Solution Using Dimensional Anal
ysis W

1. Calculate the dosage range first, -

(Lower dosage) 3 mcg/yf/min x 56 K = 168 mcg/min '
(Upper dosage) 6 meg/jg/min % 56 k& = 336 mcg/min
2. Calculate the 1V rate in mL/hr for the lower dosage

mL mL 1 pif 168

pik y g P 60 g
hr 0 g 1000 | path 1 hr

x = 50.4 = 50 mL/hr (gtt/min)

3. Calculate the IV rate in mL/hr for the upper dosage.

I&_ }ﬁﬁml, o 36pG  60ph
5697 1000 g 1 i ) br

x = 100.8 = 101 mL/hr (gtt/min)

Adosage_rang‘eof3l?6mcglkglminiseqnalmaﬂowrmcoISOm 101 mlL/hr (gr/masm)
The client’s condition has stabilized, and the IV flow rate is now mamtained &
60 mL/hr. What dosage will be infusing per minute?

. ],Mmcg 50;/ 9:{ | bt
min I pig Z«Sﬁwﬁ Ip " 60min

x = 200 mcg/min

\\\\

/A PRACTICE PROBLEMS :
1. A client weighing 50 kg is to reccive a Dobutrex solution of 250 mg in 500 ml :
D5W ordered to titrate between 2.5 and 5 mcg/kg/min. } !
)
i

a. Determine the flow rate setting for
a volumetric pump.

b. If the IV flow rate is being maintained
atZSmUhrafmm“mms*

2. Order: Epinephrine at 30 mL/hr. The solution available is 2 mg of epincphrine in
250 mL D5W. Calculate the following:

a. mg/hr
b. mcg/hr

c. mcg/min
Aminophylline 0.25 g is added to 500 mL D5W to infuse at 20 mL/hr. Calculate
the following:

mg/hr

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. Al rights reserved.
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Flotes

4. Order: Pitocin at 15 microgtt/min. The solution contains 10 units of Pitocin in
1000 mL D5W.

Calculate the number of units per hour
the client is receiving.

5. Order: 3 mcg/kg/min of Nipride.

Available: 50 mg of Nipride in 250 mL DSW. Client’s weight is 60 kg.

Calculate the flow rate in mL/hr that
will deliver this dosage.

6. A nitroglycerin drip is infusing at 3 mL/hr. The solution available is 50 mg of nitro-
glycerin in 250 mL D5W. Calculate the following:

Answers on pp. 682-683

ooitical Thinking Questions

Scenario: [suprel is ordered for a client at the rate of 3 mcg/min with a solution contain-
ing Isuprel 1 mg in 250 mL DSW. The nurse performed the following calculation to deter-
mine the rate by pump in mL/hr.

* Calculated the dosage per hour.

3 meg/min X 60 min = 180 mcg/hr
» Converted 180 mcg to milligrams to match the units in the solution strength.
180 mcg = 0.018 mg
 Calculated the rate in mL/hr.
I mg:250 mL = 0.018 mg:x mL
X =250 X 0.018 '
X=4.5=5mL/hr
a. What error did the nurse make in her calculation to determine the rate in mL/hr?

b. What could be the potential outcome of the error?
¢. What should the rate be in mL/hr?

d. What preventive measures could have been taken by the nurse? —

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. All rights reserved-



i s ifad -
.3: ¢ The safest way to administer medications is by an infusion devi
device.

N

-+ Calculate dosages accurately, Doube.

.+ When culeulating dosages to be administe
pump, always use microdrop tubing (60 ﬁu
are smaller, 0 more accurate titration is

red without amy type of ekextrome o
= 1 ml.). This is preferred becane the drops
possible.

dosage. checking math calculations helps arore 2 proper
Obtain an accurate weight of your client.

Before determining the rate in mL/hr or giwmin, calculate the dovage
Use a calculator whenever possible

Use an infusion pumP_for titration of IV drugs in mi/hy.

CHAPTER REVIEW

Calculate the dosages as indicated. Use the labels where provided.

1.

Cliem is refeiving Isuprel at 30 mL/hr. The solution available is 2 mg of Isuprel =
250 mL D3W. Calculate the following:

a. mg/hr

b. mcghr

c. mcg/min

Client is receiving epinephrine at 40 mL/hr. The solution available is 4 mg of e-
nephrine in 500 mL D5W. Calculate the following:

a. mg/hr
b. mcg/hr

c. mcg/min

Infuse dopamine 800 mg in 500 mL D5W at 30 mL/hr. Calculate the dosage in
mcg/hr and meg/min.

a. mcg/hr

b. mcg/min

¢. Calculate the number of milliliters you will add to the IV for this dosage.

