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Pharmaceutical Calculations




® One of the greatest potentials for error in rescription
XS 3
ot P compounding is in the area of pharnTachy

Ve bt Sy
Q= .
P SR EA T CalCUIatlonS
ALl 4"@\:&( o W 5 35, Teg

o A misplaced decimal or “estimated” value for a medication
/\—/\/_/\ —\/\/—\—
ious consequences includine death

.W ignorance in this area and an

/ ‘;’;‘S‘ ¥ individual unprepared to do the necessary calculations should
s

L, hotbeinvolved in p armace ompo

\/\/




Numbers and Numerals

Y
e Number: a total quantity or amount

R

_; % Numeral: a word, sign, or group of words and signs

representin g a numb Cr:

- Roman Numerals:

>Wﬁ(nm\rdﬁ3@témW§sed on letters of the
Alphabet

>([yoné, V- five X} ten, @50,@. 100@ 500@: 1000

» The first ten Roman numerals are: I, II, III, IV, V, VI, VII, VIII, IX,

X (o L v
P XXX:? ze S N5
> LX:? 4, L G M osg
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Numbers and Numerals

- Arabic Numerals:

» Most common symbols used to represent numbers

ey |

> T i ols called digits are: 0,1,2,3,4,5,6,7,8,9
» The position of a digit determines its value

» 237




Decimals P

® A decimal is a fraction whose denominator is 10 or a

multiple of 10

¢ eg: e W) e G LB Jor 8\
- 0.7=7/10 o
4o YV <
- 0.06=6/100
- 0.006=6/1000
+ 0.3 =0.30'= 0.300
* 0.3=3/10
* 0.03=3/100

0.003=3/1000




Jsing ratios, proportions, and
nercentages in dosage calculations:

sl . . =
Example: a vial of Rociphen contains 100 mllhgrams er
| milliliter. How many milliliters should be given to a patient

to obtain 650 milligrams?

\ooj_/v\;\—‘) \M{
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Using ratios, proportions, and

nercentages in dosage calculations:

® Always look for what is being asked:

~_ Number of doses BEE > =

sloAY Qa s 5@ (o St i | P
- Total amount of drug 4 e N SO =

_—— ‘mw)a&a«@w

_ rd B
> Size o os@‘ﬁ/\ N m M /)3
* Given any two of the above, you can solve for the third
eneral Formula: U L ACW X M[“U ‘U}LJB 0\9@

G012 -
Number of doses= Total amount/Size of dos¢ ..~ “oleallaie

Total amount= number of doses X size of dose

-——v\

Size of dose_ Total amount/number of doses

&é,uwuj J




Jsing ratios, proportions, and

percentages | ]d\osage calculations:
* Example<how mar;y milligram}f theophylline does a

patient receive e per day, if the prescription 1nd1cates 300mg
I35 5> L d é;-&l .3\3“\\

tld? Z7§\( 0./0 SN Z» P
o >:‘“7’ (_\S‘
® X total amount= 3 X 300m ; ferry= 20 25 ; S I
3‘001»’13'—’) % o rs
X= 900 mg total b
x=eryg

e How much propranolol will a patientM6 hours if

he is to receive 160 mg per day?
X dose=160 mg/4 doses
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Percentage
® 45% =45/100= 0.45

® |t is not correct to divide by 100 and use the percent sign at
the same time: s
— =N

e.g. 25%= 25/100 and not 25%/100

* To calculate a percentage of a percentage:

50% of 40% is:
[ —

(50/100) X (40/100) = 0.5 X 0.4= 0.2 = 20/100 = 20%

5 /Zm}zb'/acl
csj-—)éz?..umséﬂ‘

Sx ox Y 2.
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Mass percentage (fraction)

B e S )
e Wt%: Percent weight-in-weight w expresses the number

Bf’g}gms of a rug or active ingredient in|100 ra@

W\’_—\—’\/‘_\/\ -
mixture (g/g) S A 514500 /JLOLC AL e A2
- /‘ )

——
gt oo \oog & oo
e [f a bottle containg 40 om &f ethanol and 60 om f water then it

fnass or 0.4 mass fraction ethanﬁ
N \ 029 AV 4.aQy <=
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Mass percentage (fra ction)

. 25/50—0

* Examplest Prepare 500 ml of Phenol glycerin o2 Beaxt2B {25 g
“‘ Phenol 150 gm AVSN %\ @ T

°"‘®7, Welght per ml of glycerln 1.25¢

5 7;1,0 So for preparing 500 ml of phenol glycerin the quantlty of glycerln

required = 500ml X 1.25= 625 gm

® Quantity of phenol required= 150%625/850= 110 gm /
e So for preparing 500 ml of phenol g grgcerin the formula becomes:

