


AFTER COMPLETING THIS CHAPTER, YOU WILL BE ABLE TO

1.IDENTIFY THE PARTS OF A SYRINGE AND NEEDLE.
2. IDENTIFY VARIOUS TYPES OF SYRINGES.
3. READ AND MEASURE DOSAGES ON SYRINGES.

4. SELECT THE APPROPRIATE SYRINGE TO ADMINISTER PRESCRIBED DOSES.
5. READ THE CALIBRATIONS ON HYPODERMIC, TUBERCULIN, INSULIN, AND
6. PREFILLED SYRINGES.

/. MEASURE SINGLE INSULIN DOSAGES.

8. MEASURE COMBINED INSULIN DOSAGES.
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SYRINGES ARE MADE OF PLASTIC OR GLASS,
DESIGNED FOR ONE-TIME USE, AND ARE PACKAGED
El- THER SEPARATELY OR TOGETHER WITH NEEDLES OF
APPROPRIATE SIZES. AFTER USE, SYRINGES MUST BE
DISCARDED IN SPECIAL PUNCTURE-RESISTANT
CONTAINERS.



PARTS OF A SYRINGE
A SYRINGE CONSISTS OF A BARREL, PLUNGER, AND TIP.

BARREL: A HOLLOW CYLINDER THAT HOLDS THE MEDICATION. IT

HAS CALIBRATIONS (MARKINGS) ON THE OUTER SURFACE.
PLUNGER: FITS IN THE BARREL AND IS MOVED BACK AND FORTH.

PULLING BACK ON THE PLUNGER DRAWS MEDICATION OR AIR INTO
THE SYRINGE. PUSHING IN THE PLUNGER FORCES AIR OR
MEDICATION OUT OF THE SYRINGE.

TIP: THE END OF THE SYRINGE THAT HOLDS THE NEEDLE. THE NEEDLE
SLIPS ONTO THE TIP OR CAN BE TWISTED AND LOCKED IN PLACE
(LEUR-LOK).

THE INSIDE OF THE BARREL, PLUNGER, AND TIP (SHOWN IN ® MUST
AL- WAYS BE STERILE.
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NEEDLES —
NEEDLES ARE MADE OF STAINLESS STEEL AND COME
IN VARIOUS LENGTHS AND DIAMETERS. THEY ARE
PACKAGED WITH A PROTECTIVE COVER THAT KEEPS
THEM FROM BEING CONTAMINATED. THE PARTS OF A
NEEDLE ARE THE HUB, WHICH ATTACHES TO THE
SYRINGE, THE SHAFT, THE LONG PART OF THE NEEDLE
THAT IS EMBEDDED IN THE HUB, AND THE BEVEL, THE
SLANTED PORTION OF THE TIP. THE LENGTH OF THE
NEEDLE IS THE DISTANCE
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TYPES OF SYRINGES
HYPODERMIC SYRINGES ARE CALIBRATED (MARKED)
IN CUBIC CENTIMETERS (CC), MILLI- LITERS (ML), OR
UNITS. PRACTITIONERS OFTEN REFER TO SYRINGES BY
THE VOLUME OF CUBIC CENTIMETERS THEY CONTAIN,
FOR EXAMPLE, A 3 CC SYRINGE




THE SMALLER CAPACITY SYRINGES (1,2, 2 1, AND 3
ML) ARE USED MOST OFTEN FOR SUBCUTANEOUS OR
INTRAMUSCULAR INJECTIONS OF MEDICATION. THE
LARGER SIZES (5, 6, 10, AND 12 ML) ARE COMMONLY
USED TO DRAW BLOOD OR PREPARE MEDICATIONS
FOR INTRAVENOUS ADMINISTRATION. SYRINGES 20
ML AND LARGER ARE USED TO INJECT LARGE
VOLUMES OF STERILE SOLUTIONS.
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A 35 cc syringe is shown in
o Each line on the barrel
represents 1 mL, and the
longer lines represent 5 mL.
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RINGE IS SHOWN IN EACH LINE ON THE BARREL REFP
AND THE LONGER LINES REPRESER
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3 CC/ML SYRINGE IS SHOWN. THERE ARE 10 SPACES BETWEEN THE LARGEST MARKINGS. THIS
INDICATES THAT THE SYRINGE IS MEASURED IN TENTHS OF A MILLILITER. SO, EACH OF THE LINES
IS 0.1 ML. THE LONGER LINES INDICATE HALF AND FULL MILLILITER MEA- SURES. THE LIQUID
VOLUME IN A SYRINGE IS READ FROM THE TOP RING, NOT THE BOTTOM RING OR THE RAISED
SECTION IN THE MIDDLE OF THE PLUNGER. THEREFORE, THIS SYRINGE CONTAINS