Available:

©  NDC 0641-0112-28 POTENT DRUG: MUST DILUTE BEFORE USING
g 25 x 5 mlL Single Use Vials FW'""'-wm--' nydr 40 (o
3 0 32.3 Aopaming base) ANy sodium sutfite 1O “"“w ros
Mi Water for Injection. pH 25-5.0. Sealed under n. s
HCI INJECTION, USP USUAL DOSE' See package insert. trogen
Do not use it solution is Tscolored.
Store at 15°- 30°C (§9° - 86°F).

g o Caution: Federal law prohibits dispensing withaut

FOR IV INFUSION ONLY  prescription ensa

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. All rights reserved.
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Flotes

4. Infuse Nipride at 30 mL/hr. The solution available is 50 mg sodium nitroprusside in

D5W 250 mL.

Available:

Protact from light. a!dﬁ‘\dﬂhﬁﬁm‘“ NDC 0074-3024-01

Exp. NITRO P!'\'ESS‘lp

Sodium Nitroprusside Injection
som/2mLV'al (25 mg/mL)
Lot %wmv and during

Calculate the following:

a. mcg/r —

b. mcg/min

¢. Number of milliliters you will
add to the IV for this dosage

5. Order: 100 mg Aramine in 250 mL D5W to infuse at 25 mL/hr. Calculate the

following:

a. mcg/hr

b. mcg/min

6. Order: Lidocaine 2 g in 250 mL D5W to infuse at 60 mL/hr. Calculate the following;

a. mg/r
b. mg/min

7. Order: Aminophylline 0.25 g to be added to 250 mL of D5W. The order is to infuse

over 6 hr.

5uu qzum, B
“?'
?n‘

""”‘“ﬁi

a. Calculate the dosage in mg/hr the
client will receive.

b. Calculate the number of milliliters
you will add to the 1V for this
dosage.

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. All rights reserved:
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13.

14.
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Chapter 24  Critical Care Calculations 563

1 at 30 mL/hr. ; j y I
in 250 mL D5W. Calculate the following:r e L

a. mg/hr

b. mg/min

. Order: Pitocin (oxytocin) drip at 45 microgtt/min. The solution available is 20 units

of Pitocin in 1000 mL of D5W. Calculate the following:

a. units/min

b. units/hr

Order: 30 units Pitocin (oxytocin) in 1000 mL D5W at 40 mi/hr.

How many units of Pitocin is the

client receiving per hour? )

30 units of Pitocin is added to 500 mL DSRL for an induction. The client is recciv-
ing 45 mL/hr.

How many units of Pitocin is the client
receiving per hour? waits/be

A client is receiving bretylium at 30 microgtt/min. The solution available is 2 g
bretylium in 500 mL D5W. Calculate the following:

a mg/hr

b. mg/min

A client is receiving bretylium at 45 microgt/min. The solution available is 2 g
bretylium in 500 mL D5W. Calculate the following:

a mg/hr

b. mg/min

A client is receiving nitroglycerin 50 mg in 250 mL DSW. The order is to infuse
500 mcg/min.

What flow rate in mL/hr would be
needed to deliver this amount?

ine has been ordered to maintain a client’s blood pressure; 400 mg
dopaminehasbecnplacedinSOOmLDSWtoinfusealﬁmUhr.
Howmnymilligramsmbeing
administered per hour?

Order: A client is receiving Isuprel 2 mg in 250 mL D5W. The order is to infuse at
30 mL/hr. Calculate the following:

a. mg/hr

b. mcg/hr

c. mcg/min

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. All rights reserved.
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564 Unit Five IV, Heparin, and Critical Care Calculations \

17. Order: 1 g of aminophylline in 1000 mL D5W to infuse over 10 hr.

— Calculate the dosage in mg/hr the

client will receive.

I8. Ritodrine (Yutopar) 150 mg is placed in 500 mL DSW to infuse at 30 mL/hr.

Calculate the dosage in mg/hr the
client is receiving.

A client is receiving lidocaine 2 g in 250 mL DSW. The solution is infusing at
22 mL/hr. Calculate the following:

a. mg/hr
b. mg/min

Order: Epinephrine 4 mg in 250 mL DSW at 8 mL/hr. Calculate the following:

19.

20.

mcg/hr
21. Order: Esmolol 2.5 g in 250 mL 0.9% NS at 30 mL/hr. Calculate the following:

a. mg/hr
b. mg/min
22. Order: Dobutamine 500 mg in 500 mL DSW to infuse at 30 mL/hr.

Available:
il ST
r:;: ik fi'ﬁi;g °oowtux' j
”s 3@ E,E‘;f;;g SQLUTION i
e A l "r W.m
b il 2o

Calculate the following:

a. mcg/hr

b. mcg/min

23. Order: 2 g/r of 50% magnesium sulfate. The solution available is 25 g of 50%
magnesium sulfate in 300 mL D5W.

What flow rate in mL/hr would be needed
to administer the required dose?

24. Order: Dopamine 400 mg in 500 mL 0.9% NS to infuse at 200 mcg/min. A volu-
metric pump is being used.

Calculate the rate in mL/hr.