LS_»

_/‘4;-

] Glycerm 850 gm

- 4% <5 ey UL E{ PR
- Phenol 110¢g 1{)‘:‘;@2{/@ @];CWW |
- Glycerin 625¢ 9%e —> 15 x :lgz)/xé_ﬁ_ <legrm
=) e
fL\eMo\

/




Phenol Glycerin IP

® Method: Phenol and glycerin are mixed in a beaker. The beaker is
warmed gently until is becomes a solution. \

® Use: Local anesthetic and local antiseptic. Phenol glycerin is used to
prepare Phenol Gargle and Phenol Glycerin Ear Drop.

e (Cautions: Phenol Glvcerin when diluted with water becomes caustic
T AR

so it is diluted with glycerin.
e Label: FOR EXTERNAL USE ONLY should be displayed in the label.




* Examples:
Prepare 500 ml of sugar solution . mz Googm

Sugar 100 gm Soe
Water 900 gm

Weight per ml of water= 1 gm

The quantity of water required ? (500g)
The quantity of sugar required ? (55 g)

Yoo q —> Voo
3 /’%C}/Z)_E} - B&@J’U\
Yoo g —N N X > 45‘&

XQS‘B%
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Mass-volume percentage:
® Weight-in-volume (w/v) percentage: expresses the number

__—

of grams of a drug or active 1ngredlent in 100 milliliters of a
mixture™ < o ‘oo et L LRI s e sic R

e Often used for solutions made from a solid solute dissolved

id Q‘-D"-Pc/rjl.l)j %_J\lqbe = =W

in a liqm

* For example a 40% w/v sugar solution contains 40 gm of

sugar per 100 ml o resulting solution k
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Mass-volume percentage:

* Example:

Calculate the quanti of sodium chloride required to prepare
€ requirec to prej
400 ml of 2 tw/v)% soluti
ml of 2 {w/v)% solution Qf} 1) Vo w5
2g NaCl = 100 ml solution
/( L( v M ?__

X =2 400 ml
X@f sodium chloride is dissolved in water to prodye‘k@;@\

ml makes 2% w/v solution

. >
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Mass-volume percentage

9/010/ —'5’]0003@

® Exam le:
Prepar 500 mlof @ 1 in 10000 solution from 1 in 5000 @
- soluﬁon?

Strength of concentrate 1 in 5000= 100/5000 O 02%
Strength of dilute solution= 1 in 10000= 100/ 10000 0.01%

‘if/@ ree of dilution= strength of concentrate/ streng th

1lute solution = 0.02/0.01 %
lume of solution red = m

Theretfore, dilute solution is obtained by dilutin&SOO/ 2=250 T

@; 5000 solution to 500 ml
i oas o= ai%“f“%* &3

&> Y,

™~
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Mass-volume percemtage:=:=v_ |-
® Solve by YOUI/":gif TN 22 e N ((&JL@\)

How much of a 5% will be reqmred to prepare-100€ of a
> 70 will be requi avivivaiigeo iy
in 500 solution? 2ol d gl i) )
)X =X
Strength of concentrate= 5% .
® o_ g
Strength of dilute solution=0.2% ‘—Eéx X

Volume to be prepared = 1000 ml

Therefore dilute solution is obtained by dilutingf 5%
solution to 1000 ml -

ng S
Degree of dilution= 25 times T
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2N =, sles 443\_(\9

Volume-volum rcen :
OUMEVUME PErCeNEss: 1 vos
® (v/v) percentage expresses the number of milliliters of a

drug or active ingredient in 100 M

aL_%M’ésl,ed%{: 5o )y v LU/L/Lg
® Most useful when a@quid—liqﬁiﬂoﬁtion is b'eing prepared

* For example, a 40% v/v ethanol solution contains 40ml

ethanol per{TOOml total volume™
x‘szamp c: x = 25 'V/L Crld) 1,

=Ll sdlia

A
PremO ml of 5% solution of chloroform if.50% alcohol -

D3

5 ml chloroform =2 100 ml of 50% alcohol A 2k
»x <> booml .5,

X ml =2 500 ml of 50% alcohol e 1oml <bandorn 0s 251

X= 25 ml of chloroform dissolved i icient quantity f 50%
alcohol to make 500 ml of solution 4 Q@
- T P
Q//\/ﬁ«::n) W\ <Q e
\ /




g Smi— fwi  Q%ee  2Euw]

~ /

¢ What is the percentage of alcohol in the followmg mixture ?

