Pharmaceuvfical
Calculafions

13th Edition

Howard C. Ansel, PhD
Professor and Dean Emeritus
College of Pharmacy
University of Georgia
Athens, Georgia



ieprefinof Prescrnins
Medicaton Orger



1)

(2)

4)

(6)

)

John M. Brown, MLD.
100 Main Street
Phone 123-4567
Name _Mary Smith Date _Jan 9. 2oyy

Addrass 123 ‘Broad Street

Lipitor 10 mqg

Tabs ‘No. 30

Sig: tab 1 overy day
Refill _©_

LabelkYes >~ _No
Genenc if available:Yes . No

M Brown, MD.

DEA No. 1234563
State Licansa No. 65432
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(1) Proscriber information and signature

(1) Patient information

(3) Date prescription was witten

() 5 Symbol (he Superscption), meaning “take thoy,”
o k" o "

(5 Medication prescibed (the Incripion)

o) Dipensing nsctions f te phamet the Sbscrption

(1) Directions to the patient (the Signa)

(€) Special Instructions. 1t i important 10 note that for any Medicad or Medicare prescrption and according to
Il tale ws, & hanhwiten anguage by the prescrbe, such as “Brand nexcessary,” may be required
1o disallow qeneric subsfitution



Us6 of Roman Numerals on Presceiptions

Roman numerals commonly are used in prescription writng o designate guanites, s the; (1)
quantity of medication (o be dispensed andlor (2) quantity of medication to b taken by the

paient per dose.
The student may recallth eight ltersof fved values used inthe Roman system

5 = % lal = N
e =1 Coc =10
Vory = Dord = 0
fex = 10 Mom = 100




TABLE 4.2 SELECTED ABBREVIATIONS, ACRONYMS, AND SYMBOLS USED
IN PRESCRIPTIONS AND MEDICATION ORDERS®®

ABBREVIATION ABBREVIATION
(LATIN ORIGIN) MEANING (LATIN ORIGIN') MEANING
aa. or (ana) of each qt quart
ad (ad) up to; to make :;s(semlsem ::eh;.ttom'
disp. (dispensatur)  dispense
div. (dividatur) divide tsp. teaspoonful
d.t(.’g;;dentw tales  give of such doses Signa/Patient Instructions
ft (ﬁat)) make a.c (ante cibos) before meals
M. (mice) mix ad lib. (ad fibitum)  at pleasure, freely
ok ) m i’zam@ mm
non rep. or NR (non  do not repeat : \
repatatur) mesidiem
uantum sufficient quantity aq. (aqua) water
qmm) 5 ATC around the dodk
quant sufficiont s b.i.d. (bis in die) twice a day
q.;l:ﬁdcgat el ;‘(’(”Sm’ d*:"’
Sig. (Signa) write (directions i, (cilutus) % “YM
on label) ot i



H. or hr. (hora)
hs. (hora somnil)
ic Unter gbos)
mirne. (mminutorm)
m&n
NE&V
noct. (nocie)
NPO (non per os)
p.c. (post dbos)
P.M. (post
meridiem)
p.o. {(per 0s)
porn. (pro re nata)
g guaque)
gAN
Qgfh, g8h,. etc
q.id. (guarter
n die)
rep. (repeaeitatur)
s (sine)
s.id (semel in die)
s as (s opus sit)

stot. (statim)

tid (ter in die)

ut dicr. {ut gictumm)
L .

Hhowur

2T bedtime

between meals
minute

morning and night
Nnausea and vomiiting
reght

nothing by mouth
arter meah

iT thhere s neaed, as

as directec



Fsxamples of prescription directions to the pharmacist
@ M. [t ung
Mix and make an ointment.
() Ft sup. no xi
Make 12 suppositories.
© M. Jt cap. dtd no. xxiv
Mix and make capsules. Give 24 such doses.

Fxamples of prescription directions (o the patient:
(a) Caps. L gid pe et hs
Take one (1) capsule four (4) times 2 day after each meal and at bedtime.
0) gt i rieye every am
Instll two (2) drops in the night eye every morning.
(o) tab. i stat tab. 1 .6 h. X 7d
Take two (2) tablets immediately, then take one (1) tablet every 6 hours for 7 days.



Examples:

B Hydrochlorothiazide 50 mg
No. XC
Sig. 1 q AM for HBP

If the prescription was filled initially on April 15, on about what date should the patient return to
have the prescription refilled?

Ansvr: 90ttt 1 per cay, shou et 90 days,oraprovimately 3 mons, and
e patien sho eum o the phamacy o o shonly belore Jly 13 of he sumeyer



b PeniclnV Potssom Ord Sobton 125 gl
Disp.—ml
g 3mLq hATC X 104

How many il f medie shold b diensed!

Ansve: 5 L. Gmes 4 doses per oy equals 20 L. e 10 o equls 200 L



Number of days supply of medicaton

Number of days since lst R efl b

' Compliance rate =

Evample

What i theperent compliance e f o paten recivd a 30y suppy of medicin and refumed
in 43 days for a refl]

30 das

5 days —= X 100 = 066.6%, answer

' Compliance rate =















Pharmacenfical Measurement



FERb ) 1]

FIGURE 3.1 Examples of conical and cylindric graduates, a pipet, and 2 pipet-filling bulb for volumetric measurement.



FIGURE 3.3 Torbal torsion balance and Ohaus electronic balance. {Courtesy of Total Pharmacy Supply, inc.)



Aliquot Method of Weighing and Measuring

Welghing by the Allquot Nethod

The aliquot method of weighing is a method by which small quantities of a substance may be
obtained within the desired degree of accuracy by weighing a larger-than-needed portion of the
substance, diluting it with an inert material, and then weighing a portion (aliquot) of the mixture
calculated to contain the desired amount of the needed substance. A stepwise description of the

procedure is depicted in Figure 3.6 and is described as follows:



Aliquot Method of Weighing and Measuring

Preliminary Step. Calculate the smallest quantity of a substance that can be weighed on
the balance with the desired precision.
The equation used:

1009% X Sensitivity Requirement (mg)
Acceptable Error (%)

= Smallest Quantity (mg)

Example:

On a balance with an SR of 6 mg, and with an acceptable error of no greater than 5%, a quantity
of not less than 120 mg must be weighed.

100% X 6
0



Step 1. Select a multiple of the desired quantity that can be weighed with the required
precision.

v I the quantity of a required substance is less than the minimum weighable amount, select a
“‘multiple” of the required quantity that will yield an amount equal to or greater than the
minimum weighable amount. (A larger-than-necessary multiple may be used to exceed the
minimum accuracy desired)

v Example:

I the balance in the example in the preliminary step is used, and if 5 mg of a drug substance is
required on a prescription, then a quantity at least 25 times (the multple) the desired amount, or
125mg (5'mg X 25), must be weighed for the desired accuracy. (If a larger multiple is used
say 30, and 130 mg of the substance is weighed [5 mg X 30], then a weighing error of only
4% would result.



Step 2. Dilute the multiple quantity with an inert substance.

v The amount of inert diluent to use is determined by the fact that the aliquot portion of the
drug-diluent mixture weighed in Step 3 must be equal to or greater than the minimum
weighable quantity previously determined.

» By multiplying the amount of the aliquot portion to weigh in Step 3 by the multiple selected
in Step 1, the total quantity of the mixture to prepare is determined.

v Example:

According to the preliminary step, 120 milligrams or more must be weighed for the desired accuracy.
If we decide on 120 mg for the aliquot portion in Step 3, and multiply it by the multiple selected
in Step 1 (L., 23), we-arrive at 3000 mg for the total quantity of the drug-diluent mixture (o
prepare. Subtracting the 125 mg of drug weighed in Step 1, we must add 2875 mg of diluent to
prepare the 3000 mg of drug-diluent mixture,



Step 3. Weigh the aliquot prtion f the dilution tha contans the desred quantity,

o Since 25 imes the needed amount ofdrug substance was weighed (Sp 1), an liguot prt
eqal 10 1 ofthe 3000-mg drug-iuent mixture, or 120 mg, will conan e reqired

quantly of drug substanee

o Pof oy X 125 mg (drug substance weighed inSep ) = 5 mg
hy X 2075 mg (dhent eighed 0 Sip2) = [l mg
120 mg aliquot part



Measuring Volume by the Aliquot Method

Examples:

A formula calls for 0.5 milliliter of hydrochloric acid. Using a 10-milliliter graduate calibrated from
2 to 10 milliiters in 1-milliliter divisions, explain how you would obtain the desired quantity of hydro-
chloric acid by the aliquot method.