0.9 ML.
Y
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Bottom ring
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TOP RING OF THE PLUNGER IS AT THE SECOND LINE AFTER THE 5 ML LINE. BE-
CAUSE EACH LINE MEASURES 0.2 ML, THE SECOND LINE MEASURES 0.4 ML. ‘/
THEREFORE, THE AMOUNT IN THE SYRINGE IS 5.4 ML. /
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HOW MUCH LIQUID IS IN THE 5 CC SYRINGE SHOWN IN¢
THE TOP RING OF THE PLUNGER IS AT THE SECOND LINE AFTER 4 ML. BECAUSE EACH
LINE MEASURES 0.2 ML, THE SECOND LINE MEASURES 0.4 ML. THEREFORE, THE AMOUNT
OF LIQUID IN THE SYRINGE IS 4.4 ML. u
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1.2mL

THE TOP RING OF THE PLUNGER IS AT THE SECOND LINE AFTER 1 ML.
BECAUSE EACH LINE MEASURES 0.1 ML, THE TWO LINES MEASURE 0.2
ML. THEREFORE, THE AMOUNT IN THE SYRINGE IS 1.2 ML.
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THE T ML SYRINGE, ALSO CALLED A TUBERCULIN SYRINGE, SHOWN IS CALIBRATED IN
HUNDREDTHS OF A MILLILITER. BECAUSE THERE ARE 100 LINES ON THE SY- RINGE, EACH LINE
REPRESENTS 0.01 ML. THIS SYRINGE IS USED FOR INTRADERMAL INJECTION OF VERY SMALL
AMOUNTS OF SUBSTANCES IN TESTS FOR TUBERCULOSIS AND ALLERGIES, AS WELL AS FOR

INTRAMUSCULAR INJECTION OF SMALL QUANTITIES OF MEDICATION. THE TUBERCULIN SYRINGE
IS THE PREFERRED SYRINGE FOR USE IN MEASURING MEDICATIONS LESS THAN 1 ML. THE TOP
RING OF THE PLUNGER IS AT THE SECOND LINE AFTER 0.5 ML. THEREFORE, THE AMOUNT IN THE
SYRINGE IS 0.52 ML.
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THE TOP RING OF THE PLUNGER IS 6 LINES AFTER THE 0.3 ML CALIBRATION. BE-
LINE REPRESENTS 0.01 ML, THE AMOUNT OF LIQUID IN THE SYRING
0.36 ML. Q) 9
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_  INSULIN SYRINGES ARE USED FOR THE SUBCUTANEOUS INJECTION
OF INSULIN AND ARE CALIBRATED IN UNITS RATHER THAN
MILLILITERS. INSULIN IS A HORMONE USED TO TREAT PA- TIENTS
WHO HAVE INSULIN-DEPENDENT DIABETES MELLITUS (IDDM). IT IS
SUPPLIED AS A PREMIXED LIQUID MEASURED IN STANDARDIZED UNITS
OF POTENCY RATHER THAN BY WEIGHT OR VOLUME. THESE
STANDARDIZED UNITS ARE CALLED USP UNITS, WHICH ARE OFTEN
SHORTENED TO UNITS. THE MOST COMMONLY PREPARED
CONCENTRATION OF IN- SULIN IS 100 UNITS PER MILLILITER, WHICH
IS REFERRED TO AS UNITS 100 INSULIN AND IS ABBREVIATED AS U-
100 ON INSULIN LABELS. ALTHOUGH A 500 UNIT CONCENTRATION

OF INSULIN (U-500) IS ALSO AVAILABLE,
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STANDARD 100 UNIT INSULIN SYRINGE CALIBRATED IN 2 UNIT INCREMENT .ﬂt)
HE EVEN CALIBRATIONS. THESE CALIBRATIONS AND SPACES ARE M