—>la = ol

Alcohol ~ = @@ )—g)nLACéki_l J aﬁg
AlcoholQ e, o,m) 4% 10 ml o E%«\gh&ﬂ\ u
(can be solved by the alligation method)
Answer: o 5~ \Sun/ S \/
~_ S
X=3.33% ¢ /)l voom/ :2’
R
J
A%y 34U QU ) R
0,% X leo
- K>\ 5
‘__/—”/—\

Q_;/QZ‘\JJQ\).S& J}D/w #ch ’6}’\




4 ™
Using ratios, proportions, and percentages in

dosage calculations:

1. It 240 mL of a cough syrup contains 480 mg of dextromethorphan
hydrobromimss of drug is contained in a child's dose,
1 teaspoontul (5 mL) of syrup?

Vg@ — > MUML
N\

—D b m/L
24on = 5RYG _240 '_‘_“; B 480 mg
Zqe 20 5 ml X Mg
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Using ratios, proportions, and percentages

In dosage calculations:
2. Itachild's dose (5 mL) of a cough syrup contains 10 mg of

dextromethorphan hydrobromide, what mass of drug is contained in

240 mL?
hml( Mg

2 Y —2 X

240 mL  xmg
5mb 10 mg

240 X 10
S

= 480 mg




~ Using ratios, proportions, and percentages
in dosage calculations:
3. If the amount of dextrometherphan hydrobromide in 240 mL of

cough syrup is 480 mg, what would be the volume required for a

child's dose of 10 mg?

xmL 10 mg
240 mL 480 mg

10 X 240

X




/Using ratios, proportions, and percentages i

dosage calculations:

™~

n

4. How many milligrams of dextromethorphan base (molecular weight

= 271.4) are equivalent to 10 mg of dextromethom

hydrobromide (molecular weight = 352.3)?
[o Mg

32,13

' O V7
xmg 2714

10mg 3523

-

PO 7 4 ¥,
X ) 359 3 - J./ mb




Using ratios, proportions, and percentages in
dosage calculations:

Inverse proportion
\;}imost common example of the need for inverse proportion

the pharmacist is the case of dilution ( i.e., as volume

increases, concentration decreases).

Example

o If f a) 10% stockJsolution is diluted to 240 mL what is

the flna cncentratlon? =
;20 X (0 2 90 X

. mo 120mlL AOW

240 mL 10%

/= 2, 10

)
120 X 575 =

— 50/0




4 ™
Using ratios, proportions, and percentages in

dosage calculations:

Percentage Weight in volume (W/ V)

® Percentage, indicating parts per hundred, is an important wf

expressing concentration in pharmacy practice.

® Percentage w/v indicates the number of grams of a constituent per 100

mL of solution or Tiqui(i formulation.




e
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Using ratios, proportions, and percentages in

dosage calculations:

Percentage Weight in volume (W/ v)

Example

® Tolu balsam tincture contain BO% w /v tolu balsam. What is the

percentage concentration of tolu balsam in the following syrup?

_—_/—\_’_

Do— (== tolu balsam tincture
—\S -

magnesium carbonate

(0

SUcCrosc

\_S\QL X lae purified water. qs ad

50 mL

10 g

820

rQ

1000 mL

/




/Using ratios, proportions, and percentages in

dosage calculations:

Percentage Weight in volume (W/ V)

® (Calculations: First, determine what the amount of tolu balsam is in the
50 mL quantity of tincture used for the syrup. Then, by proportion,

calculate the

® concentration of tolu balsam in the syrup.

: 20
 tolu balsam tincture = 50 ml. x 3552 = 10 g tolu balsam

10 g xg 1 g |
1000mL ~ 100mL’ X =~ 100 mL —/_1% tolu balsam in thesyrup

- /




4 ™
Using ratios, proportions, and percentages in

dosage calculations:

Percentage Weight in volume (W/ V)

* what volume of syrup could be prepared it we had only 8 g of

magnesium carbonate?

® Answer:

~I O 8 tolu balsam tincture 50mL
5 _ °5. ., _ goomL
1000 mL X mL magnesium carbonate 10 g
sucrose 820 g

purified water, gs ad 1000 mL




e

Using ratios, proportions, and percentages

n dosage calculations:

Percentage volume in volume (V/ v)

® The percentage strength of mixtures of liquids in liquids is
commonly indicated by percent v/v, which indicates the parts by

volume of a substance in 100 parts of the liquid preparation.

* Example: What is the percentage strength v/v of the
tolu balsam tincture 1n the syrup preparation? By

proportion, we can solve the problem in one step:

50 mL tolu balsam tincture 1000 mL syrup
x mL tolu balsam tincture 100 mL syrup ’

x = 5%

™~
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Jsing ratios, proportions, and
nercentages in dosage calculations:

Percentage weight in weight (w/w)

® Percentage w/w indicates the number of grams of a constituent

per 100 g of formulation (solid or liquid).