If 4 is chosen as the multiple, and if 2 milliliters is set as the volume of the aliquot, then:

1. Measure 4 X 0.5 mL, or 2 mL of the acid

2. Dilute with 6 mL of water
to make 8 mL of dilution

3. Measure % of dilution, or 2 mL of dilution, which will contain 0.5 mL of hydrochloric acid,
answer.



Percentage of Erpor

Because measurements in the community pharmacy are never absolutely accurate, it is important
for the pharmacist to recognize the limitations of the instruments used and the magnitude of
the errors that may be incurred. When a pharmacist measures a volume of liquid or weighs a
material, two quantities become important: (1) the apparent weight or volume measured, and
(2) the possible excess or deficiency in the actual quantity obtained.

Percentage of ervor may be defined as the maximum potential error multiplied by 100 and
divided by the quantity desired. The calculation may be formulated as follows:

Error X 100% e
Quantity desired o6 Ot erton



Example:

Using o graduated cylinder,  pharmacist measured 30 millfters of aliqid. On subsequent examing:
o, using  narrow-gauge burelte, it was determined (ha the pharmacist had actually measured 32

millilters. What was (he percentage of emor in the original measurement?
32 millters ~ 30 milliters = 2 milllers, the volume of error

2mL X 100%
30 mL

= 0.7%, answer,



Examples:

When the maximum potential error is + 4 milligrams in a total of 100 milligrams, what is the
percentage of error?

4mg X 100%
100 mg

= 4%, answer,

A prescription calls for 800 milligrams of a substance. After weighing (his amount on a balance,
the pharmacist decides to check by weighing it again on a more sensitve balance, which registers only
750 milligrams. Because the first weighing was 50 milligrams short of the desired amount, what was
the percentage of error?

30 mg X 100%
800 mg

= 6.25%, answer.



Measure of Weight

The primary unit of weight in the I is the gram, which is the weight of 1 cm” of water at 4°C,
its temperature of greatest density.

The table of metric weight:

| kilogram (kg) = 1000.000 grams
1 hectogram (hg) = 100.000 grams
1 dekagram (dag) = 10.000 grams

1 gram (g) = 1.000 gram

1 decigram (dg) = (.1000 gram

1 centigram (cg) = (.010 gram

1 milligram (mg) = 0.001 gram

1 microgram (g or meg) = 0.000,001 gram



Measure of Weight

The primary unit of weight in the SI is the gram, which is the weight of 1 cm” of water at 4°C.
its temperature of greatest density.

The table of metric weight:

| kilogram (kg) = 1000.000 grams
1 hectogram (hg) = 100.000 grams
| dekagram (dag) = 10.000 grams

| gram (g) = 1.000 gram

| decigram (dg) = (1000 gram

| centigram (cg) = 0.010 gram

| milligram (mg) = (001 gram

| microgram (ug or meg) = 0.000,001 gram



TABLE 2.3 SOME USEFUL EQUIVALENTS

Equivalents of Length

1inch = 2.54 cm
1 meter (m) = 39.371in
Equivalents of Volume

1 fluidounce (fl. 0z = 29.57 mL
1 pint (16 fl. 0z.) = 473 mL
1 quart (32 fl. oz) = 946 mlL
1 gallon, US (128 fl. 0z.) = 3785 mL
1 gallon, UK = 4545 mL
Equivalents of Weight

1 pound (Ib, Avoirdupois) = 454 g
1 kilogram (kg) = 22 b




4. {a) If a 10-mL vial of insulin contains 100
units of insulin per milliliter, and a pa-
tient is to administer 20 units daily, how
many days will the product last the pa-
tient? (b) If the patient returned to the
pharmacy in exactly 7 weeks for another
vial of insulin, was the patient compliant
as indicated by the percent compliance
rate?

5. A prescription is to be taken as follows:
1 tablet q.i.d. the first day: 1 tablet tid.
the second day:; 1 tablet b.id. X 5 d: and
1 tablet q.d. thereafter. How many tablets
should be dispensed to equal a 30-day

supply?



Percentage
and Ratio

Chapter 6




Percent weight-in-volume (w/v) expresses the
number of grams of a constituent in 100 mL
of solution or liquid preparation and is used
regardless of whether water or another liquid is
the solvent or vehicle. Expressed as: % wiv.
Percent volume-in-volume (v/v) expresses the
number of milliliters of a constituent in 100 mL of
solution or liquid preparation. Expressed as: % v/v. |
Percent weight-in-weight (w/w) expresses the
number of grams of a constituent in 100 g of
I solution or preparation. Expressed as: % w/w.

g
»




TABLE 6.1 EXAMPLES OF PHARMACEUTICAL DOSAGE FORMS IN
WHICH THE ACTIVE INGREDIENT IS OFTEN CALCULATED AND
EXPRESSED ON A PERCENTAGE BASIS PERCENTAGE BASIS
EXAMPLES OF APPLICABLE DOSAGE FORMS

Weight-in-volume Solutions (e.g., ophthalmic, nasal, otic,topical,

large-volume parenterals),and lotions.

Volume-in-volume Aromatic waters, topical solutions, and
Emulsions.

Weight-in-weight Ointments, creams, and gels




For the purposes of computation, percents are usually changed
to equivalent decimal fractions.

This change is made by dropping the percent sign (%) and
dividing the expressed numerator

by 100.

Thus, 12.5% 12.5/100, or 0.125; and

0.05% , 0.05/100, or 0.0005.

We must not forget that in the reverse process (changing a
decimal to a percent), the decimal is multiplied by 100

and the percent sign (%) is affixed.

Percentage is an essential part of pharmaceutical calculations.
The pharmacist encounters it frequently and uses it as a
convenient means of expressing the concentration of an active
or inactive material in a pharmaceutical preparation.




Multiply the required number of millilitres by the percentage strength,

expressed as a decimal,
to obtain the number of grams of solute or constituent in the solution or

liquid preparation. The volume, in millilitres, represents the weight in grams
of the solution or liquid preparation as if it

were pure water.
Volume (mL, representing grams) % (expressed as a decimal) grams

(g) of solute
or constituent

Exampies of Welght-in-Volume Calculations
How many grams of dextrose are required to prepare 4000 mL of a 5% solution?

4000 mL represents 4000 g of solution
5% = 0.05
4000 g X 0.05 = 200 g, answer.

Or, solving by dimensional analysis:

5
B % 4000 mL = 200 g, answer.

100 mL




How many grams of potassium permanganate should be used in compounding the following prescrip-

tion?
B Potassium Permanganate 0.02%
Purified Water ad 250 mL
Sig. as directed.
230 mL represents 230 g of solution
0.02% = 0.0002

250 g X 0.0002 = 0.05 g, answer.




How many grams of aminobengoc acid should b vsed in preparing 8 fhudounces of a 5% soluon
in 70% alcohal?

800z =8 X 2057 mL = 236.36 mL
136.36 mL represents 236.36 g of solution
3% = 003

236.36 g X 0.03 = 11.83 g answer.




To calculate the percentage weight-in-volume of a solution or liquid preparation, given the
weight of the solute or constituent and the volume of the solution or liquid preparation, it should

be remembered that the volume, in milliliters, of the solution represents the weight, in grams,
of the solution or liquid preparation as if it were pure water.

