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- One of the greatest potentials for error in prescription compounding is
/Sﬁ:m area of pharmacy math or pharmacy calculations

_ A misplaced decimal or “estimated” value for a medication can have
> t—serious consequences including death

P,
here is no excuse for ignorance in this area and an individual

unprepared to do the necessary calculations should not be involved in
pharmaceutical compounding
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A5 ¢ Numeral a word sngn, or group of words and signs representing a ?Emie(" H
R\_
e 5
3 ! Numerals
J‘/'J ‘ ys f tR ebasedo letters of the Alphabet | .
ruy (,fcs’;é »A numeral s tem of ancient Rom b, '
100 D: 500 M: 1000 :
01 \/\; o >I: one, V: five, X: ten, L:50, C: O,J))\UUJ
J 221/ SThe first ten Roman numerals are: I, 1, i1, v, v, VI, VI VI X, X
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Decimals
A decimal is a fraction whose denominator is 10 or a multiple of 10
e.g.: Crss) 28 z =
, \§usle)i o o LS S
-0.7=7/10 :
_— = r .
-0.06= 6/100 (eodingy g ( d
sy el o
~ . -0.006= 6/1000
S\ (@ L, —
A
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¢—(0.3=0.30=0.300) 30
*0.3= 3/10
*0.03=3/100
*0.003=3/1000
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g Using ratios, proportions, and
o gk 9“@ percentages in dosage
calculations: Qsyp

Example: a vial of Rociphen contains 100 milligrams per milliliter. How
many milliliters should be given to a patient to obtain 650 milligrams?

100mg 2> 1ml

650mg > Xml 1OOM3/mL
X=6.5 ml

. g ‘/L’?’a‘"' Zoomg__, Iml
c‘/-&‘“;ﬂ.,)’ﬂ%\fj:’)"}y o’;Omg)_(., 2
0l Cl 2og) o), .
S Al T IR

(6o




Using ratios, proportions, and
percentages in dosage
calculations:

Always look for what is being asked: Qb&?ﬂ et | D.LIC W\ )
-Number of doses 55y 2 245 S B

E — - e
.Mr 20 ep! n.\rvw. ~—-Total amount of drug o —
= \m.ﬁm of dose &s ¢ ‘2>

S i e ..N) Given any two of the above, you can solve for the third

volam *General Formula:
o 3 S

Streng\Wh

Number of doses= Total amount/Size of dose e) _\\_\&!

Total amount= number of doses X size of dose (.‘In.\ 20 4
e ——— i - \

———————

Size of dose= Total amount/number of doses
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Using ratios, proportions, and
percentages in dosage

Y O_Ne £\ i :
35 ¢ « calculations:

VATPU\ X/
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R.n QP’ s 2/ Example: how many @; theophylline does a patient receive
= 0 - per day, if the prescription indicates woo:ﬁ@
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X=900 mg total fl\a ngrﬂ,\.v\\\ W\OMN.M .

How much propranolol will a patient receive every 6 hours if he is to
e e —C—

receive 160 mg per day?
N

X dose=160 mg/4 doses C.MMN\AM WL\.E ,\\.\
X= 40 mg owLvg o § = o\ ~eaD/ oS
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Using ratios, Proportions, and
percentages INn dosage
calculations

H OW many doses are in 120m| 120ml of Benadryl Elixir, if one dose is SmI?
L JAnswer 24 doses)

romycin lactobionate is reconstituted ut yields a
0 :

of 50 mg/ml. How many, are required to give a
© (Answer: 18 ml)... be careful for the unit
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Mass percentage (fraction)

Wit%: Percent weight-in
drug or active ingredie

nt in 100 grams of a mixture (g/g)
————

-weight (w/w) expresses the number of grams of a

\ If a bottle contains 40 gm of ethanol and 60.gm of water then it contains 40%
> 2 \; J; \ ethanol by mass or 3.4 mass fraction ethanol e
S\ S - s %
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X+4 =100
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Mass perce ntage ( fraction)
! Examples: Prepare 500 m| of Phenol glycerin

So\ —  ¢—Phenol: 150 gm w1io 1.2 53 - \np

NG q,u* é «— Glycerin 850 gm relies X > Soom L
3 Weight per mi of glycerin: 1.25 =g
i >‘/_: : g ‘ ' X = 625'3 b ‘Swin
(ul So for Preparing 500 ml of phenol glycerin the quantity of glycerin required
= =500ml X 1.25= 625 gm
Quantity of phenol required= 150*625/850= 110 gm 150 — 95
* So for preparing 500 ml of phenol glycerin the formula becomes: X — s 2z S

-Phenol 110 g Es DD, 4D X
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henol Glycerin Ip

Ly atbhap s

and glycerin 2 mixed in a beake he heaker is

ently'until is becomes a solution.

l an&sth@c and local antiseptic. Phenol glycerin is used
ire Phenol Ga gle.and Phenol Glycerin Ear Drop

s ~\ |45
) hen_ql Glyce nwhen diluted with water becomes | & 4
diluted with glycerin.