SO
RSON WITH IMPAIRED VISION. A SINGLE-SCALE STANDAR ) ’@
UNITS OF INSULIN. '




. THE DUAL-SCALE VERSION BELOW OF THIS SYRINGE
IS EASIER TO READ. SHOWS A DUAL-SCALE 100 UNIT
INSULIN SYRINGE, ALSO CALIBRATED IN 2 UNIT
INCREMENTS. HOWEVER, IT HAS A SCALE WITH EVEN
NUMBERS ON ONE SIDE AND A SCALE WITH ODD
NUMBERS ON THE OPPOSITE SIDE. BOTH THE EVEN
AND ODD SIDES ARE SHOWN.
EACH LINE ON THE BARREL REPRESENTS 2 UNITS.
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Even side showing 74 units
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Odd side showing 57 units
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o-Dose insulin syringe, shown abo e, is a syringe
is calibrated in 1 unit increments and is
han 30 units



— MEASURING A SINGLE DOSE OF INSULIN IN AN INSULIN

e

SYRINGE

INSULIN IS AVAILABLE IN 100 UNITS /ML MULTIDOSE VIALS.
THE MAJOR ROUTE OF AD- MINISTRATION OF INSULIN IS BY

SUBCUTANEOUS INJECTION. INSULIN IS NEVER GIVEN IN-
TRAMUSCULARLY. IT CAN ALSO BE ADMINISTERED WITH AN

INSULIN PEN THAT CONTAINS A CARTRIDGE FILLED WITH

INSULIN OR WITH A CSIl PUMP (CONTINUOUS
SUBCUTANEOUS INSULIN INFUSION). THE CSIl PUMP IS USED
TO ADMINISTER A PROGRAMMED DOSE OF A RAPID-
ACTING 100 UNITS INSULIN AT A SET RATE OF UNITS PER
HOUR.
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THE SOURCE OF INSULIN (ANIMAL OR HUMAN) AND TYPE
(RAPID, SHORT, INTERMEDI- ATE, OR LONG-ACTING) ARE
INDICATED ON THE LABEL. TODAY, THE MOST COMMONLY
USED SOURCE IS HUMAN INSULIN. INSULIN FROM A HUMAN
SOURCE IS DESIGNATED ON THE LABEL AS RECOMBINANT
DNA (RDNA ORIGIN). THE TYPE OF INSULIN RELATES TO
BOTH THE ONSET AND DURATION OF ACTION. IT IS
INDICATED BY THE UPPERCASE BOLD LETTER THAT FOLLOWS
THE TRADE NAME ON THE LABEL, FOR EXAMPLE, HUMULIN R
(REGULAR), HUMULIN L (LENTE), HUMULIN N (NPH), AND
HUMULIN U (ULTRALENTE). THESE LETTERS ARE IMPORTANT

VISUAL IDENTIFIERS WHEN SELECTING THE INSULIN TYPE. ./
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Concentration Trade Name

Noc 0002-8315-01

. 10mL  HI-310
A 100 units per mL
¥ ' IN
o - -
g = Humulin
5 NPH
5 > human insulin

= (rDNA origin)

o is ne suspension

. o U-100
Generic  Source
name
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0002-8315-01
ndianapahs

a cold place. Avad freezing
IMoany

Shake carefully

3
Imporiant: See enclosed insert.
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Type Name How It Works
Rapid Acting Humalog (lispro) Novolog (aspart)
(generic) Rapid-acting insulin covers insulin needs for
_ ; L ; meals eaten at the time of injection.Usually
SlEL: Eaies A s taken 15 minutes before meals or given just after
: B a meal.This type of insulin is also given to cover
Peak TR e 3 et 1-3 hours until longer-acting insulins take effect.
Duration 3-5 hours 3-5 hours
Short Acting Humulin R, Novolin, | Velosulin
regular or Semilente (for use in an insulin pump
: . Short-acting insulin covers insulin needs for
Onset 30 minutes to 1 hour 30 minutes to 1 hour meals eaten within 30-60 minutes Usually taken
Peak 2_5 hours e 30 to 40 minutes before meals.
Duration 5-8 hours 2-3 hours
Intermediate NPH (N) Lente (L)
Acting . S il
Intermediate-acting insulin covers insulin needs
Onset 2-4 hours 122 hours for about half the day or overnight. Taken up to
1 hour before meals. This type of insulin is often
Peak 4-10 hours 4-12 hours combined with rapid- or short-acting insulin.
Duration 14-16 hours 12-18 hours
Long Acting Ultralente (U) Lantus (glargine) Long-acting insulin covers insulin needs for
: . about 1 full day, not timed to meals.Some are
Onset 30 minutes-3 hours 1-11hours given once or twice daily, and others once a day.
. Lantus once a day should be given at the same
Peak peakless No peak time; insulin is time.This type of insulin is often combined,
delivered at a steady level when needed, with rapid- or short-acting
Duration 20-36 hours 20-24 hours insulin