What is the percentage strength (wh) of a solution of urea, if 80 mL contains 12 g7
80 mL of water weighs 80 g
80(g) 100 (%)

2@ x(%)

x = 15%, answer,




Calculating the volume of a solution or liquid preparation, given its percentage strength
weight-in-volume and the weight of the solute or constituent, involves the following

How many millfters o a 3% slution can be made from 27 g of ephedrine slfate?
3w 1

0% x(g
x = 900 g, weigh of the solution if it were water
Volume (in mL) = 900 mL, answer




Percentage Volume-in-Volume

Liquids are usually measured by volume, and the percentage strength indicates the number of
parts by volume of an ingredient contained in the total volume of the solution or liquid prepara-
tion considered as 100 parts by volume. If there is any possibility of misinterpretation, this kind
of percentage should be specified: e.g., 10% v/v.

Examples of Volume-in-Volume Caiculations

How many milliliters of liquefied phenol should be used in compounding the following prescription?

B liquefied Phenol 2.5%
Calamine Lotion ad 240 mL
Sig. For external use.

Volume (mL) X % (expressed as a decimal) = milliliters of active ingredient
240 mL X 0.025 = 6 mL, answer.
Or, solving by dimensional analysis:

25 mL

X 240 mL = 6 mL, answer.

100 mL




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

x = 1.6%, answer.




What s the percentage strength v/v of a solution of 80 g of a liquid with a specific gravity of 0.800
in enough water to make 4000 mL?

800 g of water meastres 800 mL
800 mL + 0.800 = 1000 mL of active ingredient

4000 ( 100 (%)

L)
m) ~ x(®)
X = 25%, answer,




The volume of a solution or liquid preparation, given the volume of the active ingredient
and its percentage strength (v/v), may require firstdetermining the volume of the active ingredient

from s weight and specific

vy

Peppermint spint contains 10% vAv of peppermint oil. What volume of the spirit will contain

75 mL of peppermint oil?

0% 75 (ml)

100(%) ~ x(ml)




If a veterinary liniment contains 30% v/ of dimethyl sulfoxide, how many millliters of the liniment
can be prepared from 1 b of dimethyl sulfoxide (sp gr 1.10)?

1 = 454¢
454 g of water measures 454 mL
454 mL + 1.10 = 412.7 mL of dimethyl sulfoxide

30(%) 4127 (ml)

100(%)  x(ml)
x = 1375.7 or 1376 mL, answer.




Percentage Weight-in-Weight

Percentage weight-in-weight (true percentage or percentage by weight) indicates the number of
parts by weight of active ingredient contained in the total weight of the solution or mixture

considered as 100 parts by weight.

Exampies of Weight-in-Welght Calculations
How many grams of phenol should be used to prepare 240 g of a 5% (whw) solution in water?

Weight of solution (g) X % (expressed as a decimal) = g of solute

240 g X 0.05 = 12 g, answer.




How many grams o a drug substance are required to mahe 120 mL of a 20% (o) solution having
o specific gravity of 1157

120 mL of water weighs 120 g
120g X 115 = 138 g, weight of 120 mL of solution

138.g X 020 = 27,6 g plus enough water to make 120 mL, answer.




Sometimes in a weight-in-weight calculation, the weight of one component is known but not

the total weight of the intended preparation. This type of calculation is performed as demon-
strated by the following example.

How many grams of a drug substance should be added to 240 mL of water to make a 4% (whw)
solution?

100% — 4% = 96% (by weight) of water
240 mL of water weighs 240 g

% (%) 240 (g)

4(%  x(g

x = 10 g, answer.




t s usually impossble to prepare a specified volume ofa soluton or iquid preparaton of
givem welghtn-veight percentage trength because the volume displaced by th active ingrecient
canotbe known n advance. Ifan excess is acceptable we may make a volume somewhat more
than that specili by taking the gven volume to el to the solvnt or vehicle and from this
quantity calulaing the weight of the solvent orvehice (the specifc ravity of the sovent o
vehice must be known). Using this weight, we may follow the method just descibed tocalculate
the cortesponding weight of the aciv ingrdient needed




CALCULATIONS CAPSULE

Specific Gravity

The specific gravity (sp gr) of a substance or a pharmaceutical preparation may be determined
by the following equation:

: o Weight of substance (g
Specific gravity = Weight of equal volume of water (g)

The following equation may be used to convert the volume of a substance or pharmaceutical
preparation to its weight:*

Weight of substance = Volume of substance X Specific gravity
Or simply,
g=mL x spgr

The following equation may be used to convert the weight of a substance or pharmaceutical
preparation to its volume:*

Volume of substance = Wesfght 9 ﬁf i;gigwe
Or simply,
==
mL=Spar

* The full explanation on why these equations work may be found in the section “Use of Specific Gravity
in Calculations of Weight and Volume,” on page 73.




How should you prepare 100 mL of a 2% (whv) solution of a drug substance in a solvent having
a spectfic gravity of 1.257

100 ml of water weighs 100 g
100 g X 1.25 = 125 g, weight of 100 mL. of solvent
100% = 2% = 98% (by weight) of solvent

B _ 15

2% x(g
x=133g

Therefore, dissolve 2.5 g of drug substance in 125 g (or 100 mL) of solvent, answer




If the weight of the finished solution or liquid preparation is not given when calculating its
percentage strength, other data must be supplied from which it may be calculated: the weights
of both ingredients, for instance, or the volume and specific gravity of the solution or liquid

preparation.
If 1500 g of a solution contains 75 g of a drug substance, what is the percentage strength

(whw) of the solution?

1500 (g) _ 100 (%

73 (g) (%)

x = 5%, answer.
Or, solving by dimensional analysis:
Tig

X 100% = 5%, answer.

1500 g




If 5 g of boric acid is added to 100 mL of water, what is the percentage strength (wiw) of the
solution?

100 mL of water weighs 100 g
100 g + 5g = 105 g, weight of solution
105 () _ 100 (%)
5@  x(%)

X = 4.76%, answer.

If 1000 mL of syrup with a specific gravity of 1.313 contains 850 g of sucrose, what is its percentage
strength (w/hw)?

1000 mL of water weighs 1000 g
1000 g X 1.313 = 1313 g, weight of 1000 mL of syrup

1313 () _ 100 (%)

8509 X (%)

X = 64.7%, answer.




Welght-n-Welght Calculations In Compounding B

Weight-in-weight calculations are used in the following types of manufacturing and compound
ing problems.

What weight of a 5% (w/w) solution can be prepared from 2 g of active ingredient?
5%  2(g

100 (%) x(g
x = 40 g, answer.

How many milligrams of hydrocortisone should be used in compounding the following

prescription?
R Hydrocortisone Yo%
Hydrophilic Ointment ad 10g
Sig. Apply.
% = 0.125%

10 g X 0.00125 = 0.0125 g or 12.5 mg, answer.




How many grams of benzocaine should be used in compounding the following prescription?

B Benzocaine 2%
Polyethylene Glycol Base ad 2
Make 24 such suppositories

Sig. Insert one as directed.

29 X 24 =48 g, total weight of mixture
488 X 0.02 = 0.96 g answer,




ﬁlﬁﬂm&z"Aphamadstmivesﬂrefollmngpmmpﬁonbutdoesnot p—
have hydrocortisone powder on hand. However, the pharmacist does have an injection

containing 100 mg of hydrocortisone per milliliter of injection. A search of the litera-

ture indicates that the injection has a specific gravity of 1.5.

B Hydrocortisone  1.5%
Cold Creamqgs  30g

(a) How many grams of hydrocortisone are needed to fill the prescription?

(b) How many milliliters of the hydrocortisone injection would provide the
correct amount of hydrocortisone?

(c) How many grams of cold cream are required? i

(@) 30 g X 0.015 (1.5% w/w) = 045 g
hydrocortisone needed, answer.

’ Olg 045g -
(b) i Sl X ™ 4.5 mL hy-

drocortisone injection, answer.

(c) 4.5 mL X 1.5 (specific gravity) = 6.75 g
(weight of hydrocortisone injection); 30
g — 6.75g = 23.25 g cold cream needed.

answer.