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. All rights reserved:



25. Order: 3 g/hr magnesium sulfate,

26.

27.

28.
29.

30.

31

32.

Available: 25 g of 50% magnesium sulfute in 300 mL DSW. W

What rate in mL/hr would be needed
to administer the required doge?

A client with chest pain )
10 meg/min, pain has an order for nitroglycerin 50 mg in 250 mi. D5W at

Calculate the 1V rate in gWWmin using
a microdrop administration se,

Order: Nipride 50 mg i . ‘
< 120 Ib. P Mg in 250 mL DSW to infuse at 2 mcg/kg/min. Client's weight

Calculate the dosage per minute.

Order: Dob ;
“ lf; obutrex 250 mg in 500 mL of DSW at 3 mcg/kg/min. The client weighs

What dosage in mcg/min should the
client receive?

Order: Infuse 500 mL DSW with 800 mg theophylline at ( p/kg/hr. The ¢l
weighs 73.5 kg, g theophylline at 0.7 mg/kg/hr. chent

How many milligrams should this client
receive per hour?

Order: Infuse 1 g of aminophylline in 1000 mL of DSW at 0.7 mg/kg/hr. The cliom
weighs 110 Ib.

a. Calculate the dosage in mg/hr.

b. Calculate the dosage in mg/min.

c. Reference states no more than
20 mg/min. Is the order safe?

Norepinephrine (Levophed) 2 to 6 mcg/min has been ordered to maintain a
client’s systolic blood pressure at 100 mm Hg. The solution concentration is 2 mg
in 500 mL D5W.

Determine the flow rate setting for a
volumetric pump.

Ritodrine (Yutopar) 150 mg is diluted in 500 mL of DSW. The order is to infuse a1
0.15 mg/min.

Calculate the flow rate to deliver this
dosage by volumetric pump-

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. All rights reserved.
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33.

3s.

37.

38.

N

Esmolol is to titrate between 50 and 75 mcg/kg/min. The client weighs 60 kg, The
solution strength is 5000 mg of Esmolol in 500 mL D5W.

a. Determine the flow rate for a
volumetric pump. —

b. The titration rate is at 24 mL/hr.
What is the dosage infusing per
minute?

. Order: Dobutamine 500 mg in 250 mL D5W to infuse at 10 mcg/kg/min. The clien

weighs 65 kg.

Calculate the flow rate in mL/hr (gtt/min). _

Aminophylline 0.25 g is added to 250 mL D5W. The order is to infuse over 6 hr.

Calculate the dosage in mg/hr the
client will receive.

. A client is receiving lidocaine 1 g in 500 mL DSW at a rate of 20 mL/hr. Calculate

the following:

a. mg/hr
b. mg/min
A client is receiving Septra 300 mg in 500 mL D5W (based on trimethoprim) at a

rate of 15 gt/min (15 microgt/min). The tubing is microdrop (60 gtt/mL). Calcu-
late the following:

a. mg/min
b. mg/hr

Esmolol 1.5 g in 250 mL D5W has been ordered at a rate of 100 mcg/kg/min for a
client weighing 102.4 kg. Determine the following:

a. dosage in mcg/min
b. rate in mL/hr

3 0rda-.Dopamine400mgin500mLD5Wtoinﬁxseat20mUhr. Determine the

following:
a. mg/min

b. mcg/min

A client has an order for inamrinone (previously called amrinone) 250 mg in 250 mL
0.9% NS at 3 meg/kg/min. Client’s weight is 59.1 kg. Determine the flow rate in mL/hr.

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. Al rights reserved.
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250 mg i
al. Ing;‘éd fox ':%I].n 230 {nL.of 0.9% NS 10 infuse at a rate of $ meg/kg/min is
of 1ent weighing 165 Ib, Calculate the following:

a. mcg/min

b. mcg/hr

c. mL/hr

42. Cardizem 125 mg in 100 mL D5W o infuse at 20 mg/hr.
Available:

Xcoeeymox
CARDIZEM® injectable
dmmmOveocn

25 mg (5 mg/ml)  Pen s
e —

——

Determine the following:

a. How many milliliters will you add to the IV?

b. Determine the rate in mL/hr.

43. 2 g Pronestyl in 500 mL D5W to infuse at 2 mg/min.

Determine the rate in miL/hr

Answers on pp. 683-689

=

r °J For additional practice problems, refer to the Advanced
" Calculations section on the enclosed CD-ROM.