* Example: How many grams of drug substance should
be used to prepare 240 g of a 5% w/w solution 1in

water?
* Answer:
240 g mixture x 22848 _ 4,
5 100 g drug 5




/Using ratios, proportions, and percentages
In dosage calculations:

Percentage Weight In Weight (W/ W)

* Example: How much drug should be added to 30 mL
of water to make a 10% w/w solution?

e Answer:

® the mass of solvent is 30 mL X 1 g/mL=30g¢
® The water represents 100% - 10% = 90% of the total mixture.

30 g of mixture (water)  90% |
x g of mixture (drug) — 10%’ x = 3.33 g of drug required

™~




* Example: 3S.759

It 2000 gm of ointment contain@)f hydrocortisone, what
is the percentage strength (w/w) of the ointment?

2000 gm ointment —>75 om hydrocortisone
100 gm ointment - X

X=3.75% 3.7 5%




Jsing ratios, proportions, and

nercentages in dosage calculations:

| — 5wl \2° = oY
Solve by your selt: X —3 |pomil =

® How many doses are in 120ml of Benadryl Elixir, if one dose

—

is 5ml? (Answer 24 doses)

® When erythromycin lactobionate is reconstituted, it yields a

concentration o fm How many milliliters are
required to give a Q om ‘dose7 (Answer: 18 ml)... be

oo
careful for the unit ., q 4 X .\j
g W\
(m] — Rer] ’
X =D q@o)""j ‘T’Of
5=

= 1€




4 ™
Using ratios, proportions, and percentages in

dosage calculations:
Ratio strength

e Ratio strength is the expression of concentration by means of

a ratio.

® The numerator and denominator of the ratio indicate grams
(g) or milliliters (mL) of a solid or liquid constituent in the
total mass (g) or volume (mL) of a solid or liquid

preparation.




Ratio strength

* Ratio strength (1:N) is one part by weight or volume in N
—

—~~

: parrt’s by wei ht or volume —

® (15200 ratio strength can be
- lgm solid to @olid

(1 ml liquic t liquid
. @ solid to Z@uid




g Using ratios, proportions, and percentages\

in dosage calculations:

Ratio strength Tja;b ( : (o

Examples

Express 0.1% w/v asa ratio strength

g 1 par |
180 r%L = = [faart;; x = 1000 parts, for a ratio strength of 1:1000

Express 1:2500 as a percentage strength ;gsgg;»

vy
g

lpart _ xparts o i
2500 parts 100 parts’ 0.04, indicating 0.04%
Eﬂ@@ @/;%gjr\
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Ratio strength = = "=~

|, €2/

S

* If 8 ml of phenol were added to 480 ml of lotion what is the

percentage of phenol in the lotion?

® X=1.6% of phenol
® 100 ml of lotion contain 1.6 ml of phenol




Ratio strength " % Y o

[ 20 7
m Zet ’2'0/256 gioo X ‘{Q 9i
\-2_‘)]’“?0

1. If of menthol is added to 480 ml of lotion, what is the

2D lo0 ) )
A @ of menthol in the lotion?

= [e=
Answer= 0.25% of menthol 1 o | X ==
lDDM e ] G/\ ﬂlwww(/
oy [5—; )( /“'

2. How many milliliters of a 0.1%solution can be made from

I’rgrarﬁ‘of atropine sulfate?

Answer: 1000ml Co /o 4 J5

L@/')/
\ - ¥ <&

A z P

< E
N
@\W/%
N C




e
Dilution and concentration

* If the amount of drug remains constant in a dilution or concentration,
then any change in the mass or volume of a mixture is inversely
proportional to the concentration.

Dilution and concentration problems can be solved by:
1. Inverse proportion

2. The equation: quantityl X concentrationl = quantity2 X
concentration?

3. Determining the amount of active ingredient present in the initial
mixture and, with the assumption that the initial quantity does not
change, calculating the final concentration of the new total mass or
volume

4. Alligation medial
5. Alligation alternate

-
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Concentration and Dilution

© Stock7solutions are concentrated bulk solutions from which

ORI

more dilute solutions can be quickly prepared
1 D \r»;%

Cowcef

e General formula for solving:Vl XS1=V2XS2
/_‘_/\ —
® V1= the quantity or the amount of the original preparation
_ o . .
e S1 the//ostrength of the orlgln/alw% a

e V2= the quantity or amount of the wanted preparation

e S2= the % strength of the wanted preparation expressed as a

decimal or percent




/Dilution and concentration

° Example

* How many milliliters of a 1:50 stock solution of ephedrine
sulfate should be used in compounding the following
prescription?

