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Measure of Length Jskll <laal g
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1 kilometer (km) = 1000 meters
1 hectometer (hm) = 100. meters

1 dekameter (dam) = 10. meters

International System of Units(SI) “aallal) laal o) oUas 8 danl) Jolall 3aal g jiall yiny o




AN AENE
1 decimeter (dm) = 0.100 meter

1 centimeter (cm) = 0.010 meter

1 millimeter (mm) = 0.001 meter

1 micrometer (um) = 0.000,001 meter

1 nanometer (nm) = 0.000,000,001 meter
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1 meter = 0.001 kilometer

=0.01 hectometer

. =0.1 dekameter

=10 decimeters

=100 centimeters

=1000 millimeters
=1,000,000 micrometers
=1,000,000,000 nanometers




Measure of Volume aaad) &laal g
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* Ihe table of metricvelume: 1L=0.001 m’=1dm’
1 kiloliter (kL) = 1000 liters 1 milliliter (mI.) = 0.001 liter .
1 hectoliter (hL) = 100 liters 1 microliter (uL) = 0.000,001 liter

1 dekaliter (dal) = 10. liters
INlitemib) =1\ liger

1 deciliter (dL.) = 0.100 liter
1 centiliter (cL)) = 0.010 liter

EXAMPLE: Reduce 2.525 liters to microliters
2.525 I = 2525 ml. = 2,525,000 uL.




Measure of Weight (Js) <laal g
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1 kilogram (kg) = 1000. grams

® 1 milligram (mg) = 0.001 gram
* 1 hectogram (hg) = 100. grams 5 e -

* 1 dekagram (dag) = 10. grams I meoptam ot ey s G000 sran

* 1 gram (g) = 1.000 gram ® 1 nanogram (ng) = 0.000,000,001 gram
* 1 decigram (dg) = 0.1000 gram ® 1 picogram (pg) = 0.000,000,000,001 gram

* 1 centigram (cg) = 0.010 gram ® 1 femtogram (fg) = 0.000,000,000,000,001 gram
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L oray 1 gram
= 0.001 kilogram
— 10 decigrams = 0.010 hectogram
. = 100 centigrams = 0.100 dekagram

= 1000 milligrams

= 1,000,000 micrograms

= 1,000,000,000 nanograms

= 1,000,000,000,000 picograms

= 1,000,000,000,000,000 femtograms







_JExample

Reduce 9876 milligrams to grams:

9876 mg = 9.876 g

JExample

Reduce 85 micrometers to centimeters:

85 um = 0.085 mm = 0.0085 cm.
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DExample:
Dextromethorphan HBr 320 mg

Guiafenesin 3.2 ¢

Cherry Syrup, to make 240 mlL. .
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JExample:
1- Add 1 kg, 250 mg, and 7.5 g. Express the total in grams.

1 kg = 1000 g
250 mg = 0.25 ¢
Total = 1000+0.25+7.5= 1007.75 ¢ or 1008 g




_JExample : Add 4 L, 375 mL, and 0.75 L. Express the total in milliliters.
4T. = 4000 ml.

0.75 L. = 750 ml.

Total = 2400058 375+ V0= 5125 mik

DExample A capsule contains the following amounts of medicinal
substances: 0.075 g, 20 mg, 0. 5 mg, 4 mg, and 500 pg. What is the total
weight of the substances in the capsule?

0.075¢=0.075¢g

20 mg = 20/1000 = 0.02 g

0. 5 mg = 0.0005 ¢

4 mg = 0.004 ¢

500 wg = 500/10° =0.0005 g

Total weight = 0.1000 g or 100 meg.




JExample :Subtract 2.5 mg from 4.85 g

485g=485¢
2R mg = 0.0025 oy
Answer: 4.8475 g of 4. 848 o

DExample :A prescription calls for 0.06 g of one ingredient, 2.5 mg of
another, and enough of a third to make 0.5 g. How many milligrams of

the third ingredient should be used?
st ingredient: 0.06 g = 0.0600 g
2nd ingredient: 2.5 mg = 0.0025 ¢
Weight of 1st and 274 = 0.0625 ¢
Weight of 3%= 0.5 - 0.0625 = 0.4375 g or 437.5 mg.
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Equivalents of Length: Equivalents of Weight:
1inch (&) = 2.54 cm 1 pound gl (Ib) =454 g
1 meter (m) = 39.37 in 1 kilogram (kg) = 2.2 1b (pound)

Equivalents of Volume:

1 fluidounce (fl. 0z.) = 29.57 mL 4LiLul) 4ai §Y)

1 pint (16 fl. 0z.) = 473 mL (L& i caal) Gl
1 quart (32 fl. 0z.) = 946 mL (usle a) <)) S

1 gallon, US (128 fl. 0z.) = 3785 mL S _se¥)  sial
1 gallon, UK = 4545 mL St nll o sitall




Exercises to solve

1. Add 0.5 kg, 50 mg, and 2.5 dg. Reduce the result to grams.
2. Add 7.25 L. and 875 cl.. Reduce the result to millilitets.
3. Add 0.0025 kg, 1750 mg, 2.25 ¢, and 825,000 pg, and express the

answer in grams.
4. Reduce 1.256 ¢ to micrograms, to milligrams, and to kilograms.

5. Are the terms mcg/ml. and mg/L. equivalent or not equivalent?




6. A low-strength children’s/adult chewable aspirin tablet contains
81 mg of aspirin per tablet. How many tablets may be prepared
from 1 kg of aspirin?

7. A liquid contains 0.25 mg of a substance per milliliter. How
many grams of the substance will 3.5 LL contain?

8. An inhalation aerosol contains 225 mg of metaproterenol sulfate,
which i1s sutficient for 300 inhalations. How many micrograms of
metaproterenol sulfate would be contained in each in- halation?