Ratio Strength

The concentrations of weak solutions are frequently expressed in terms of ratio strength. Because
all percentages are a ratio of parts per hundred, ratio strength is merely another way of expressing
the percentage strength of solutions or liquid preparations (and, less frequently, of mixtures of
solids). For example, 5% means 5 parts per 100 or 5:100. Although 5 parts per 100 designates
a ratio strength, it is customary to translate this designation into a ratio, the first figure of which
is I; thus, 5:100 = 1:20.

When a ratio strength, for example, 1:1000, is used to designate a concentration, it is to be
interpreted as follows:




v Forsalids in iquids = 1 g of solute or constituent in 1000 mL of solution or liquid preparation.
o For liguids in liquids = 1 mL of constituent in 1000 mL of solution or liquid preparation.

o For solids insolids = 1 g of constituent in 1000 g of mixture,

The ratio and percentage strengths of any solution or mixture of solids are proportional, and
either is easly converted to the other by the use of proportion




Example Calculations Using Ratio Strength
Express 0.02% as a ratio strength.

002 (%) 1 (pan)
100 (%)  x (parts)
= 5000
Ratio strength = 1:5000, answer.

Express 1:4000 as a percentage strength.
4000 (parts) 100 (%)

1(part) ~— x(%)
x = 0.025%, answer.




A certain injectable contains 2 mg of a drug per milliliter of solution. What is the ratio strength '
(wfy) of the solution?
2 mg = 0.002 g
0002 (g) _
1 (mL)
x = 500 mL

Ratio strength = 1:500, answer.

What is the ratio strength (w/v) of a solution made by dissolving five tablets, each containing 2.25
g of sodium chloride, in enough water to make 1800 mL?

225 g X 5 = 1125 g of sodium chloride

11.25 (g) 1800 (m
1 (g) X (ml.)
x = 160 mL

Ratio strength = 1:160, answer.




How many grams of potassium permanganate should be used in preparing 500 mL of a 1:2500 '
solution?

1:2500
500 (g) X 0.0004

0.04%
0.2 g, answer.

Or,
1:2500 means 1 g in 2500 mL of solution
2500 (m1) 1 (g

500 (mL)  x (g
x = 0.2 g, answer.

How many milligrams of gentian violet should be used in preparing the following solution?

i Gentian Violet Solution 500 mL
1:10,000
Sig. Instill as directed.

1:10,000 = 0.01%
500 (g) X 0.0001 = 0.050 g or 50 mg, answer.

Or,
1:10,000 means 1 g of 10,000 mL of solution

10,000 (mL) 1 (g

500 (mL)  x (g
x = 0.050 g or 50 mg, answer.




How many milligrams of hexachlorophene should be used in compounding the following prescription?

B Hexachlorophene 1:400
Hydrophilic Ointment  ad 10g
Sig. Apply.

1:400 = 0.25%

10(g) X 0.0025 = 0.025 g or 25 mg, answer.

Or,

1:400 means 1 g in 400 g of ointment

W 1)
0E x@

x = 0.025 g or 25 mg, answer.




Example Calculations of the Size of a Dose

Ho manytaspoonls would e prescred i ach dos of an i 180 mL cntined 18 dogs!

180 ml.
Sze of dose = _18m_ = 10mL = 2 teaspoonfuls, ansver

How many drops woul e presribed in ach doe f o i mecicine i 15 mL contined 60
doses? The dipesing cropper albates 32 s/l

13 mL = 13 X 32 drops = 480 drops
480 {drops
il

Size of dose = = 8 drops, answer



EXaniple Gaiculations of the Total Quantity of Product

ol o ool i o i
or8days?

s = |
dde = sl

oy = 1§ = S




Addional Examples of Calcliations of Dose

) 050 st e iy 125 0, oy s s
0

00303 = 0mg = 300 g

Ml
1) WA



How many milliliters of a mixture would provide a patient with a teaspoonful dose to be taken
three times a day for 16 days?

Number of tp doses =16 X3 = 19
Tl quody =4 X 3ml = 240 ml, answer

How many gams o a g il e e o prpare 72 dosge fomes e i o contin 0 g

Number of doses = 72
Seeoldse  =30mg

Towl quanty = 72X 30mg = 2160 mg = 116 g anoer



A coughmixtur conn 48 mg of chomorphon: hydclorde n .o, How many millpams
0 ydromorphoe ydhchlorde e ach easponfl dose!

e =6y
il =1

Blp+l = 2dms
#mg+ 4 = Lmg mowr

Or

Wm=mw
1sp)  x(my

X= 1 mg, e,
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How many milligrams each of hydrocodone bitartrate and guaifenesin will be contained in each
dose of the following prescription?

B Hydrocodone Btartrte (.12

Glaifenesin 14¢
Cherry Synip ad 120 ml
Sig Teaspoontul or cough.

| teaspoonful = 3 L.

120 + 5 = 24 doses

012g + 24 = 0003 g = 5 mg hydrocodone biartrat, and
14+ 24 =01 = 100 mg guailenesin, angwers.



How many grams of a drug substance are required to make 120 mL of a solution each teaspoonful
of which contains 3 mg of the drug substance?

1 teaspoonful = 5 mL
5(ml) 3 (mg
120 (ml)  x(mg)
X = 72 mgor 0.072 g, answer.

 preparation ontins 5 o a g in 300, how many grams e contined i cach ablespoon:
Jul dose?

| tablespoonful = 15 mL
0 (mt) 3
L)

X =015 g mswer,
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Example Calculations of Dose Based on Age

An over-the-counter cough remedy contains 120 mg of dextromethorphan in a 60-mL bottle of product.
The label states the dose as 1% teaspoonfuls for a child 6 years of age. How many milligrams of
dextromethorphan are contained in the child’s dose?

Ly esponfls = 75mL
GOmL 3l
8 mg
g

Getromethorphan, sy



TABLE 8.1 CALCULATION OF PEDIATRIC
DOSAGES OF DIGOXIN BASED ON AGE

AND WEIGHT

AGE DIGOXIN DOSE (u«a/kg)
Premature 15 to 25

Full term 20 to 30

1 to 24 months 30 to 50

2 to 5 years 25to 35

5 to 10 years 15 to 30

Over 10 years 8to 12

From the data in Table .1, calculae the dosage range for digosin for a 20-month-old infan
wighing 6.8 g

Wpg kg pg kg
w08k xpg 6Bk

x=1tpg  x=Mp
Dose range, 204 to 340 pig, answer.




CALCULATIONS CAPSULE

Dose Based on Body Weight

A useful equation for the calculation of dose based on body weight is:

Patient's dose (mg) = Patient’s weight (kg) X W

This equation is based on a drug dose in mg/kg and the patient’s weight in kilograms. When
different units are given or desired, other units may be substituted in the equation as long as
the terms used are consistently applied.



The usual initial dose of chlorambucil is 150 meglhg of body weight. How many milligrams should
be administered (o a person weighing 154 [b.?

Solving by the equation:
130 meg = 0.15 mg

Patient’s dose (mg) = 154 b. X -2—2-%15 = 10.5 mg chlorambucil, answer.

Or, solving by ratio and proportion:

150meg =015mg lkg=22D
22 015mg
15b  xm

;X = 10.5 mg chlorambucil, answer



The wsual dos of sulfisoxazol for infuns over 2 months of age and children 5 60 1o 75 mgfg of
body weigh, What would be the usual range for a cild weighing 44 1h

L kg =11
kg - 4
60 mgks X 20kg = 1200 mg
Timgks X 0k = 1500 mg

Thus, the dosage range would be 1200 to 1500 mg, answer



BODY WEIGHT

TOTAL mg/DAY

KILOGRAMS POUNDS 0.5 mg/kg 1mg/kg 2 mg/kg
40 88 20 40 80
50 110 25 50 100
60 132 30 60 120
70 154 35 70 140
80 176 40 80 160
90 198 45 90 180

100 220 50 100 200

Dosing Tables

For some drugs dosed according to body weight or body surface area, dosing tables appear in
product literature to assist the physician and pharmacist. An example is presented in Table 8.2.