Ry ephedrine sulfate 0.25%

rose water, ad 30 mL

(.23 8
100 mL

X 30 mL = 0.075 g drug required
50 mL Xl
g 0.075 ¢
x = 3.75 mL of stock solution required
\ /
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13%

Concentration and Dilution

* Example: if 500 ml of a 15% solution are diluted to 1500 ml,
what will be the percent strength ?

500 ml (V1) X 15% (S1)= 1500 ml (V2) X S2
$2=5%

Py

\ WQL% = E@%ﬁ(
+ If 1000 ml of a 20% solution are diluted to 5000-ml what
will be the percent strength?

1000 ml(V1)X 20% (S1) = 5000 ml (V2) X S2
S2= 4%

AN




i 5:4)2;? QJ.e/‘/\_SJC:EJ\
Concentratlon a d Dilution
* Solve: \_{l : J~ &Ckgp

1. How many mllllllter of a OI % solution can be

— .
Wo lution?

x= 45
Answer:1950 ml Ser st - j% < j\
2. If /?v(ff gm of a@/’/ powder was diluted to make a

powdey many grams will the new preparatlon

Welgh7
Answer: 45 gm ‘ Gré)

3.1 20 ml of a 1:200s0 tlon of a chemical 1s diluted
to 500 ml, what is the ratio strength?

\
2oX 5 = bp, S
D2oo

2




Reducing and Enlarging formulas

® Determine the total Weight or volume of ingredients and
___convert to the require M. The quantity in the original
\/J\A

and new formulas will have the same ratio

—




e
Reducing and enlarging formulas

e The pharmacist is often required to reduce or enlarge a

recipe.

® Problems of this type are solved through proportion, or by
multiplication or division by the appropriate factor to obtain
the required amount of each ingredient that will give the

desired total mass or volume of the formula.




4 ™
Reducing and enlarging formulas

Formulas that indicate parts

® When dealing with formulas that specity parts, parts by weight will
require the determination of weights of ingredients, whereas parts by

volume warrant the calculation of volumes of ingredients.

® Always find the total number of parts indicated in the formula and
equate that total with the total mass or volume of the desired formula

in order to set up a proportion.




ducing and Enlarging formulas

Calculate the amount needed fostrong sodium salicylate
L), mixture |2 oo—n| o Vo 0o
) ) Bob\i; 52

leesun] ( Sodium salicylate 10g

Sodium metabisulfate 1 gm

D.S. chloroform water 525 ml

Water W@

Answer: \
<
Sodium salicylate O@g N éﬂ

Sodium metabisulfate 0.05 g | .
D.S. chloroform water 26.25ml T+ éﬁi] >)

Water Lod‘; Ko oo L




Reducing and Enlarging formulas

® (Calculate the amounts needed fo peppermint water?

Peppermlnt water: 5_31%)\ c!) %W\) |t}
Peppermint 2 ml "
Talc ﬂ1%1&0 /U& [
- =
Purified water q.s.
Answer: =
Peppermint 0.2 ml
Talc 1.5 gm

Purified water q.s.




e
Reducing and enlarging formulas

Formulas that indicate parts

Example

® What quantities should be used to
prepare 100 g of camphorated

Ry parachlorophenol 7 parts
parachlorophenol?

camphor 13 parts

7 parts + 13 parts = 20 parts total

7 parts xg
20 parts 1008 ~ 35 g of parachlorophenol

13 parts xg
20 parts ~ 100 & x = 65 g of camphor




e
Reducing and enlarging formulas

Formulas that indicate quantities
Example

® The following prescription for cold R, T P

cream provides a 100 g quantity.

® What mass of each ingredient is , oil
mineral o1
required to provide 1 pound (AV) of

cream?
lanolin

sodium borate

rose water

60.0 g

()
h
Il [=)




e

Example (solution)
1 pound (AV) =454 ¢
125 g = 454
60.0 g x 4.54
25gx4.54

1.0 g x 4.54

24.0 g x 4.54

Reducing and enlarging formulas

Formulas that indicate quantities

454/100 = 4.54 (factor used in calculating quantities for each ingredient)

56.8 g of white wax

272 g of mineral oil

11.4 g of lanolin

4.54 of sodium borate

109 g of rose water




Iso-osmoticity and Isotonicit s
2,\ A2

® Osmosm is a phenomenon that occur when a semiper

membrane (permeable only to solvent molecules) is used to
separate solutions of different solute concentrations