THIS IS THE TABLE OF DIFFERENT TYELES OF INSULIN
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		Type

		Name

		How It Works



		Rapid Acting

(generic)

		Humalog (lispro)

		Novolog (aspart)

		

Rapid-acting insulin covers insulin needs for meals eaten at the time of injection.Usually taken 15 minutes before meals or given just after a meal.This type of insulin is also given to cover until longer-acting insulins take effect.



		Onset

		15–30 minutes

		10–20 minutes

		



		Peak

		30 minutes to 2 1 hours

2

		1–3 hours

		



		Duration

		3–5 hours

		3–5 hours

		



		Short Acting

regular

		Humulin R, Novolin, or Semilente

		Velosulin

(for use in an insulin pump

		



Short-acting insulin covers insulin needs for meals eaten within 30–60 minutes.Usually taken 30 to 40 minutes before meals.



		Onset

		30 minutes to 1 hour

		30 minutes to 1 hour

		



		Peak

		2–5 hours

		2–3 hours

		



		Duration

		5–8 hours

		2–3 hours

		



		Intermediate Acting

		NPH (N)

		Lente (L)

		

Intermediate-acting insulin covers insulin needs for about half the day or overnight.Taken up to 1 hour before meals.This type of insulin is often combined with rapid- or short-acting insulin.



		Onset

		2–4 hours

		1–2 1 hours

2

		



		Peak

		4–10 hours

		4–12 hours

		



		Duration

		14–16 hours

		12–18 hours

		



		Long Acting

		Ultralente (U)

		Lantus (glargine)

		Long-acting insulin covers insulin needs for about 1 full day, not timed to meals.Some are given once or twice daily, and others once a day. Lantus once a day should be given at the same time.This type of insulin is often combined, when needed, with rapid- or short-acting insulin.



		Onset

		30 minutes–3 hours

		1–1 1 hours

2

		



		Peak

		peakless

		No peak time; insulin is delivered at a steady level

		



		Duration

		20–36 hours

		20–24 hours
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Premixed Insulin

Combinations

N

N’
How It Works
Premixed Humulin | Novolin Novolog | Humulin | Humalogmix | Premixedinsulinisacombination of
70/30 70/30 70/30 50/50 75125 specific proportions of intermediate-
, , , , , actingand short-actinginsulin.The
Onset 30 minutes | 30 minutes | 10-20 minutes| 30 minutes | 15 minutes numbersafterthe nameindicate the
- ercentage ofeachinsulin.

Peak 2-4hours | 2-12hours | 1-4hours | 2-5hours | 30 minutes-21, | PEETSEOIEABTISEE
hours These products are generally taken
twice aday before mealtime, 1545

Duration 14-24 hours | upto 24 hours | upto24 hours | 18to24 hours | 16-20 hours minutes before meals.

THIS IS A TABLE OF OTHER INSULINS
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The top ring of the plunger is one line after 70. Because each
line represents 2 units, the dose is 72 units of insulin.




THE TOP RING OF THE PLUNGER IN THE NEXT SLIDE IS
SLIGHTLY MORE THAN 2 LINES AFTER 55 ON THE ODD
SIDE. NOTICE HOW DIFFICULT IT WOULD BE TO
DETERMINE WHERE 60 UNITS WOULD MEASURE
USING THE ODD SIDE OF THE SYRINGE. HOWEVER,
ON THE EVEN SIDE, THE PLUNGER FALLS EXACTLY ON
THE 60



Odd-side scale 60 units
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\/ / noc 0002-8415-01 — =
e e, 10mL  HI-410 = o & -/