Using Table 8.2 and a daily dose of 0.5 mg/kg, how many 20-mg capsules of the drug product
should be dispensed to a patient weighing 176 1b. if the dosage regimen calls for 15 weeks of therapy?

2 capsules/day X 7 days/week X 15 weeks = 210 capsules, answer.



Example Calculations of Dose Based on Body Surface Area

A useful equation for the calculation of dose based on BSA is:

Patient’s BSA (m?)
1.73 m’

If the adult dosc of a drug is 100 mg, calculate the approximate dose for a child with a BSA of
0.83 m?, using (@) the equation and (b) Table 8.3.

(a) Child's dose = ?’?%; X 100 mg = 47.97 or 48 mg, answer.

(b) According to Table 8.3, a BSA of 0.83 m* represents 48% of the average adult
BSA of 1.73 m?; thus, the child dose would be 48% of the sual adult dose:

100 mg X 0.48 = 48-mg dose for child, answer.

Patient’s dose = X Drug dose (mg)



TABLE 8.3 APPROXIMATE RELATION OF SURFACE
AREA AND WEIGHTS OF INDIVIDUALS OF AVERAGE
BODY DIMENSION

SURFACE AREA PERCENTAGE
IN SQUARE OF ADULT
KILOGRAMS POUNDS METERS DOSE*
2 4.4 0.15 9
3 6.6 0.20 115
- 8.8 0.25 14
5 11.0 0.29 16.5
6 13.2 0.33 19
7 15.4 0.37 21
8 17.6 0.40 23
9 19.8 043 25
10 22.0 0.46 27
15 33.0 0.63 36
20 440 0.83 48
25 55.0 0.95 55
30 66.0 1.08 62
35 77.0 1.20 69
40 88.0 1.30 75
45 99.0 1.40 81
50 110.0 1.51 87
55 121.0 1.58 a1

* Based on average adult surface area of 1.73 square meters.
Adapted from Martin EW et al., Technigues of Medication, J. B. Lippincott,
1969:31, who adapted it from Modell’s Drugs of Choice (Mosby).



Using Table 8.4, find the dose of the hypothetical drug at a dose level of 300 mg/m*for a child
determined to have a BSA of 1.25 m*. Calculate to verify.

From Table 8.4, the dose = 375 mg, answer.
From calculations: 300 mg/m? X 1.25 m? = 375 mg dose, answer.

TABLE 8.4 PEDIATRIC DOSING GUIDELINE FOR A HYPOTHETICAL DRUG
BASED ON BSA

DOSE LEVEL
PATIENT'S 250 mg/n?® 300 mg/n? 350 mg/m? 400 mg/m’
BSA (m?) DOSE DOSE DOSE DOSE
0.25 62.5mg 75 mg 87.5 mg 100 mg
0.50 125 mg 150 mg 175 mg 200 mg
1.00 250 mg 300 mg 350 mg 400 mg
1.25 3125 mg 375 myg 437.5mg 500 mg

1.50 375 mg 450 mg 525 mg 600 mg




Nomograms

Most BSA calculations use a standard nomogram, which includes both weight and height. Nomo-
grams for children and adults are shown in Figures 8.1 and 8.2. The BSA of an individual is
determined by drawing a straight line connecting the person's height and weight. The point at
which the line intersects the center column indicates the person's BSA in square meters. In the
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CALCULATIONS CAPSULE

Dose Based on Body Surface Area
A useful equation for the calculation of dose based on body surface area i:

Patient's BSA (m?)

Patient's dose = Vi

X Drug dose (mg)

If there is need to determine a patient's BSA, a nmogram, or the following equation may
be used:

Patient’s BSA (m?) = \/ Petents Peight (fmg g Og’at'ents weight (kg




If the acult dose of a drug is 75 mg, what would be the dose for a child weighing 40 Ib. and measuring
32 in. in height using the BSA nomogram?

From the nomogram, the BSA = 0.60 m’

0.60 m’
WIEZ X 73 mg = 26 mg, answer.

f the dose of adrug s 5 g/, what would be the dose for o patent witha BSA of 19 m?

jmg X 19 = 9.5 mg, answer.



Ht (cm) X W (kgj
)
BA, m -\/ 0

alcwlate the BSA for a patent meastvtng 165 cm in hight and weighing 5 by

165 (cm) X 63 (kg
b
BOA, m -\/ 0
B4 = 1730 answer,




By using Table 8.3, calculate the IV drug dose for @ 3-pound 3-ounce neonate.

Jpounds = 3 X 434g = 1362
Jounces =3 X 2833 g =8¢
Weight of neonate = 1362g + 83 g = 147
447 g/1000 = 1 47 kg
30 mglkg X 1447 kg = 434 mg every 12 hours, answer.




TABLE 8.5 PARENTERAL DOSAGE SCHEDULE FOR A
HYPOTHETICAL DRUG BASED ON PATIENT AGE AND CONDITION

BEING TREATED
DOSE ROUTE FREQUENCY
Adults
Urinary tract infection 250 mg IVoriM  q12h
Bone and joint infections 29 v qi2h
Pneumonia 500 mg-1g IVoriM  g8h
Mild skin infections 500 mg-1g IVoriM g8h
Life-threatening infections 29 v q8h
Lung infections (normal kidney function) 30-50 mgrkg IV q8h
(NMT 6 g/day)
Neonates (up to 1 month) 30 mg/kg v q12h
Infants and Children (1 month to 12 years)  30-50 mg/kg IV q8h

(NMT 6g/day)




Example Calculations of Chemotherapy Dosage Regimens

Regimen; VC"

Cycle: 28 d; repeat for 2-8 cycles
Vinorelbine, 25 mgfnt’, IV, D 1,8,15,22
Cisplatin, 100 mgint, IV, D 1.

For each of vinorelbine and cisplati, calculate the total intravenous dose per cycle for a patient
measuring 5 . 11 in. in height and weighing 175 [b.

From the nomogram for determining BSA (a) find the patient’s BSA and (b) calculate the
quantity of each drug in the regimen.

(a) BSA = 2,00 m’, answer.
(b) Vinorelbine: 25 mg X 2.00 (BSA) X 4 (days of treatment) = 200 mg,
Cisplatin: 100 mg X 2,00 (BSA) X 1 = 200 mg, ansiers




Regimen: CMF"

Cycle: 28 d

Cyclophosphamide, 100 mg/n’/d po, D 1-14,
Methotrexate, 40 mg?, IV, D 28
Fluorouracil, 600 mgfm’, 1V, D 18,

Calculate the total cycle dose for cyclophosphamide, methotrexate, and fluorouracil for a patient having
a BSA of L3 m’

Cyclophosphamide: 100 mg X 1.5 (BSA) X 14 (days) = 2100 mg = 2.1 g,
Methotresate: mg X 15X 2 =120 mg,
Fluoroutacil: 600 mg X 1.5 X 2 = 1800 mg = 18 g, answers
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|Isotonic solution



* When a solvent passes through a
semipermeable membrane from a dilute
solution into a more concentrated one, the
concentrations become equalized and the
phenomenon is known as osmosis.

* The pressure responsible for this phenomenon
is termed osmotic pressure and varies with
the nature of the solute.



* |f the solute is a nonelectrolyte, its solution contains
only molecules and the osmotic pressure varies with
the concentration of the solute.

* |f the solute is an electrolyte, its solution contains ions
and the osmotic pressure varies with both the
concentration of the solute and its degree of
dissociation.

* Thus, solutes that dissociate present a greater number
of particles in solution and exert a greater osmotic
pressure than undissociated molecules.



* Like osmotic pressure, the other colligative
properties of solutions, vapor pressure, boiling
point, and freezing point, depend on the
number of particles in solution.

* Therefore, these properties are interrelated
and a change in any one of them will result in
a corresponding change in the others.



Two solutions that have the same osmotic pressure are termed
isosmotic.

Many solutions intended to be mixed with body fluids are
designed to have the same osmotic pressure for greater patient
comfort, efficacy, and safety. A solution having the same osmotic
pressure as a specific body fluid is termed isotonic (meaning of
equal tone) with that specific body fluid.