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. All rights reserved.
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682 Answer Key
40. 1L = 1000 mL
40,000 units : 1000 mL = x units: 30 mL
1000x 1,200,000
1000~ 1000
x = 1200 units/hr
41. 1L = 1000 mL
20,000 units : 1000 mL = x units : 80 mL
1000x 1,600,000
1000 1000
x = 1600 units/hr
42. 1L =1000mL
50,000 units : 1000 mL = x units ; 10 mL
1000x 500,000
1000 1000
x = 500 units/hr
43. 1L = 1000 mL
20,000 units : 500 mL = x units : 30 mL
500x _ 600,000
500 500
x = 1200 units/hr
44 1L =1000mL
30.000 units : 1000 mL = x units : 25 mL
1000x 750,000
1000 1000
x = 750 units/hr
45. 100 units/mL is appropriate for flush. Heparin for
injection cannot be interchanged with heparin lock
soluton. Check order with prescriber.
46. a. First determine units/kg the client should receive.
50 units/k X 80 k€ = 4000 units
b. 1000 mL : 25,000 units = x mL : 4000 units
25000x 4,000,000
25000 25000
x = 160 mL/hr
Answer: 160 mL/hr
CHAPTER 24

Answers to Practice Problems

1.

a. Step 1: Conversion: Equivalent: 1000 mcg = 1 mg
Therefore 250 mg = 250,000 mcg
Step 2: 250,000 meg : 500 mL = x meg : 1 mL
500x _ 250,000
500 500
Concentration of solution is 500 meg/mL.

; x = 500 meg/mL

47.

49.

a. Convert the weight to kilograms.
Conversion factor: 2.2 Ib = | kg
2001b = 2.2 = 909 kg
b. Calculate the heparin bolus dosage.
80 units/}g X 90.9 kg = 7272 units
Answer: 7272 units
a. Convert the weight to kilograms.
Conversion factor- 221 = 1 kg
1251b + 2.2 = 5681 kg = 56.8 kg
Calculate the beparin bolus dosage.
80 units/}f % 56.8 kf = 4544 units
Answer: 4544 units
b. Calculate the infusion rase for the heparin drip.
18 units/jf X 6.8 § = 1022.4 = 1022 unitw/hr
c. Calculate the infusion ratc in ml/hr.
250 mL : 250,000 unsts = g mi. : 1022 anits/hr
250000 _ 255.500
250,000 250.000
= 1022 = ) mi/r
a. Convert the weight 10 kilograms.
1101b + 2.2 = S0 kg
b. 18 units kf/hr X 50 k€ = 900 enits
Answer: 900 units/hr
a.Com'en!hewcighmﬁhgm
1541b = 22 =70 kg
Calculate the heparin bolus dosage.
80 units/k€ X 70 b€ = 5600 units
Answer: 5600 units
b. Calculate the infusion rate for the heparin drip.
l4unitslk§x70yé=9som
Answer: 980 units/hr
c. Calculate the infusion rate in ml /hr.
1000 mL : 20,000 units = x mL : 980 units
20,000x 980,000
20000 20,000

X=49=5ml/r

Step 3: Calculate dosage range.
Lower dosage:

2.5 meg X 50 kg = 125 meg/min
Upper dosage:

S meg X S0kg = 250 mcg/min

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. All rights reserved.
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Step 4: Convert dosage range to mL /min,
Lower dosage:

500 meg: 1 mL = 125 meg : x mL
500x 125
500 500
x = 0.25 mL/min
Upper dosage:
500 meg : 1 mL = 250 mcg : x mL
500x 250
500 500
x = 0.5 mL/min

Step 5: Convert mL /min to mL /hr.

Lower dosage: 0.25 mL X 60 min =

15 mL /hr (gt/min)

Upper dosage: 0.5 mL X 60 min = 30 mL /hr
(gw/min)

A dosage range of 2.5-5 mcg/kg/min is equal to
a flow rate of 15-30 mL /hr (gtt/min).

Determine dosage infusing per minute at
25 mlL /hr:

500 mcg: 1 mL = xmcg : 25 mL

x = 12,500 mcg/hr
12,500 mcg <+ 60 min = 208.3 mcg/min
2mg:250mL = xmg: 30 mL

x = 0.24 mg/hr
. Convert milligrams to micrograms.
(1000 mcg = 1 mg).
0.24 mg = 240 mcg/hr
. Convert mcg/hr to mcg/min.
240 mcg/hr <+ 60 min = 4 mcg/min
Change grams to milligrams. (Note you were
asked to calculate mg/hr.)
0.25 g = 250 mg (1 g = 1000 mg)

Answers to Chapter Review
a. Calculate the dosage per hr.