® The solvent molecules cross the membrane from lower to

highe—r/goncentratiOITtO establish a concentration equili rium
-~ M

—

® The pressure driving this movement called osmotic pressure

® Osmotic pressure is governed by the number of partlcles of
olute in solution — ————7 = ——

* Iso-osmotic solutions: solutions containi/ng_@me\
_concentration of particles and thus exert equal osmotic

T he Same COM(@f/Q//é
L)

pressure

/
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Fiis

Hypotonic Solution Isotonic Solution

N relation T>"|-"'1_ll"""'7" (in re@lation o tha bag contamt
&= « - >
’ |

Fe— -"4 ;——-"4

Beaker A - Beaker B Beaker C

0 ml w) 100 ml 25% sugar 100 ml 50% sugar

In the final experiment, watch what happens when a bag containing 25% sugar is placed in a

beaker conlaining 50% sugar. In this case, the solule concentralion of the beaker is higher than

that of the bag.




Hypertonic Isotonic Hypotonic

® B P

WBET pdhEhie )\ a) gad

Osgho tom|, A /




Iso-osmoticity and Isotonicity ==

™~
9% (V) OGNy —> leenl

° Pg 0.9% solution of sodium chloride (normal M iso-

osmotic with blood o) sl

o sotomc means equal tone and sometimes is used

W ith the term iso-osmotic

e The 1mportance of usmg isotonic or iso-osmotic solutions is

to assure that there is no tissue damaée or paln when the

formulation is administered o = 4~ =

\sf'"é(m

/\__
* Hypotonic solutions produce palnfmﬁﬂ@of tissues

* Hypertonic solutions produce painful/shrinking of tlSS S




-

—

04 7

™~
Methods used to adjust the isotonicity\

of compounded solutions: =, 2 4~
> godium chloride equivalent method:

the mostwidely used w201
the amount of NaCl that has the

The NaCl equivalent (E) i
ME effect (based on the number of particles)yas

)€ CTgmotdrag \ o

=

N adf

1 Tables of (E) for various drugs are available in standard

references

y
@ryscopic method
3. W V values

Nac/
o6
lg I, 3 woder Sem/
a 5 — 9@7g /
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Sodium Chloride Equivalent Method:

* Example: Calculate the amount of NaCl required to make

~

the following ophthalmic solution isotonic:

Atropine Sulfate @ \60L Mrs = o] Sq acl
-S>
Nadl @5 b <SLF —a ()
@.ad 30 ml /BN P
’)&SL,(/ v y —D 2o
< . “’ X =S 6j
s —
2
[ﬁg Atro—> S 13 NG(/éﬁ E\/n,/ap E
o g —D ~ {3 :6/];/\)6((//
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1. Determine the amount of NaCl to make

isotonic solution:

0.9¢ of sodium chloride in 100 ml of water will make an

- isotonic solutio

> o g 61 = VA
(=275 {17
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Sodium Chloride Equivalent Method:

2. Calculate the contribution of atropine sulfate to the osmotic

pressure of the solution (the sodium chloride equivalent for

atropine sulfate((E)= 0.13):

- 30ml X 2¢/100 ml= 0.6 g atropine sulfate will be present in

the formulation 8¢ 79

- 0.6g X0.13=0.078 gm will be the sodium chloride

equivalent contribution of atropine sulfate
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Sodium Chloride Equivalent Method:

3. Determine the amount of NaCl to add to the formulation:

- The sodium chloride needed to make the final solution
isotonic is calculated by:

0.27 gm- 0.078g: 0.192 gm §‘

4. What if boric acid is used to adjust isotonicity in ophthalmic

solution because of its butfering and éﬁﬁW
- E for boric acid= 0.5 o M u'jé d 3
- 0.192¢ NaCl=2 X g boric acid LJ 1y, @wx;'( 2 )
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+1s the freezing point depression caused by/1% solution of

the solute N I G N
< b -
* Example:~ = -
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Lidocaine hydrocchloride | 0.25g AT, = 0.13C°

i, S
o,
Make isotonic with sodium AT, =0.5 zd ( -
chloride q.s. , 3 /C%/\/q(
ssila) Y
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® The decrease cause % ltdocalne hydrochlorlde is 0.13C°
® Then for 50 ml of er tﬁt contal@ldocame hydrochlorlde

1% lidocaine hydrochlorlde - 0.13 C° 144

5 — )ﬂ @W) Y
0.5% Lidocaine hydrochloride -2 X ~ 9
- Isotonic sodium chloride 0.9% decreases the freezing point of water by