- =~ . e T

g 100 units per mL — § =

5 L - I T o =

— 3 =

g Humulin L =5 =

g LENTE® —_— 8 F

5> human insulin == o2 g

= (rDNA origin) — cec

zinc suspension — S3E

- U-100 =—=° - 2HE

THE PHYSICIAN PRESCRIBED 26 UNITS OF HUMULIN L INSULIN SUBCUTANEOUSLY
AC BREAKFAST. READ THE LABEL TO DETERMINE THE SOURCE OF THE INSULIN
AND PLACE AN ARROW AT THE APPROPRIATE LEVEL OF MEASUREMENT ON THE
INSULIN SYRINGE IN ®)
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ORIGIN), AND THE ARROW SHOULD BE PLACED ONE
LINE AFTER 25, AS SHOWN IN FIGURE

o
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MEASURING TWO TYPES OF INSULIN IN ONE
SYRINGE
INDIVIDUALS WHO HAVE IDDM OFTEN MUST HAVE
TWO TYPES OF INSULIN ADMINIS- TERED AT THE
SAME TIME. IN ORDER TO REDUCE THE NUMBER OF
INJECTIONS, IT IS COM- MON PRACTICE TO COMBINE
TWO INSULINS (USUALLY A RAPID-ACTING WITH
EITHER AN INTERMEDIATE- OR A LONG-ACTING) IN A
SINGLE SYRINGE. THE IMPORTANT POINTS TO RE-
MEMBER ARE THESE:
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-, THE TOTAL VOLUME IN THE SYRINGE IS THE SUM OF THE TWO INSULIN AMOUNTS.
THE SMALLEST CAPACITY SYRINGE CONTAINING THE DOSE SHOULD BE USED TO MEASURE THE INSULINS
BECAUSE THE ENLARGED SCALE IS EASIER TO READ AND THEREFORE MORE ACCURATE.
THE AMOUNT OF AIR EQUAL TO THE AMOUNT OF INSULIN TO BE WITHDRAWN FROM EACH VIAL MUST BE
INJECTED INTO EACH VIAL.
YOU MUST INJECT THE AIR INTO THE INTERMEDIATE- OR LONG-ACTING INSULIN BEFORE YOU INJECT THE
AIR INTO THE REGULAR INSULIN.
THE REGULAR (RAPID-ACTING) INSULIN IS DRAWN UP FIRST; THIS PREVENTS CONTAMINATION OF THE
REGULAR INSULIN WITH THE INTERMEDIATE OR LONG-ACTING INSULIN.
THE INTERMEDIATE-ACTING OR LONG-ACTING INSULINS CAN PRECIPITATE; THEREFORE, THEY MUST BE
MIXED WELL BEFORE DRAWING UP AND ADMINISTERED WITHOUT DELAY.
ONLY INSULINS FROM THE SAME SOURCE SHOULD BE MIXED TOGETHER, FOR EXAMPLE, HUMULIN R AND
HUMULIN N ARE BOTH HUMAN INSULIN AND CAN BE MIXED.
IF YOU DRAW UP TOO MUCH OF THE INTERMEDIATE OR LONG-ACTING INSULIN, YOU MUST DISCARD THE
ENTIRE MEDICATION AND START OVER.
THE STEPS OF PREPARING TWO TYPES OF INSULIN IN ONE SYRINGE ARE SHOWN BELOW.



THE PRESCRIBER ORDERED 10 UNITS HUMULIN R
INSULIN AND 30 UNITS HUMULIN N INSULIN
SUBCUTANEOUSLY, 30 MINUTES BEFORE BREAKFAST.
EXPLAIN HOW YOU WOULD PREPARE TO ADMINISTER
THIS IN ONE INJECTION



L e R
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3) Withdraw
10 units Humulin
R.

2)Inject
10 units of air.

1) Inject
30 units of air.

4) Finally,

into the same syringe
withdraw

30 units Humulin N
for a total volume
of 40 units.




30 units of Humulin N U-100 Insulin 10 units of Humulin R U-100
Insulin




THE TOTAL AMOUNT OF INSULIN IS 40 UNITS (10 +
30). TO ADMINISTER THIS DOSE,

USE A 50 UNIT LO-DOSE SYRINGE. INJECT 30 UNITS
OF AIR INTO THE HUMULIN N VIAL AND 10 UNITS OF
AIR INTO THE HUMULIN R VIAL. WITHDRAW 10 UNITS
OF THE HUMULIN R FIRST AND THEN WITHDRAW 30

UNITS OF THE HUMULIN N.