2 mg: 250 mL = x mg : 30 mL

250x _ 60
250 250
_ 5o
7 250
x = 0.24 mg/hr

Calculate mg/tr.
250 mg - SO0 mL = 20 mL : x mL
500 x = 250 x 20
s00x 5000
S0~ s00
x = 10 mg/r

Note: Calculate units per hour only.
Swepl:60gn:ImL = 15gn:xml

D o X
0 @
x = 025 mi /min

Stcp 2: 0.25 mi/pda % 60 pifs = 1S mL /b
Step 3: 10 wmits - 1000 mil. = x units : 15 mL
% = %:no,lsm
Step 1: Detormmne dae dosage per aunute.
60 f » 3 mxp'Vg = 180 mcg/min
Step 2: Conven 10 dosage per hout.
150 mog/gea » 60 gt = 10.800 meg/hr
Step 3: Convent o ke smts. (1000 meg = | mg)
10800 meg = 10.5 mg
Calculaac flon gate (ml /hr).
SOmg:250ml = 108 mg:.smL
$0: = 250 < 108

b. Convert milligrams to micrograms
(1000 mecg = 1 mg).
1000 X 0.24 mg/hr = 240 mcg/hr
¢. Convert meg/hr to meg/min.
240 mcg/hr + 60 min = 4 mcg/min

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. All rights reserved.
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Ve 2. a. Calculate dosage per hr. Alternate solution: 25 mg : | mL = 50 mg : x mL ﬂ
4 mg : 500 mL = x mg : 40 mL OR ;
L L BT |
500 500 25 mg B5mg ImbL
- ¥ 160 5. a Calulate mg/hr. ,
© 500 100 mg : 250 mL = x mg : 25 mL ,
x = 0.32 mg/hr 250x _ 2500 "
' b. Convert to micrograms (1000 mcg = 1 mg). 250 250
1000 X 0.32 mg/hr = 320 mcg/hr L= B0
; c. Convert mcg/hr to meg/min. 250
: 320 meg/hr + 60 min = 5.33 = 5.3 mcg/min x = 10 mg/r
pe ! 3. Step I: Determine dosage per hour. Convert milligrams to micrograms §
800 mg : 500 mL = x mg : 30 mL (1000 mcg = | mg). ’
E 500x _ 24,000 10 mg = 10,000 mcgrhr
' | 500 500 b. Conven mcg/hs to mag/min.
i 24,000 10,000 mcg/hr + 60 min = 166.66 =
= TS0 166.7 mcg/min
- = 8 gl 6. a. Conven metric weight to the same as answer
g a Sip2:C milligrams to micrograms requested. Convert grams o mulligrams.
b E _ 1 g = 1000 mg; therefore 2 g = 2000 mg
ig f (K g = 1 mg) 2000 mg : 250 ml. = x mg : 60 mL
' ’E- 48 mg/hr X 1000 = 48,000 mcg/hr ’ e ZO‘XII:
L. b. Step 3: Convert mcg/hr to meg/min. ‘255?; s 150
g 2 48,000 mcg/hr + 60 min = 800 mcg/min o
" S c. 200 mg : 5 mL = 800 mg : x mL r= ———
5y OR .
“S‘i gﬁ X 5mL = xmL; b. Convert mg/hr to mg/min.
5§ 00mg  xmL 480 mg/hr + 60 min = 8 mg/min
td 3 200mg  SmL 1 a micﬂifg)mmmﬂﬁm
f Amzoml__']'hcdosageorduednsgxmter e 0.25-g=250
_ than what is available. Therefore you will need mg
3 more than 5 mL to administer the dosage. Step 2: Calculate mg/hr.
‘gt 4. a Determine dosage per hour. 250mg:6hr = xmg: | hr
' ’1 50 mg : 250 mL = x mg : 30 mL & _ 250
iF 250x _ 1500 6 6
1 250 250 oo 250
A }, 1500 6
i 7250 x=41.66 = 41.7 mg/hr.
1"};,;{ | x = 6 mg/hr b. 500 mg : 20 mL = 250 mg : x mL
’g :‘ Convert milligrams to micrograms OR
o (1000 mcg = 1 mg). 250 mg 250 wipill
'§ 6mglth1000=6000mcglh: S(X)mgxzoml':xml‘; 5m$= 1 mL
e b. Convert mcg/hr to meg/min. Answer: 10 mL. The dosage ordered is less than
: P 6000 mcg/hr + 60 min = 100 mcg/min lhea\'ailablestreng‘th.; therefore you will need less
fﬁi c. 50mg:2mL =50 mL: xmL Alt:‘r::tz(l:ﬁimﬁmm‘?rwmg&
SRTE 50mgx2mL=xmL’50—m£=xmL ution: 25 mg : 1 mL = 50 mg : x mL
' 50 mg "S50mg  2mL OR
A Answer: 2 mL. The dosage ordered is contained in S0mg b, 0mE _ xml
1 a volume of 2 mL. 25 mg "25mg  1mL
f’fé Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. All rights reserved.
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8. a. Convert grams to milligrams (1000 mg = 1 g).