9. Norgestrel and ethinyl estradiol tablets are available containing
0.5 mg of norgestrel and 50 pg of ethinyl estradiol. How many
grams of each ingredient would be used in making 10,000 tablets?

10. How many grams of digoxin (ILA- NOXIN) would be required
to make 25,000 tablets each containing 250 mcg of digoxin?

11. If an injectable solution contains 25 pg of a drug substance in
each 0.5 mL, how many milliliters would be required to provide a
patient with 0.25 mg of the drug substance?

12. A patient is instructed to take three 50-mcg tablets of pergolide
mesylate (PERMAX) daily. How many milli- grams of the drug
would the patient receive weekly?




31. An oral liquid concentrate of sertraline hydrochloride (ZOLOFT) contains

20 mg/mlL of the drug. How many grams of sertraline hydrochloride are in
each60-mL container of the concentrate?

41. An effervescent tablet has the following formula:

Acetaminophen 325 mg

Calcium Carbonate 280 mg
Citric Acid 900 mg

Potassium Bicarbonate 300 mg
Sodium Bicarbonate 465 mg
(a) Calculate the total weight, in grams, of the ingredients in each tablet.

(b) How many tablets could be made with a supply of 5 kg of acetaminophen?




solutions

1.5003 g 6. 12,345 tablets 10. 6.25 g digoxin

. 2. 16,000 mL 7.0.875 g 11. 5 mL .
3273250 8. 750 mcg metaproterenol sulfate 12. 1.05 mg pergolide mesylate
4.1,256,000 mcg 9.5 g norgestrel 13. 1.2 g sertraline
1256 mg 0.5 g ethinyl estradiol hydrochloride
0.001256 kg 14.(a)2.27 g
5. equivalent (b) 15,384 tablets
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Percentage Weight-in-Volume w/v % = ¥y |

Volume (mL) X % (expressed as a decimal) = grams (g) of solute °
;Z\JS.A\ .




1- How many grams of dextrose are required to prepare 4000
mL of 5% solution?

4000 mlL. of solution
% 5 = 0.05
4000 X 0.05 = 200 g.

Ble g 5 b Jslaa m] 100 JS
Bdex g Lead Jslaa ml 4000 JS
X — 4000 % 5 /100 — 200 o




2- How many grams of potassium permanganate should be
used in this following prescription?

Potassium Permanganate 0.02%
Purified Water ad 250 mL.

250 mL represents 250 g of solution
0.02 % = 0.0002

250 X 0.0002 = 0.05 ¢




3- How many grams of aminobenzoic acid should be used in
preparing 8 fluidounces of a 5% solution in alcohol?

8 fl. 0z. = 8 X 29.57 mL = 236.56 mL
%5=0.05
236.56 X 0.05 = 11.83 ¢




4- What is the percentage (w/v) of a solution of urea, if 80
mL contains 12g7

Balall eg 12 Led Jslaall e ml 80 JS
Balall (ex o Lt Jslaall (e m] 100 JS
=10 2 A 80 =5

5- How many milliliters of a 3% solution can be made from 27
g of ephedrine sulfate?

Bilag 3l Jedlsam] 100 JS
.wﬂg 27 Led Jslsax ml IS
=027 v 3 =900m




Percentage Volume-in-Volume % v/v - L
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. Volume (mL) X % (expressed as a decimal) = milliliters of active ingredient ™
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1- How many milliliters of liquefied phenol should be used in this

following prescription?

aRhe el DS LA 160 S
Liquefied Phenol 2.5%
Calamine lLotion ad 240 ml. @ Jsid xml L Jslae ml 240 &S

240 mI.X 0.025 = 6 ml.. X =240x 25 /100 =6 ml.




2- In preparing 250 mL of a certain lotion, a pharmacist used 4 |
mL of liquefied phenol. What was the percentage (v/v) of i
liquefied phenol in the lotion? |

Jsdml 4 gsisy Gl ml 250 S
s x ml gsisy Gt ml 100 JS
SO= < 100 750 = 106 ml

3- Peppermint spirit contains 10% v/v of peppermint oil. What
volume of the spirit will contain 75 mL of peppermint oil?

2l Sy y e ml 10 b Jslsall e ml 100 JS
il Cuy geml 75 Led Jslaadl e xml S
Joadl e X =75 X 100 / 10 = 750 ml
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Weight of solution (g) X % (expressed as a decimal) = g of solutel_]

1- How many grams of phenol should be used to prepare 240 g of
a 5% (w/w) solution in water?

%5 = 5/100 = 0.05
240 ¢ X 0.05=12 ¢
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2- If 1500 g of a solution contains 75 g of a drug substance,
what is the percentage (w/w) of the solution?

Al sa5ake 0 75 @ simg Jslaall e g 1500 JS ||
il g 80la w g (g sing Jlaall u g 100 S ||
e =N DT S0 =5 Yo

. 3- How many grams of a drug substance should be added to 240 -

mL of water to make a 4% (w/w) solution?
240 g = 240 ml «— Leaan = g3 )5, | = Lglis (L)
sla g 96 94l 93 8ale o 4 Lgd Jslaall (ra o 100 JS & A2 4%,
sla 0 240 942 gall Bala x o (5 8 Jglaall ilgil) aaal)
il g saleSE A @A A 0G 10¢




4- It 5 g of boric acid is added to 100 mL of water, what is the
percentage (w/w) of the solution?

2100 Y5 eldl e ml 100 JS

g 105 =5 + 100 Jstall el &5
sl paes o 5 4 Joladll (e g 105 IS
sl Gaea x o 4 Jslaall e g 100 S
x= (00 &5 / 105 =446 Yo w/ W