<,
3
B 110c 0002-8715-01 g
B EZ '
= 10mL  HI-710 ¢ 4
m . o9 ﬁ
£y 100 units per mL | 70 2 g
5 L8 Humulin 18
E umulin /30 ; :
£ 70% human insulin H : E E
= isophane suspension U-100 5 25§
e 30% human insulin injection  § ¢ s§ 2
® (rDNA origin) 38502
1]} c§ E ﬁﬁ:ﬁ'
READ THE LABEL
ORDER: GIVE 35 UNITS OF HUMULIN 70/30 INSULIN SUBCUTANEOUSLY 30 MINUTES BEFORE
BREAKFAST. USE THE LABEL SHOWN AND PLACE AN ARROW AT THE APPROPRIATE ~
CALIBRATION ON THE SYRINGE /
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SUMMARY




~—"IN THIS CHAPTER, THE VARIOUS TYPES OF SYRINGES AND NEEDLES
" WERE DISCUSSED. YOU LEARNED HOW TO MEASURE THE AMOUNT OF
LIQUID IN VARIOUS SYRINGES. THE TYPES OF INSULIN, HOW TO
MEASURE A SINGLE DOSE, AND HOW TO MIX TWO INSULINS IN ONE
SYRINGE WERE EXPLAINED. PREFILLED, SINGLE-DOSE, AND SAFETY
SYRINGES WERE ALSO PRESENTED.
MILLILITERS (ML), RATHER THAN CUBIC CENTIMETERS (CC), ARE THE
PREFERRED UNIT OF MEASURE FOR VOLUME.
ALL SYRINGE CALIBRATIONS MUST BE READ AT THE TOP RING OF THE
PLUNGER.
LARGE-CAPACITY HYPODERMIC SYRINGES (5, 12, 20, 35 ML) ARE
CALIBRATED IN INCREMENTS FROM
0.2 MLTO T ML. ~

e



- N SMALL-CAPACITY HYPODERMIC SYRINGES (2, 2 1, 3 ML) ARE
- CALIBRATED IN TENTHS OF A MILLITER (0.1 ML).
| THE 1 ML HYPODERMIC (TUBERCULIN) SYRINGE IS CAL- IBRATED
IN HUNDREDTHS OF A MILLILITER. IT IS THE PREFERRED SYRINGE FOR USE
IN MEASURING A DOSE OF LESS THAN 1 MILLILITER.
| THE CALIBRATIONS ON HYPODERMIC SYRINGES DIFFER;
THEREFORE, BE VERY CAREFUL WHEN MEASURING MEDICATIONS IN
SYRINGES.
| INSULIN SYRINGES ARE DESIGNED FOR MEASURING AND
ADMINISTERING U-100 INSULIN. THEY ARE CALIBRATED FOR 100 UNITS
PER ML.