2 g = 2000 mg
Calculate mg/hr.
2000 mg : 250 mL = x mg : 30 mL
2508 _ 60.000
250 250
. 60,000
250
x = 240 mg/hr

b. Convert mg/hr to mg/min.
240 mg + 60 min = 4 mg/min
9. a. Step 1: Calculate gtt/min to mL /min.
60 grt: 1 mL =45 gt : xmL

60x _ 45
60 60
_ 45
T %0
x = 0.75 mL/min
Step 2: Calculate units/min.
20 units : 1000 mL = x units : 0.75 mL
1000x _ 15
71000 1000
15
* 7 7000

x = 0.015 units/min
b. Calculate units/hr.
0.015 units/min X 60 min = 0.9 units/hr
10. 30 units : 1000 mL = x units : 40 mL

1000x _ 1200
1000 1000
1200
*~ 1000
x = 1.2 units/hr
11 30units:500ml..=xunits:45mL
s00: _ 1350
500 500
_ 1350
7 7500
x = 2.7 units/hr

12. a. Change metric measures 0 same as question.
lg= 1000 mg; therefore 2 g = 2000 mg

Calculate mg/hr.
2000mg:500m|-=1m8:30ml-
500x _ 60,000
500 500
60,000
77500
x = 120 mg/hr

13.

14.

15.

16.

b. Change mg/hr to mg/min.
120 mg/hr = 60 min = 2 mg/min
2. Change metric measures 10 same as question.
2g=2000mg (1l g = 1000 mg)
Calculate mg/hr:
2000 mg : 500 mL = xmg : 45 mL
S00x _ 90.000
S0 500
90,000
S00
x = |30 mgftr
b. Change mgflw © mg/min
180 mgftw = 60 min = 3 mg/min
Determine dosage per hour:
500 mog/geia % 60 g = 30,000 meg/hr
Convert micrograms to malhgrams.
1000 mxcg = | mg
30,000 mcg/he = 30 mg/hr
Calculate flow rase = mi. /br
50mg:250ml = 30 mg:smL
S T MNM
RN
= 150 mL /hr
Set at 150 ml /b 1o deliver 30 mg/he

400mg:S00ml = rmg:3Smb

I:

SO0x _ 14,000
500 500
x =28 mghr

a. Calculate mg/hr
2mg:250mlL = xmg: 30 mL

LN o S
250 250
60
X=
250

x = 0.24 mg/r

b. Convert milligrams to micrograms.
(1000 mcg = 1 mg).

0.24 mg X 1000 = 240 mcg/hr
¢. Convert mcg/hr to mcg/min.
240 mcg + 60 min = 4 mcg/min

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. All rights reserved.
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Answer Key

17.

18.

19.

21

Convert metric weight to same as question,

1000mg =1g
Calculate mg/hr,
1000 mg : 10 hr = xmg : 1 hr
10x 1000
0 10
x = 100 mg/hr
150 mg : 500 mL = x mg : 30 mL
500x 4500
500 500
L 450
500
x = 9 mg/hr

a. Convert grams to milligrams.
2g=2000mg (1000 mg =1 g)
2000 mg : 250 mL = xmg: 22 mL

250x _ 44,000

250 250
44,000
T
x = 176 mg/hr

b. Change mg/hr to mg/min.
176 mg/hr = 60 min = 2.93 = 2.9 mg/min

Calculate dosage per hour.
4mg:250mL = xmg:8mL
250c 32
250 250
32
7 250
x = 0.128 mg/hr
Convert milligrams to micrograms.

(1000 mcg = 1 mg).
0.128 mg X 1000 = 128 mcg/hr

Convert g to mg.
2.5 g = 2500 mg (1 g = 1000 mg)
a. 250 mL : 2500 mg = 30 mL : x mg
2506 75,000
250 250
75,000
T 7250
x = 300 mg/hr
b. Convert mg/hr to mg/min.
300 mg/hr + 60 min = 5 mg/min

22.

23.

25,

26.

a. Calculate mg/hr.
SmmgzsmmL=xmg:30mL

500x  15.000
500

I

g8

x=

Convert milligrams to micrograms
(1000 mcg = 1 mg).
30 mg = 30.000 mcg/hr

b. Convert mcg/hr to mcg/min. _
wmn;cgﬂ'+wﬂliﬂ=mmglmm

25g:300mL =2g:xmL

g

25:_;‘(2
25 25
_ o
¥~ s
x = 24 mL /hr; would administer 2 g
Determine dosage per hour.
200 meg/min X 60 gain = 12.000 mcg/hr
Convert micrograms to milligrams

(1000 mcg = 1 mg).
12,000 mcg + 1000 = 12 mg/hr

Calculate the mL /hr.
400 mg : 500 mL = 12 mg : x mL
400x 6000
400 400
x=15mL/br
25g:300mL =3g:xmL

25x 900
25 25
5 20
25

X = 36 mL /hr; would administer 3 g
Convert dosage per minute to dosage per hour.
lOmcglpiﬁXGOy:iﬁ=600mcg/hr

a. Convert measures to like units of measurement
(mcg to mg) 1000 meg = | mg

600 mcg = 600 + 1000 = 0.6 mg
b. Calculate mL /hr.
50 mg : 250 mL = 0.6 mg : x mL

Sor _ 150
50 50
x =3 mL/hr
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/' c. Calculate the flow rate in gtt/min.