0.52 C° so: %Y Y3 D

0.52 C°-0.065 C°(=0.455 C° — 155
Thus, the percentage ol sodium chloride (X) to give this freezin‘g%iji

depression is: | 2
0.9%=> 0.52 C° e, 799 AT /58
XD0455C o ggg e = pRw i
X=0.788% —n Bo =

So 50 ml of 0.788% NaCl will require 0.394 of sodium chloride
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|Isotonic Solution V Values

® TheV value of a druwe of water to be added to a
[‘s?&:lhed Welgbﬂ drug to prepare an isotonic solution

o TheV Values are given in tables constructed fo -
MLwlé._d_(@wP\ o8 //w © 5{} 1o g5 15k

e basic pr1nc1p\le is to prepare an isotonic solution of the

@%&WMOIUUOH to a final

volume with a suitable isotonic vehicle
// —
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4 .
Percentage, ratio strength, and other
concentration expressions
Parts per Million (PPM) and Parts per Billion (PPB)

® The strengths of very dilute solutions are commonly
expressed in terms of parts per million (ppm) or parts per billion
(ppb), i.e., the number of parts of the agent per 1 million or 1
billion parts of the whole.

Example

® Express 5 ppm of iron in water in percentage strength and

ratio strength.

® 5 ppm = 5 parts in 1,000,000 parts =1:200,000, ratio
strength = 0.0005% percentage strength,




 Percentage, ratio strength, and other A
concentration expressions

* Molarity (M) is the expression of the number of moles of solute
dissolved per liter of solution. It is calculated by dividing the
moles of solute by the volume of solution in liters.

- s

~ solution (L)

My

® Molality (m) is the moles of solute dissolved per kilogram of
solvent. Molality is calculated by dividing the number of moles of

solute by the number of kilograms of solvent.

L
MASSsolvent (kg)

Ma =




g Systems of measure
International System of Units (Sl)

® The International System of Units (SI), formerly called the
metric system, is the internationally recognized decimal

system of Weights and measures.

® For length, the primary unit is the meter; for volume, the liter;

and for weight, the gram




” Systems of measure

International System of Units (Sl)

® Prefixes TABLE 2.1 PREFIXES AND RELATIVE VALUES OF THE
INTERNATIONAL SYSTEM (SI)

PREFIX

MEANING

Subdivisions
atto-

femto-

pico-

nano-

micro-

milli-

centi-

deci-

Multiples
deka-

hecto-
kilo-
myria-
mega-
giga-
tera-
peta-

& exa-

one quintillionth (10 '®) of the basic unit
one quadrillionth (10 '°) of the basic unit
one trillionth (10 '2) of the basic unit
one billionth (10 2) of the basic unit

one millionth (10 %) of the basic unit

one thousandth (10 3) of the basic unit
one hundredth (10 ?) of the basic unit
one tenth (10 ') of the basic unit

10 times the basic unit

100 times (10?) the basic unit

1000 times (103) the basic unit

10,000 times (10%) the basic unit

1 million times (10°) the basic unit

1 billion times (10°) the basic unit

1 trillion times (10'2) the basic unit

1 quadrillion times (10'%) the basic unit
1 quintillion times (10'®) the basic unit




" Systems of measure h
International System of Units (SI)

Guidelines for the Correct Use of the SI

) Unit names and symbols generally are not capitalized except when used at
the beginning of a sentence or in headings. However, the symbol for liter

(L) may be capitalized or not.
® Examples:4 L or 41,4 mm, and 4 g; not 4 Mm and 4 G.
J In the United States, the decimal marker (or decimal point) is placed on

the line with the denomination and denominate number; however, in

some countries, a comma or a raised dot is used.
® Examples: 4.5 mL (U.S.); 4,5 mL or 4:5 mL (non-U.S.).
[ Periods are not used following SI symbols except at the end of a sentence.

* Examples:4 mL and 4 g, not 4 mL. and 4 g.

- /




g Systems of measure
International System of Units (Sl)

Guidelines for the Correct Use of the SI

JA compound unit that is a ratio or quotient of two units is

indicated by a solidus (/) or a negative exponent.
® Examples: 5 mL/h or 5 mL-h!, not 5 mL per hour.
Symbols should not be combined with spelled-out terms in the

same expression.
® Examples: 3 mg/mL, not 3 mg/milliliter.

JPlurals of unit names, when spelled out, have an added s.

Symbols for units, however, are the same in singular and plural.

® Examples: 5 milliliters or 5 mL, not 5 mLs.