	Learning Outcomes�
	After completing this chapter, you will be able to��1.Identify the parts of a syringe and needle.�2. Identify various types of syringes.�3. Read and measure dosages on syringes.�4. Select the appropriate syringe to administer prescribed doses.�5. Read the calibrations on hypodermic, tuberculin, insulin, and� 6. prefilled syringes.�7. Measure single insulin dosages.�8. Measure combined insulin dosages.�
	Syringes are made of plastic or glass, designed for one-time use, and are packaged ei- ther separately or together with needles of appropriate sizes. After use, syringes must be discarded in special puncture-resistant containers.�
	Parts of a Syringe�A syringe consists of a barrel, plunger, and tip.�Barrel: a hollow cylinder that holds the medication. It has calibrations (markings) on the outer surface.�Plunger: fits in the barrel and is moved back and forth. Pulling back on the plunger draws medication or air into the syringe. Pushing in the plunger forces air or medication out of the syringe.�Tip: the end of the syringe that holds the needle. The needle slips onto the tip or can be twisted and locked in place (Leur-Lok).�The inside of the barrel, plunger, and tip (shown in ● must al- ways be sterile.�
	Needles�Needles are made of stainless steel and come in various lengths and diameters. They are packaged with a protective cover that keeps them from being contaminated. The parts of a needle are the hub, which attaches to the syringe, the shaft, the long part of the needle that is embedded in the hub, and the bevel, the slanted portion of the tip. The length of the needle is the distance�
	Slide Number 6
	Types of Syringes�Hypodermic syringes are calibrated (marked) in cubic centimeters (cc), milli- liters (mL), or units. Practitioners often refer to syringes by the volume of cubic centimeters they contain, for example, a 3 cc syringe
	The smaller capacity syringes (1, 2, 2 1, and 3 mL) are used most often for subcutaneous or intramuscular injections of medication. The larger sizes (5, 6, 10, and 12 mL) are commonly used to draw blood or prepare medications for intravenous administration. Syringes 20 mL and larger are used to inject large volumes of sterile solutions.
	Slide Number 9
	�
	��12 cc syringe is shown in Each line on the barrel represents�0.2 mL, and the longer lines represent 1 mL.�
	A 5 cc syringe is shown in ● Each line on the barrel represents 0.2mL’s, and the larger lines represents 1mL�
	3 cc/mL syringe is shown. There are 10 spaces between the largest markings. This indicates that the syringe is measured in tenths of a milliliter. So, each of the lines is 0.1 mL. The longer lines indicate half and full milliliter mea- sures. The liquid volume in a syringe is read from the top ring, not the bottom ring or the raised section in the middle of the plunger. Therefore, this syringe contains�0.9 mL.���
	Slide Number 14
	�����������top ring of the plunger is at the second line after the 5 mL line. Be- cause each line measures 0.2 mL, the second line measures 0.4 mL. Therefore, the amount in the syringe is 5.4 mL.
	������������How much liquid is in the 5 cc syringe shown in?�The top ring of the plunger is at the second line after 4 mL. Because each line measures 0.2 mL, the second line measures 0.4 mL. Therefore, the amount of liquid in the syringe is 4.4 mL.�
	���������The top ring of the plunger is at the second line after 1 mL. Because each line measures 0.1 mL, the two lines measure 0.2 mL. Therefore, the amount in the syringe is 1.2 mL.�
	���������The 1 mL syringe, also called a tuberculin syringe, shown is calibrated in hundredths of a milliliter. Because there are 100 lines on the sy- ringe, each line represents 0.01 mL. This syringe is used for intradermal injection of very small amounts of substances in tests for tuberculosis and allergies, as well as for intramuscular injection of small quantities of medication. The tuberculin syringe is the preferred syringe for use in measuring medications less than 1 mL. The top ring of the plunger is at the second line after 0.5 mL. Therefore, the amount in the syringe is 0.52 mL.��
	The top ring of the plunger is 6 lines after the 0.3 mL calibration. Be- cause each line represents 0.01 mL, the amount of liquid in the syringe is�0.36 mL.�
	Insulin syringes are used for the subcutaneous injection of insulin and are calibrated in units rather than milliliters. Insulin is a hormone used to treat pa- tients who have insulin-dependent diabetes mellitus (IDDM). It is supplied as a premixed liquid measured in standardized units of potency rather than by weight or volume. These standardized units are called USP units, which are often shortened to units. The most commonly prepared concentration of in- sulin is 100 units per milliliter, which is referred to as units 100 insulin and is abbreviated as U-100 on insulin labels. Although a 500 unit concentration of insulin (U-500) is also available, 
	shows a single-scale standard 100 unit insulin syringe calibrated in 2 unit increments. Any odd number of units is measured between the even calibrations. These calibrations and spaces are very small, so this is not the syringe of choice for a person with impaired vision. A single-scale standard 100 unit insulin syringe with 22 units of insulin.�
	The dual-scale version Below of this syringe is easier to read. shows a dual-scale 100 unit insulin syringe, also calibrated in 2 unit increments. However, it has a scale with even numbers on one side and a scale with odd numbers on the opposite side. Both the even and odd sides are shown.�Each line on the barrel represents 2 units.�
	Slide Number 23
	A 50 unit Lo-Dose insulin syringe, shown, is a single-scale syringe with 50 units. It is calibrated in 1 unit increments
	Slide Number 25
	Measuring a Single Dose of Insulin in an Insulin Syringe�Insulin is available in 100 units/mL multidose vials. The major route of ad- ministration of insulin is by subcutaneous injection. Insulin is never given in- tramuscularly. It can also be administered with an insulin pen that contains a cartridge filled with insulin or with a CSII pump (Continuous Subcutaneous Insulin Infusion). The CSII pump is used to administer a programmed dose of a rapid-acting 100 units insulin at a set rate of units per hour.�
	The source of insulin (animal or human) and type (rapid, short, intermedi- ate, or long-acting) are indicated on the label. Today, the most commonly used source is human insulin. Insulin from a human source is designated on the label as recombinant DNA (rDNA origin). The type of insulin relates to both the onset and duration of action. It is indicated by the uppercase bold letter that follows the trade name on the label, for example, Humulin R (Regular), Humulin L (Lente), Humulin N (NPH), and Humulin U (Ultralente). These letters are important visual identifiers when selecting the insulin type. 
	Slide Number 28
	����������������������This is the table of different types of insulin
	����������This is a table of other insulins
	Slide Number 31
	The top ring of the plunger in the next slide is slightly more than 2 lines after 55 on the odd side. Notice how difficult it would be to determine where 60 units would measure using the odd side of the syringe. However, on the even side, the plunger falls exactly on the 60
	Slide Number 33
	������The physician prescribed 26 units of Humulin L insulin subcutaneously ac breakfast. Read the label to determine the source of the insulin and place an arrow at the appropriate level of measurement on the insulin syringe in ������������
	The source of the insulin is human (rDNA origin), and the arrow should be placed one line after 25, as shown in Figure 
	Measuring Two Types of Insulin in One Syringe�Individuals who have IDDM often must have two types of insulin adminis- tered at the same time. In order to reduce the number of injections, it is com- mon practice to combine two insulins (usually a rapid-acting with either an intermediate- or a long-acting) in a single syringe. The important points to re- member are these:�
	The total volume in the syringe is the sum of the two insulin amounts.�The smallest capacity syringe containing the dose should be used to measure the insulins because the enlarged scale is easier to read and therefore more accurate.�The amount of air equal to the amount of insulin to be withdrawn from each vial must be injected into each vial.�You must inject the air into the intermediate- or long-acting insulin before you inject the air into the Regular insulin.�The Regular (rapid-acting) insulin is drawn up first; this prevents contamination of the Regular insulin with the intermediate or long-acting insulin.�The intermediate-acting or long-acting insulins can precipitate; therefore, they must be mixed well before drawing up and administered without delay.�Only insulins from the same source should be mixed together, for example, Humulin R and Humulin N are both human insulin and can be mixed.�If you draw up too much of the intermediate or long-acting insulin, you must discard the entire medication and start over.�The steps of preparing two types of insulin in one syringe are shown Below. 
	The prescriber ordered 10 units Humulin R insulin and 30 units Humulin N insulin subcutaneously, 30 minutes before breakfast. Explain how you would prepare to administer this in one injection
	Mixing two types of insulin in one syringe.�
	Slide Number 40
	The total amount of insulin is 40 units (10 + 30). To administer this dose,�use a 50 unit Lo-Dose syringe. Inject 30 units of air into the Humulin N vial and 10 units of air into the Humulin R vial. Withdraw 10 units of the Humulin R first and then withdraw 30 units of the Humulin N.�
	���Read the label
	Summary
	In this chapter, the various types of syringes and needles were discussed. You learned how to measure the amount of liquid in various syringes. The types of insulin, how to measure a single dose, and how to mix two insulins in one syringe were explained. Prefilled, single-dose, and safety syringes were also presented.�Milliliters (mL), rather than cubic centimeters (cc), are the preferred unit of measure for volume.�All syringe calibrations must be read at the top ring of the plunger.�Large-capacity hypodermic syringes (5, 12, 20, 35 mL) are calibrated in increments from�0.2 mL to 1 mL.�
	■	Small-capacity hypodermic syringes (2, 2 1, 3 mL) are calibrated in tenths of a milliter (0.1 mL).�■	The 1 mL hypodermic (tuberculin) syringe is cal- ibrated in hundredths of a milliliter. It is the preferred syringe for use in measuring a dose of less than 1 milliliter.�■	The calibrations on hypodermic syringes differ; therefore, be very careful when measuring medications in syringes.�■	Insulin syringes are designed for measuring and administering U-100 insulin. They are calibrated for 100 units per mL.�

