  
e. Document your observations in client’s chart and the client’s response to the 
medication. 
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How to Mix Insulin in a Syringe 
If a diabetic client needs to take two different types of insulin for better blood sugar 
control, a benefit is that only one shot needs to be given, instead of two. 

Mixing two different types of insulin requires a short-acting insulin and a long-acting 
insulin. The short-acting insulin is clear and the long-acting is cloudy. When mixing 
insulin, you are going to go from clear to cloudy; meaning that you are always going to 
draw up the short-acting insulin (clear) first and then the long-acting insulin (cloudy). 

For example, let’s say you need to give 10 units of regular insulin (short-acting and clear) 
and 15units of NPH (long acting and cloudy): 

1. Wipe the top of both insulin vials with an alcohol swab.

2. Inject 15 units of air in the NPH vial making sure the needle does not touch the
insulin (Always enter the same amount of air for the amount of insulin you are going
to need.
3. After you enter the air in the NPH vial pull the needle out (do not draw up insulin
yet) and insert 10 units of air into the Regular insulin vial.
4. After you inject the air into the Regular insulin vial, draw up the 10 units of
regular insulin.
5. Once you have drawn up your 10 units of Regular insulin, you can now draw up
the NPH insulin (making sure you roll the vial between your hands first and do not
push any of the Regular insulin into the NPH vial).
6. Once your needle is inside the NPH vial, pull on the insulin plunger, carefully and
slowly, to bring it to the 25-unit mark - 10 units of Regular insulin plus 15 units of
NPH = 25 total units.
7. Once you do that, you are ready to administer the insulin injection.

*Note: We draw from clear to cloudy because the cloudy insulin will not contaminate the
clear insulin.

There are many different types of insulin, and, if you are not sure whether you can mix 
two (2) types of insulin or not, check before you start preparing the injection. 

For example, Lantus insulin is clear and CANNOT be mixed with any other types of insulin. 
Again, never mix Lantus with any other insulin. 



46  

Test your knowledge with Insulin administration   

You are caring for Dakota Green, a 24-year-old patient with a new diagnosis of Type I Diabetes 
Mellitus. She has been started on a schedule BID dose of Novolin N. While in hospital, her blood 
glucose, checked QID, has ranged from 10-14. 

For this reason, Dakota has been receiving supplemental Novolin R ac meals based on the 
results of ac blood glucose monitoring. Dakota lives with her boyfriend, Ritchie, who is very 
supportive of her new diagnosis. 

 
 

1. Dakota asks the practical nurse to explain why she receives a “different dose of insulin from 
every practical nurse”. How would the practical nurse explain the range dose of insulin to the 
patient? 

 
 

2. As a practical nurse, why is it important to consider the time of peak action when 
administering insulin? 

 
 

3. Dakota and Richie are learning about an insulin pen that Dakota will be discharged with. How 
will you instruct them to prime the insulin pen? 

 
 

4. The practical nurse is preparing Dakota’s suppertime insulin for administration. She is to 
receive Novolin N 12 units and Novolin R 4 units based on her blood glucose of 12.4. Describe 
the process for mixing insulins. 

 
 

5. Ritchie asks in what part of her body Dakota will inject the insulin. The practical nurse 
recognizes that the couple requires more teaching about insulin injection site rotation. What 
information will you provide to the Dakota and Ritchie? 

 
 

6. Ritchie has recently lost his job. He and Dakota are concerned about how they will afford 
Dakota’s medical supplies and prescriptions. Ritchie states “Don’t worry, Dakota, my mother 
is diabetic, so we can use her insulin if we get in a pinch”. How should you respond to this 
statement? 
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