: Systems of measure
International System of Units (Sl)

Guidelines for the Correct Use of the SI

JTwo symbols exist for microgram: mcg (often used in pharmacy

practice) and g (SI).
) Decimal fractions are used, not common fractions.
® Examples: 5.25 g, not 5, g.
A zero should be placed in front of a leading decimal point to

prevent medication errors caused by uncertain decimal points.

® Example:0.5 g, not .5 g.




g Systems of measure
International System of Units (Sl)

Measure of length

* 1 kilometer (km) 1000.000 meters
® 1 hectometer (hm) 100.000 meters
® 1 dekameter (dam) 10.000 meters
® 1 decimeter (dm) 0.100 meter

® ] centimeter (cm) 0.010 meter

® 1 millimeter (mm) 0.001 meter

® | micrometer (m) 0.000,001 meter

® 1 nanometer (nm) 0.000,000,001 meter




(! Systems of measure
International System of Units (Sl)

Measure of volume

1 The liter is the primary unit of volume.

* 1 kiloliter (kL) 1000.000 liters
® 1 hectoliter (hL) 100.000 liters
® 1 dekaliter (dal) 10.000 liters
° 1 liter (L) 1.000 liter

® 1 deciliter (dL) 0.100 liter

® 1 centiliter (cL) 0.010 liter

® 1 milliliter (mL) 0.001 liter

® 1 microliter (L) 0.000,001 liter




 Systems of measure
International System of Units (Sl)

Measure of weight

[ The primary unit of weight in the Sl is the gram.
* 1 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) 0.1000 gram
® 1 centigram (cg) 0.010 gram

1 milligram (mg) 0.001 gram

® 1 microgram (g or mcg) 0.000,001 gram

I nanogram (ng) 0.000,000,001 gram

® 1 picogram (pg) 0.000,000,000,001 gram

1 femtogram (fg) 0.000,000,000,000,001 gram




e
Systems of measure

Other systems

Avoirdupois system for measuring Weight

® According to this system the standard unit for weighing is
pound (Ib) and all other measures of mass are derived from
pound
1 pound [Ib] = 16 ounce (avoir) [oz]
1 Ib = 7000 grains
1 ounce (avoir) = 7000/16 = 437/.5 grains




 Systems of measure
Other systems

Apothecaries system for measuring Weight

® The standard weight in this system is the grain

20 grain (gr) = 1 scruple

60 grain = 1 drachm [ ] = 3 scruples

480 grain = 1 ounce (Apoth) [ ] = 8 drachm

5760 grain = 12 ounce (Apoth) = 1 pound (Apoth)

The smallest weight (grain) is equal in weight for both systems,
but the weight of pound and ounce is different
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Egrphysician asks a pharmacist to calculate the dose of a cough
S)érup so that it may be safely administered dropwise to a
child. The cough syrup contains the active inoredient
dextromethorphan HBr, 30mg/ 1 SIHR‘ in a/120-ml bottle.
Based on the child’s weight and literature references, the
pharmacist determines the dose of dextromethorphan HBr to

be 1 .5mg for the child.
The meﬁicine dropper to be dispensed with the medication is

calibrated by the pharmacist and shown to delivergo drops of
the cough syrup per 1 ml. \m/_ 20 d,

Calculate the dose, in drops, for the child@/@@
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v-9¢ The regimen for a drug is as follows: 5 mcg/kg q week x 2, then 7 N
7)) o eeks:Calculate the dose in mcg that patient receives

. n) ()9}\ C "/k
a.323.9 g T
N\ @ 6Y. . . l
b. 647.8 AL 7 <13 T g /\Aa( W
c. 1101 \ §o J >
d. 453 meq = "¢
e IS\ M; 2}“) %Q:ﬁ;s

* How many milligrams of a drug does a187 IB patient receive over a 4
hour period if the recommended dose is 3.5 m/kg/h?

————
a. 296.5 \\/IM /(
b. 1186 \/?/Zﬂle
|/
c. 187
d. 2372 [\b—>» U 53
e. 595
lg7 —)




Extra practice

® The pedlatrlc dose for an antibiotic 1sj g/ kg)gday for 5 days How many micrograms
should be given to a 45 Ib child for the entire treat

a. 1019 \ by —5 5 Yo

b. 204 Y5 o

c. 2038 X

d. 90

c.40.9 o> Bmcd

5 ¢y

A T~
0 bhf an antibiotic results in antibiotic results in a peak blood serum level a{f:E mcg]/ mL.)
STATAS ¢ S of-the-druae should be given to 4 143 atient’if'a pea
L Z

c. 286 ,gm(j//fg
d. 357.5 /_,{LJJ) MLJQ\,TS




Extra practice

® Pharmaceutical Calculations, Howard Ansel, 31th

Edition, 2010 (chapter 7)