27

29.

30.

31.

3 mL X 60 gtt/mL
60 min
x = 3 gtt/min; 3 microgtt/min
To deliver 10 mcg/min, the IV is to infuse at
3 gtt/min (3 microgtt/min).

X gtt/min =

Convert weight in pounds to kilograms.
(221b=1kg)

120 1b = 54.54 = 54.5 kg
Calculate dosage per minute.
54.5 kg X 2 meg = 109 mcg/min
No conversion of weight is required.
80 kg X 3 mcg = 240 mcg/min
No conversion of weight is required.
73.5kg X 0.7 mg = 51.45 mg/hr
a. Convert weight in pounds to kilograms.
22b=1kg)
1101b =22 =50kg
Calculate the dosage per hour.
50 kg X 0.7 mg = 35 mg/hr
b. Calculate the dosage per minute.
35 mg/hr = 60 min = 0.58 mg/min = 0.6 mg/min
c. The dosage is safe; it falls within the safe range.
Step 1: Convert to like units.
Equivalent: 1000 mcg = 1 mg
Therefore 2 mg = 2000 mcg
Step 2: Calculate the concentration of solution in

mcg/ml.
2000 mcg : S00 mL = xmcg : | mL
s00x _ 2000
500 500
. x =4 mcg/mL
I,owerdosage:4nrg:1mL=2mcg:xmL
ax _ 2
4 a
x = 0.5 mL/min
Upper dosage: 4 mecg : 1 mL = 6 mcg : x mL
4 _ 6
1 4
x = 1.5 mL/min

Step 3: Convert mL /min to mL /hr.
Lower dosage: 0.5 mL X 60 min =
30 mL /hr (gtt/min)
Upper dosage: 1.5 mL X 60 min =
90 mL /hr (gtt/min)
A dosage range of 2-6 mcg/min is equal
to a flow rate of 30-90 mL /hr (gtt/min).

32.

33.

Determine the dosage per hour.

0.15 mg/min X 60 gt = 9 mg/hr

Calculate the flow rate (mL /hr. git/min).

150 mg : 500 mL = 9mg : xmL
150x _ 4500 _ o ot e
150 150

To infuse 0.15 mg/min, set the flow rate at 30 mL /br

(gt/min).

Step 1: Convert to like units of measurement.
Equivalent: 1000 mcg = | mg
Therefore 5000 mg = 5,000.000 mcg

Step 2: Calculate the concentration of solution in
mcg/mL.

5,000,000 mcg: SO0 mL = rmcg : | mL
500x _ 5.000.000
500 500
x = 10,000 meg/ml
The concentration of solution is
10,000 mcg/ml..

Step 3: Calculatic the dosage range.

Lower dosage: 50 axyg % 60 kg =
3000 mcgfamn

Upper dosage: 75 mcg X 60 kg =
4500 mogfman

Step 4: Convent the dosage range to ml /min.

Lower dosage: 10000 meg : | mL =
3000 mog - x mi.
10,000x 3000
10000  10.000
x = 03 ml /min
Upper dosage: 10000 meg: | mL =
4500 meg : xmlL
10,000x 4500
10000 10,000
x = 045 mL /min

Step 5: Convert mL /min to mL /hr.

Lower dosage: 0.3 mL X 60 min =
18 mL /br (gw/min)

Upper dosage: 0.45 mL X 60 min =
27 mL /hr (gt/min)

a. A dosage range of 50-75 mcg is equal to a flow
rate of 18-27 mL /hr (gtt/min).

b. Determine the dosage per minute infusing at
24 mL /hr.

10,000 meg : 1 mL = x mcg : 24 mL
x = 10,000 X 24 = 240.0(l)mcglhr
240,000 mcg/hr + 60 min = 4000 mcg/min
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34,

35.

37.

38.

Calculate the dosage per minute for the client,
65 kg X 10 meg = 650 mcg/min
Determine the dosage per hour,

650 meg/mifi X 60 mifi = 39,000 meg/hr
Convert to like units,

1000 meg = 1 mg
39,000 meg = 39 mg/hr
Calculate mL /hr flow rate:

500 mg : 250 mL = 39 mg : x mL
x=19.5 = 20 mL /hr
Answer: To deliver a dosage of 10 mcg/kg, set the
flow rate at 20 mL /hr (gtt/min).
Convert grams to milligrams.
1000mg=1¢g
025¢g =250mg
Calculate mg/hr.
250 mg + 6 = 41.6 = 42 mg/hr
Answer: The client is receiving 42 mg of amino-
phylline per hour.

a. Convert grams to milligrams.

1 g = 1000 mg
Calculate mg/hr.
1000 mg : 500 mL = x mg : 20 mL
500x _ 20,000
500 500
.= 20,000
500
x = 40 mg/hr

b. Convert mg/hr to mg/min.