Solutions of lower osmotic pressure than that of a body fluid are
termed hypotonic, whereas those having a higher osmotic pressure
are termed hypertonic.

Pharmaceutical dosage forms intended to be added directly to the
blood or mixed with biological fluids of the eye, nose, and bowel
are of principal concern to the pharmacist in their preparation and
clinical application.



“*Most ophthalmic preparations are formulated
to be isotonic

**Injections that are not isotonic should be
administered slowly and in small quantities
tominimize tissue irritation, pain, and cell fluid
imbalance



» Large volumes of hypertonic infusions

containing dextrose, for example, can result in
hyperglycemia, osmotic diuresis, and excessive

loss of electrolytes.

» Excess infusions of hypotonic fluids can result in the
osmotic hemolysis of red blood cells and surpass the
upper limits of the body’s capacity to safely absorb
excessive fluids.



Physical/Chemical Considerations in the Preparation of Isotonic
Solutions

The calculations involved in preparing isotonic
solutions may be made In terms of data
relatingThe calculations involved in preparing
isotonic solutions may be made in terms of data
relating to the colligative properties of solutions.

Theoretically, any one of these properties may be
used as a basis for determining tonicity. Practically
,a comparison of freezing points is used for this
ourpose.

t is generally accepted that -0.52°C is the freezing
point of both blood serum and lacrimal fluid.




Boric cid o exampe, s whaly weigtof 618, thus (i heony), 61 8¢ 1000
o wateshould produce  fezing pint of = 1 8°C. Therlor:

I shor, 17,3 g of borc acid in 1000 g of water, hving a weightin-volume sength o
approvimately .73, shou make a soluioniconic with il id



1.86 (°C) X 1.8 585 (g)
052(°C) = x(g
=909¢

Hence, 9,09 g of sodium chloride in 1000 g of water should make a solution sotonic with blood
ot acrimal fhid. In practice,  0.90% wi sodium chloride solution is considered isotonic with
body fuids

Simple sotonic solutions may then be calculated by using this formula

0.32 X molecular weight

THR X Gt ()~ B o pe 1000 g vt




0.52x molecular weight/1.86 = g of solute per
1000 ml of water forms isotonic solution of non
electrolyte e.g.Dextrose.

0.52x molecular weight/1.86x dissociation
factor(i) = g of solute per 1000 ml| of water forms
isotonic solution of an electrolyte e.g.Nacl.



Nonelectrolytes and substances of slight
dissociation1.0

Su
Su
Su
Su

ostances t
ostances t
ostances t

pstances t

nat ¢
nat C
nat C

nat C

Issociate into 2 ions: 1.8
Issociate into 3 ions: 2.6
Issociate into 4 ions: 3.4
Issociate into 5 ions: 4.2



EXample Gaiculatons of the / Factor

Zinc sulfate is a 2-ion lectrolyt, dissociating 40% in a certain concentration. Caleulate itsdisociaton

(0 factr,
On the basis of 40% dissociation, 100 partcles of zinc sulfae will yield:
40 zinc fons
40 sulfate fons

60 undissociated particls
or 140 particles

Because 140 particles represent 1.4 times as many partcles as were present belore dissociation,
the dissociation (i) factor is 1.4, answer,



Zinc chloride is a 3-ion clectrolyte, dissociating 80% ina certain concentration. Calculate its dissocia-
tion (i) factor.
On the basis of 80% dissociation, 100 particles of zinc chloride will yield:

80 zinc jons
80 chloride ions
80 chloride ions
20 undissociated particles
or 260 particles

Because 260 particles represents 2.6 times as many particles as were present before dissocia-
tion, the dissociation (i) factor is 2.6, answer,



CHAFTER 11 » SOTONN. AND BUFFER SOLUTIONS 7

TABLE 11.171 SODUM CHILORIDE EQUIVALENTS {(E VALUES)

r==—rv]
G OsaDE
MOCCOULAR SOUN ALENT

LW T AMNCE WG T e ’ B WALLC 3
Arraroine prosphats 363 2 1= 0e
13= 3 1.0 o7
m soTrate H,0 £9s 3 2L o2
Sanocnats 345 2 1.5 o1
Bsnzalvconiam chiocicoa 2 .5 os
Banry! alcohon 108 1 12 o3
Boric acia €1.B 1 15 os=2
Criorampharions 323 1 1.5 oo
Treorotnnano: i reg 1 L ¥ 03a
rg:duorm sS1s 2z 1= o
m 330 2 1= 013s
Cromolyn sodiusT L3> 3 P 1= o
e mycroctvorica =2 2 1= o112
Dromice Tsr 3 25 012
Dastrose (aetryorous) 135 1 19 013
Dastrose 54,0 192 1 1.8 (8 [
Depivatr i rproch ioricos 33E 2 12 a1s
Eonearing shveas = 3 - oz
- ne ssitas 23 3 25 o223
Eptinaphrine Sitartrate =33 7 s o3
oorate 209 3 1.0 o016
hyoroosiorioo 2s z 1= o113
Flucrasoain sodurm Er 3 ZE o3t
Gycars az 3 1.0 o=
- E 2 1.5 o117
Wﬂ- syycrobromida a3z 2 1.5 02s
e Iz 1 12 o9
Lidocsing trporoch iorida 225 2 1= o022
Manretos 1az 1 e o2
Morphing sulffate SH. O 758 3 Z2E o
Naptoarodana tycrochicoiods 247 2 1= oz7
Owgrmataroiing hycroctvorida 297 r3 1= 029
Orytetrocyciioe hycroctoonios &7 r3 1= 0.12
Poaracane 333 2 1= 020
Phanobaroitnd sod oy 254 2 e 034
Foeoyilophiring tyorochicodo 204 r 1LE 032
Poy=cstigmioe sSiyiats ars 2 1.5 oIS
Foyscstigming urate = 3 2K o113
Poocarping mm 24% Z 1= o224
Plocarpihe Z 18 o223
mmmﬂn 138 2 1.5 03
Potassum o TLes 2 1a oys
Potaosum odoe 1€ 2 18 o338
Potassum nitrate 1013 2 1.3 oss
FotasSum pecicitem G 372 2 1.5 o113
Eyaroctionoa T3 2 1.5 o=
Propgaracoine hgdrochiorica 31 2 15 o 1a
hyrobeomice 24,0 aQa= 2 1= o112
Sirar nirata = 2 1.= 0o=3
Soduom bicarbonate 32 2z 1= 0es
Soduom borats 1080 =31 s 232 o2




Example Calculations of the Sodium Chioride Equivalent

The sodium chloride equivalent of a substance may be calculated as follows:

Molecular weight i factor

of sodium chloride ~ of the substance  Sodium chloride
Rt Molecula weight  equivalent

of sodium chloride  of the substance

Papaverine hydrochloride (m.w. 376) s a 2-ion electrolyte, dissociating 80% in a given concentra-
tion. Calculate its sodium chloride equivalent.
Because papaverine hydrochloride is a 2-ion electrolyte, dissociating 80%, its i factor is 1.8.

83 18

T3 X T 0.136, or 0.16, answer.



Table 11.1 gives the sodium chloride equivalents (E values) of each of the substances listed.
These values were calculated according to the rule stated previously. If the number of grams
of a substance included in a prescription is multiplied by its sodium chloride equivalent, the
amount of sodium chloride represented by that substance is determined.

The procedure for the calculation of isotonic solutions with sodium chloride equivalents may be
outlined as follows:

Step 1. Calculate the amount (in grams) of sodium chloride represented by the ingredients in

the prescription. Multiply the amount (in grams) of each substance by its sodium chloride
equivalent.

Step 2. Calculate the amount (in grams) of sodium chloride, alone, that would be contained in

an isotonic solution of the volume specified in the prescription, namely, the amount of sodium
chloride in a 0.9% solution of the specified volume. (Such a solution would contain 0.009 g/mL.)
Step 3. Subtract the amount of sodium chloride represented by the ingredients in the prescription
(Step 1) from the amount of sodium chloride, alone, that would be represented in the specific
volume of an isotonic solution (Step 2). The answer represents the amount (in grams) of sodium
chloride to be added to make the solution isotonic.

Step 4. If an agent other than sodium chloride, such as boric acid, dextrose, or potassium nitrate,
IS to be used to make a solution isotonic, divide the amount of sodium chloride (Step 3) by

the sodium chloride equivalent of the other substance.



Example Calculations of Toniclc Agent Required

How many grams of sodium chloride should be used in compounding the following prescription?

B Pilocarpine Nitrate 03g
Sodium Chloride qs.
Purified Water ad 30 mL

Make isoton. sol.
Sig. For the eye.

Step 1.0.23 X 03 g = 0,069 g of sodium chloride represented by the pilocarpine nitrate
Step 2. 30 X 0.009 = 0.270 g of sodium chloride in 30 mL of an isotonic sodium chloride
solution
Step 3. 0.270 g (from Step 2)
- 0.069 g (from Step 1)

0.201 g of sodium chloride to be used, answer.



How many grams of boric acid should be used in compounding the following prescription?

fl  Phenacaine Hydrochloride 1%
Chlorobutanol %%
Boric Acid q.s.
Purified Water ad 60

Make isoton. sol.
Sig. One drop in each eye.

The prescription calls for 0.6 g of phenacaine hydrochloride and 0.3 g of chlorobutanol.

Step 1. 0.202X0.6 g=0.120 g of sodium chloride represented by phenacaine hydrochloride 0.24XX0.3 g=0.072 g of
sodium chloride represented by chlorobutanol
Total: 0.192 g of sodium chloride represented by both ingredients
Step 2. 60 X 0.009 = 0.540 g of sodium chloride in 60 mL of an isotonic sodium chloride solution
Step 3. 0.540 g (from Step 2)
— 0.192 g (from Step 1)
0.348 g of sodium chloride required to make the solution isotonic

But because the prescription calls for boric acid:
Step 4. 0.348 g = 0.52 (sodium chloride equivalent of boric acid) = 0.669 g of boric acid to be used, answer.



How many grams of potassium nitrate could be used to make
the following prescription isotonic?

Rx Sol. Silver Nitrate 60 1:500 w/v
Make isoton. sol.
Sig. For eye use.

The prescription contains 0.12 g of silver nitrate.

Step 1.0.33 X 0.12 g = 0.04 g of sodium chloride represented
by silver nitrate
Step 2. 60X 0.009= 0.54 g of sodium chloride in 60 mL of an
isotonic sodium chloride solution
Step 3. 0.54 g (from step 2)

— 0.04 g (from step 1)
0.50 g of sodium chloride required to make solution isotonic
Because, in this solution, sodium chloride is incompatible with
silver nitrate, the tonic agent of choice is potassium nitrate.
Therefore,
Step 4. 0.50 g + 0.58 (sodium chloride equivalent of potassium
nitrate) = 0.86 g of potassium
nitrate to be used, answer.



How many grams of sodium chloride should be used in compounding the following prescription?

Ingredient X 0.5
Sodium Chloride q.s.
Purified Water ad 50

Make isoton. sol.
Sig. Eye drops.

Let us assume that ingredient X is a new substance for which no sodium chloride equivalent
is to be found in Table 11.1, and that its molecular weight is 295 and its i factor is 2.4. The
Step 5ABRL EIF 6 ricld- By aivaRatito g fedeerseextahay ibgredieitated as follows:
Step 2. 50 X 0.009 = 0.45 g of sodium chloride in 50 mL of“an isotonic sodium chloride solution
Step 3. 0.45 g (from Step 2)
— 0.13 g (from Step 1) 585 2.4

0.32 g of sodium chloride to be used, answer——X —— = 0.26
g 1.8~ 295
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ieprefinof Prescrnins
Medicaton Orger



1)

(2)

4)

(6)

)

John M. Brown, MLD.
100 Main Street
Phone 123-4567
Name _Mary Smith Date _Jan 9. 2oyy

Addrass 123 ‘Broad Street

Lipitor 10 mqg

Tabs ‘No. 30

Sig: tab 1 overy day
Refill _©_

LabelkYes >~ _No
Genenc if available:Yes . No

M Brown, MD.

DEA No. 1234563
State Licansa No. 65432

3)

(1



(1) Proscriber information and signature

(1) Patient information

(3) Date prescription was witten

() 5 Symbol (he Superscption), meaning “take thoy,”
o k" o "

(5 Medication prescibed (the Incripion)

o) Dipensing nsctions f te phamet the Sbscrption

(1) Directions to the patient (the Signa)

(€) Special Instructions. 1t i important 10 note that for any Medicad or Medicare prescrption and according to
Il tale ws, & hanhwiten anguage by the prescrbe, such as “Brand nexcessary,” may be required
1o disallow qeneric subsfitution



Us6 of Roman Numerals on Presceiptions

Roman numerals commonly are used in prescription writng o designate guanites, s the; (1)
quantity of medication (o be dispensed andlor (2) quantity of medication to b taken by the

paient per dose.
The student may recallth eight ltersof fved values used inthe Roman system

5 = % lal = N
e =1 Coc =10
Vory = Dord = 0
fex = 10 Mom = 100




TABLE 4.2 SELECTED ABBREVIATIONS, ACRONYMS, AND SYMBOLS USED
IN PRESCRIPTIONS AND MEDICATION ORDERS®®

ABBREVIATION ABBREVIATION
(LATIN ORIGIN) MEANING (LATIN ORIGIN') MEANING
aa. or (ana) of each qt quart
ad (ad) up to; to make :;s(semlsem ::eh;.ttom'
disp. (dispensatur)  dispense
div. (dividatur) divide tsp. teaspoonful
d.t(.’g;;dentw tales  give of such doses Signa/Patient Instructions
ft (ﬁat)) make a.c (ante cibos) before meals
M. (mice) mix ad lib. (ad fibitum)  at pleasure, freely
ok ) m i’zam@ mm
non rep. or NR (non  do not repeat : \
repatatur) mesidiem
uantum sufficient quantity aq. (aqua) water
qmm) 5 ATC around the dodk
quant sufficiont s b.i.d. (bis in die) twice a day
q.;l:ﬁdcgat el ;‘(’(”Sm’ d*:"’
Sig. (Signa) write (directions i, (cilutus) % “YM
on label) ot i



H. or hr. (hora)
hs. (hora somnil)
ic Unter gbos)
mirne. (mminutorm)
m&n
NE&V
noct. (nocie)
NPO (non per os)
p.c. (post dbos)
P.M. (post
meridiem)
p.o. {(per 0s)
porn. (pro re nata)
g guaque)
gAN
Qgfh, g8h,. etc
q.id. (guarter
n die)
rep. (repeaeitatur)
s (sine)
s.id (semel in die)
s as (s opus sit)

stot. (statim)

tid (ter in die)

ut dicr. {ut gictumm)
L .

Hhowur

2T bedtime

between meals
minute

morning and night
Nnausea and vomiiting
reght

nothing by mouth
arter meah

iT thhere s neaed, as

as directec



Fsxamples of prescription directions to the pharmacist
@ M. [t ung
Mix and make an ointment.
() Ft sup. no xi
Make 12 suppositories.
© M. Jt cap. dtd no. xxiv
Mix and make capsules. Give 24 such doses.

Fxamples of prescription directions (o the patient:
(a) Caps. L gid pe et hs
Take one (1) capsule four (4) times 2 day after each meal and at bedtime.
0) gt i rieye every am
Instll two (2) drops in the night eye every morning.
(o) tab. i stat tab. 1 .6 h. X 7d
Take two (2) tablets immediately, then take one (1) tablet every 6 hours for 7 days.



Examples:

B Hydrochlorothiazide 50 mg
No. XC
Sig. 1 q AM for HBP

If the prescription was filled initially on April 15, on about what date should the patient return to
have the prescription refilled?

Ansvr: 90ttt 1 per cay, shou et 90 days,oraprovimately 3 mons, and
e patien sho eum o the phamacy o o shonly belore Jly 13 of he sumeyer



b PeniclnV Potssom Ord Sobton 125 gl
Disp.—ml
g 3mLq hATC X 104

How many il f medie shold b diensed!

Ansve: 5 L. Gmes 4 doses per oy equals 20 L. e 10 o equls 200 L



Number of days supply of medicaton

Number of days since lst R efl b

' Compliance rate =

Evample

What i theperent compliance e f o paten recivd a 30y suppy of medicin and refumed
in 43 days for a refl]

30 das

5 days —= X 100 = 066.6%, answer

' Compliance rate =















Pharmacenfical Measurement



FERb ) 1]

FIGURE 3.1 Examples of conical and cylindric graduates, a pipet, and 2 pipet-filling bulb for volumetric measurement.



FIGURE 3.3 Torbal torsion balance and Ohaus electronic balance. {Courtesy of Total Pharmacy Supply, inc.)



Aliquot Method of Weighing and Measuring

Welghing by the Allquot Nethod

The aliquot method of weighing is a method by which small quantities of a substance may be
obtained within the desired degree of accuracy by weighing a larger-than-needed portion of the
substance, diluting it with an inert material, and then weighing a portion (aliquot) of the mixture
calculated to contain the desired amount of the needed substance. A stepwise description of the

procedure is depicted in Figure 3.6 and is described as follows:



Aliquot Method of Weighing and Measuring

Preliminary Step. Calculate the smallest quantity of a substance that can be weighed on
the balance with the desired precision.
The equation used:

1009% X Sensitivity Requirement (mg)
Acceptable Error (%)

= Smallest Quantity (mg)

Example:

On a balance with an SR of 6 mg, and with an acceptable error of no greater than 5%, a quantity
of not less than 120 mg must be weighed.

100% X 6
0



Step 1. Select a multiple of the desired quantity that can be weighed with the required
precision.

v I the quantity of a required substance is less than the minimum weighable amount, select a
“‘multiple” of the required quantity that will yield an amount equal to or greater than the
minimum weighable amount. (A larger-than-necessary multiple may be used to exceed the
minimum accuracy desired)

v Example:

I the balance in the example in the preliminary step is used, and if 5 mg of a drug substance is
required on a prescription, then a quantity at least 25 times (the multple) the desired amount, or
125mg (5'mg X 25), must be weighed for the desired accuracy. (If a larger multiple is used
say 30, and 130 mg of the substance is weighed [5 mg X 30], then a weighing error of only
4% would result.



Step 2. Dilute the multiple quantity with an inert substance.

v The amount of inert diluent to use is determined by the fact that the aliquot portion of the
drug-diluent mixture weighed in Step 3 must be equal to or greater than the minimum
weighable quantity previously determined.

» By multiplying the amount of the aliquot portion to weigh in Step 3 by the multiple selected
in Step 1, the total quantity of the mixture to prepare is determined.

v Example:

According to the preliminary step, 120 milligrams or more must be weighed for the desired accuracy.
If we decide on 120 mg for the aliquot portion in Step 3, and multiply it by the multiple selected
in Step 1 (L., 23), we-arrive at 3000 mg for the total quantity of the drug-diluent mixture (o
prepare. Subtracting the 125 mg of drug weighed in Step 1, we must add 2875 mg of diluent to
prepare the 3000 mg of drug-diluent mixture,



Step 3. Weigh the aliquot prtion f the dilution tha contans the desred quantity,

o Since 25 imes the needed amount ofdrug substance was weighed (Sp 1), an liguot prt
eqal 10 1 ofthe 3000-mg drug-iuent mixture, or 120 mg, will conan e reqired

quantly of drug substanee

o Pof oy X 125 mg (drug substance weighed inSep ) = 5 mg
hy X 2075 mg (dhent eighed 0 Sip2) = [l mg
120 mg aliquot part



Measuring Volume by the Aliquot Method

Examples:

A formula calls for 0.5 milliliter of hydrochloric acid. Using a 10-milliliter graduate calibrated from
2 to 10 milliiters in 1-milliliter divisions, explain how you would obtain the desired quantity of hydro-
chloric acid by the aliquot method.

If 4 is chosen as the multiple, and if 2 milliliters is set as the volume of the aliquot, then:

1. Measure 4 X 0.5 mL, or 2 mL of the acid

2. Dilute with 6 mL of water
to make 8 mL of dilution

3. Measure % of dilution, or 2 mL of dilution, which will contain 0.5 mL of hydrochloric acid,
answer.



Percentage of Erpor

Because measurements in the community pharmacy are never absolutely accurate, it is important
for the pharmacist to recognize the limitations of the instruments used and the magnitude of
the errors that may be incurred. When a pharmacist measures a volume of liquid or weighs a
material, two quantities become important: (1) the apparent weight or volume measured, and
(2) the possible excess or deficiency in the actual quantity obtained.

Percentage of ervor may be defined as the maximum potential error multiplied by 100 and
divided by the quantity desired. The calculation may be formulated as follows:

Error X 100% e
Quantity desired o6 Ot erton



Example:

Using o graduated cylinder,  pharmacist measured 30 millfters of aliqid. On subsequent examing:
o, using  narrow-gauge burelte, it was determined (ha the pharmacist had actually measured 32

millilters. What was (he percentage of emor in the original measurement?
32 millters ~ 30 milliters = 2 milllers, the volume of error

2mL X 100%
30 mL

= 0.7%, answer,



Examples:

When the maximum potential error is + 4 milligrams in a total of 100 milligrams, what is the
percentage of error?

4mg X 100%
100 mg

= 4%, answer,

A prescription calls for 800 milligrams of a substance. After weighing (his amount on a balance,
the pharmacist decides to check by weighing it again on a more sensitve balance, which registers only
750 milligrams. Because the first weighing was 50 milligrams short of the desired amount, what was
the percentage of error?

30 mg X 100%
800 mg

= 6.25%, answer.



Measure of Weight

The primary unit of weight in the I is the gram, which is the weight of 1 cm” of water at 4°C,
its temperature of greatest density.

The table of metric weight:

| kilogram (kg) = 1000.000 grams
1 hectogram (hg) = 100.000 grams
1 dekagram (dag) = 10.000 grams

1 gram (g) = 1.000 gram

1 decigram (dg) = (.1000 gram

1 centigram (cg) = (.010 gram

1 milligram (mg) = 0.001 gram

1 microgram (g or meg) = 0.000,001 gram



Measure of Weight

The primary unit of weight in the SI is the gram, which is the weight of 1 cm” of water at 4°C.
its temperature of greatest density.

The table of metric weight:

| kilogram (kg) = 1000.000 grams
1 hectogram (hg) = 100.000 grams
| dekagram (dag) = 10.000 grams

| gram (g) = 1.000 gram

| decigram (dg) = (1000 gram

| centigram (cg) = 0.010 gram

| milligram (mg) = (001 gram

| microgram (ug or meg) = 0.000,001 gram



TABLE 2.3 SOME USEFUL EQUIVALENTS

Equivalents of Length

1inch = 2.54 cm
1 meter (m) = 39.371in
Equivalents of Volume

1 fluidounce (fl. 0z = 29.57 mL
1 pint (16 fl. 0z.) = 473 mL
1 quart (32 fl. oz) = 946 mlL
1 gallon, US (128 fl. 0z.) = 3785 mL
1 gallon, UK = 4545 mL
Equivalents of Weight

1 pound (Ib, Avoirdupois) = 454 g
1 kilogram (kg) = 22 b




4. {a) If a 10-mL vial of insulin contains 100
units of insulin per milliliter, and a pa-
tient is to administer 20 units daily, how
many days will the product last the pa-
tient? (b) If the patient returned to the
pharmacy in exactly 7 weeks for another
vial of insulin, was the patient compliant
as indicated by the percent compliance
rate?

5. A prescription is to be taken as follows:
1 tablet q.i.d. the first day: 1 tablet tid.
the second day:; 1 tablet b.id. X 5 d: and
1 tablet q.d. thereafter. How many tablets
should be dispensed to equal a 30-day

supply?