40 mg/hr = 60 min = 0.66 mg/min = 0.7 mg
Answer: At the rate of 20 mL /hr, the client is receiv-
ing a dosage of 40 mg/hr or 0.7 mg/min.

a. Convert gtt/min to mL /min.
60gtt: 1mL = 15gtt: xmL
x =025 = 0.3 mL/min
Determine mg/min.
300 mg : 500 mL = x mg : 0.3 mL
x = 0.18 = 0.2 mg/min
b. Calculate mg/hr.

0.2 mg/mifi X 60 min = 12 mg/hr
Answer: At 15 gtt/min, the client is receiving a
dosage of 0.2 mg/min and 12 mg/hr.

a. 10,240 mcg/min
b. 102 mL/hr
Calculate the dosage per minute.
100 mcg/ké/min X 102.4 kg = 10,240 mcg/min

39.

Convert mcg/min to mg/min.
10,240 meg + 1000 = 10.24 = 10.2 mg/min
Convert mg/min to mg/hr.
10.2 mg/min X 60 min = 612 mg/hr
Calculate flow rate.
1 g = 1000 mg; 1.5 g = 1.500 mg
1500 mg : 250 mL = 612 mg : x mL
1500 x = 250 X 612
1500x _ 153,000

1500 1500
x = 102 mL/br
OR
1500mg _ 612 mg
250mL  xmL
a. 0.27 mg/min
b. 270 mcg/min
Calculate mg/br infusing.
500 mL : 400 mg = 20 mL : x mg
OR
500mL 20mlL
400 mg - xmg
500x = 400 x 20
500x 8000
500 500
x = 16 mg/hr

16 mg/hr <+ 60 min = 0266 = 0.27 mg/min
0.27 mg = 270 mcg/min
11 mL /hr
Calculate dosage per minute.
3 meg/k¢/min X 59.1 k€ = 177.3 meg/min
Convert mcg/min to meg/hr.
177.3 meg/minh X 60 mift = 10,638 mcg/hr
Convert mcg/hr to mg/hr.
10,638 mcg/hr = 10.63 = 10.6 mg/hr
Calculate the flow rate.
250 mg : 250 mL = 10.6 mg : x mL
OR
250 mg _ 10.6 mg
250 mL x mL
250x = 250 X 10.6

x=10.6 = 11 mL/hr
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i

~ 41. a. 375 mcg/min
b. 22,500 mcg/hr
c. 23 mL/hr
Convert client’s weight to kilograms
(221b =1 kg).
1651b + 2.2 =75kg
Calculate dosage per minute.

5 mcg/ké/min X 75 kg = 375 mcg/min

Convert mcg/min to mcg/hr.

375 mcg/mpdh X 60 min = 22,500 mcg/hr

Convert mcg/hr to mg/hr.
22,500 mcg/hr = 22.5 mg/hr
Calculate flow rate.
250 mg :250 mL = 225 mg : x mL
OR
250mg _ 225mg
250mL  xmL
250x = 250 X 22.5
250x 5625
250 250

x=225=23mL/hr

42. a. Smg:1mL=125mg:xmL
OR
125 mg o 15mg _ rml
P ¥ I mL = xrml; 5 g T
Answer: 2.5 mL. The dosage ordered is more than
the available strength. Therefore you will need more
than 5 mL to administer the dosage.

b 125mg:100mL = 20 mg: rmL

125z = 100 x 20

125« _ 2000

125 1S
x= [6 ml/Ar

43. Calculate the dosage per hour.
2 mg/pei X 60 gl = 120 mg/hr
Conven grams o sullagrams.
1000mg = 1 g2 g = 2000 mg
Calculate ml/hr.
2000 mg : S0l = 120 mg . x mL

000: 6000
— ==
x = 30 mb/hr

ANSWERS TO COMPREHENSIVE POST-TEST

b
Note Calculations may be performed using formula method, ratio and proportion, or dimensional analysis.

1. 200mg:5mL =300mg:xmL

OR
300 mg . 300mg _ xmL
200 mg %Sl il 200mg SmL
Answer: 7.5 mL

2. Conversion is required.

Equivalent: 1000 mg = 1g
500mg:llab=1000mg:xtab

OR
1000 mg _ 1000 mg _ xtab
g o xuabi o e 1 tab
Answer: 2 tabs

3. 0.lmg:1cap=02mg:xcap

OR
0.2 mg 02mg  xcap
X = ; —
Olmg T X G 1 cap
Answer: 2 caps

4. a. Tablets B Septra DS.
b. The prescriber’s order indicates DS, which
means double strength; therefore the client
should be given the tabs that are labeled DS.

5. 0.lmg:1mL=1mg:xmL

OR
1 mg 1 mg xmL
X = | —— =
Dimg P Wxmls o g - Lok
Answer: 10 mL

Copyright © 2006, 2002, 1998, 1994 by Mosby, Inc. All rights reserved.