ERNAL USE OWshould be displayed in the label. )
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(/yMass-volume percentage:

& (< B O‘*—"J f—— Weight-in-volume (w/v) percentage: expr
drug or active ingredient in 100 milliliters of a

O.S b . . . .
w /o) @n used foémtion made from @ dissolved in a liquid

For example a 40% w/v sugar solution contains 40 gm of sugar per 100 ml
—_——

esses the number of grams of a
mixture

=\ & of resulting solution
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Mass-volume percentage:
Example:
Calculate the quantity of sodi i ;
2 (w/V)% SO|L?tion fty:of sodium chl'o\r;de requ:red to prepare 400 ml| of
‘I ‘ ' W . .
_2gNaCl > 100 m solution “o Lo bk o
—_— S
X 400 m | e
X=8 g of sod : :
2% w/v salultl:; shigilde s dlssmr to produce 400 ml makes
A — = = S
L
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Strength of dilute solution= 1 in 10000= 100/10000= 0.01%

0.02/0.01= 2 times —> P P Du«.b\o, 0,0

Volume of solution to be prepared = moo ml
e —

\Umm_.mm of dilution= strength of noznm::.mnm\mn_.m:mﬂ: of dilute solution

Therefore, dilute solution is obtained c< diluting 500/2=250 ml of 1 in

5000 solution to 500 ml ————
1
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ass-volume percentage:

Example: ) TN
xample ﬂKUnh s QL%
v_,mvmqm 500 ml of a H in poooo solution from 1 in 5000 solution? v =

m = e (&
v A, mﬁ_,m:mﬁ: of concentrate 1 in 5000= 100/5000=0.02% | : 5o
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Mass-volume percentage:

Solve by yourself:
How much of a 5% will be required to prepare 1000 ml of a 1in 500

———

solution?  —
Strength of concentrate= 5% g = C o C.N
Strength of dilute solution= 0.2% 3 A

S e 57x Q| = 0. Ux 00g
Degree of dilution= 25 times 5 - =

Volume to be prepared = 1000 ml

Therefore dilute solution is obtained by diluting 40 ml of 5% solution to
e

1000 mi




-+

. Example: /
o

0«)408@5&/

Volume-volume percentage:

(v/v) percentage expresses the number of milliliters of a drug or active
ingredient in 100 milliliters of a mixture

~ Most useful when a liquid-liquid solution is being uqm@ﬂ\v\i

e ——

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

total volume -

Prepare 500 ml of 5% solution of chloroform in 50% m_n\omo_/.z

\:\r.hu —2 S
5 ml chloroform = 100 ml of 50% alcohol o S C D iledeay
X ml = 500 ml of 50% alcohol = o Lo —\Crw&.U\ D

D

X= 25 mljof chloroform dissolved in sufficient quantity ¢f 50% m_n@
make 500 ml of solution ~—— nmfl (UJ
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Ratio strength ( gesyaci ydsmo, i@ )

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

1:200 ratio strength can be ] =S
-1gm solid to 200 gm solid
‘,-.f—. o
-1 ml liquid to 200 ml liquid (Uolumc , Uolum O)
o —

-1 gm solid to 200 ml liquid (W&‘qh"‘: we‘(dhf«)
( po»—/f L et >
( wei9 hi ! Uo\u.mc>
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Example: %S
1f(2000 gm of @@. contain 75 gm of hydrocortisone, what is the

ercentage strenEE ‘W‘W! of the ointment?

2000 gm ointment > 75 gm hydrocortisone

100 0 gm ointment —) X
cn:entq
_ X=375% (w /w) g SSC
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Ratio strength

| were added to 480 ml of lotion what is the percentage
of phenol in the lotion

X=1.6% of phenol (\J / V)

100 ml of Iotion contain 1.6 ml of phenol
S —————

—_—

@ here\ ¢+ Cal e (4 Fo sl

lo \4’0(\

e S
POy X=1.6 4

Ratio strength
Solve: (w/u)

1.0f1. 2gm of menthol is added to 480 m| of lotion, what is the
percentage of menthol i in the lotion?
T —

Answer= 0.25% of menthol \ 2 — U0 mL

B Sae
g BAR G AL xR % 10O m (,
—~ / W many milliliters\of a 0. .1% solution can be made from one gram of
Ry ropine sulfa —

Answer: 1000m|
@1 C&J hra pipne St fele
Z()o mL Vg ga(“—eo’dl
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Concentration and Dilution

&

tock solutions are concentrated bulk solutions from which more dilute

solutions can be quickly prepared @ @

These solutions can be used with a ratio strength or percentage

strengths S N e R
General formula for solvingV1 X S1=V2X 2 ) ———— o OW.O
<m the quantity or the amount of the obml.__m_.vqmomago: :L\rm..ﬁv,.(. ,
51= the % strength of the original preparation expressed as a decimal or

percent —

V2= the quantity or amount of the wanted preparation

—

$2= the % strength of the wanted preparation expressed as a decimal or
percent el




,\ ) .

Réduﬂcing and Enla B
formula '8ing

Determme the total wej ght or vol
required quantity. The quantit tyin
have the same ratio

203 6
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o) Reducing and Enlarging

ume of ingredier

s and convert to the
the original ;

and new formulas will
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Gajeus formulas A0 /

50m [-/9 . : :
i Calculate the amount needed fof 50 ml stfong sodium salicylate mixture
"y

(( Sodlum salicylate 10g

Sodium metabisulfate 1g

os‘(%f(\c-l Cocmauleds
D.S. chloroform water 525 ml
Water q.s. .

Answer: Ceacd Uslume
Sodium salicylate 0.5g o \{ _\fn) Llo

Sodium metabisulfate 0.05g ~y2 v
D.S. chloroform water 26.25 ml  Ant

Soms

@(mb‘um )\ij —> \Goomnml (weter) ;é,)\(/_ol/

m O“‘)CC_(QD)
C i—> 504l cf_,S;d\ 3
((d.xmﬂ&u’v

L—-&q_c_w_) Ll des _{‘” Qiped &
=5

Colume, 3 Fé&:‘)




St

éd-’ucing and Enlarging
formulas i

i ?
Calculate the amounts needed for 100 ml peppermint water:

=)
\C> /
1::’000ml — o m b

Ao O

(CA%‘M

0 Qoonis 02y U
il s

Peppermint water:
Peppermint 2ml
Talc 15gm
Purified water q.s.
Answer:
Peppermint 0.2 ml

Talc 1.5gm
Purified water q.s. 100 ml

q“——‘ \Oo
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What is the percentage of alcohol in the following mixture ?
Alcohol J<0% e, £
t—Alcohol (Lu/u)/ 4%

Answer:

0.1+0.4=0.5
0.5/(5+10)=0.0333 X

X=3.33%
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Alligation method
How many parts of an 20% w/v solution and g% w/v solution ar
’ e e needed to produce an
i w/

*Solution of Highest Concentration: 20% w/v

4 s o P \n !
S s *Solution of Lowest Concentration: 8% w/v J’I‘j" s ULZU\ i );> X \‘r ‘{J/"f;() R
J" \S\J D €1+—Solution of Desired Concentration: 10% w/v /—7 i C ,),':/ C |
o ,)_12_(,\ *Subtracting the lower concentration (8 w/v) from the desired concenfration (10% w/v)=2 ‘
(higher concentration ratio value) o 2 2 o
5 *Subtract the desired concentration (10 w/v) from the higher concentration (20% w/v) =@> S G
(lower concentrotion ratio value) O oile Ll
This gives us a ratio ohigher concentration : lower concentration) v
_Let’s suppose that the question asked us to produce 500mL of 10% w/v solution. (J)\J)\ f( "
. In this case, we know the ratic - 2:10 S - J'J ¢
In other words, 2 parts higher concentration to 10 parts lower concentration. J
(»\"\q\\chn \ S In other words, there are 12 parts (2 parts + 10 parts):
Concerchon *2/12 x 500mL = 83.33mL

*10/12 x 500mL = 416.66mL
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Iso-osmoticity and Isotonicity
2 =
Osmosis is a phehomenon that occur when a P s 2 c
r -~
1 membrane (permeable only to solvent molecules) is used to separate oo S Ao
SO\\)E solutions of different solute concentrations 2o T 8)
r";." Th molecules cross the membrane from lower to higher ‘_ ~o ( Salv em\-—)
d\; ‘{\. :',‘ -~/(‘ B concentration to establish a concentration equilibrium (,.:g !
e \'J_f_, 13 > this movement called osmotic pressure
Vg - (s
i Osmotic pressure is governed by the number of particles of solute in’\ Yotk
L \so) ! solution ESS >
W\S & s . _‘) \
s 4G 2 Iso-osmotic solutions: solutions containing the same concentration of \i/)—“’
"2\/\()} (f particles and thus exert equal osmotic pressure J g Q; B
D OP22/ N\ LS (o QY Pus oL e
\ = - » = :
\(}/v e (Pt (o AR (So\wtc,)
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Hypotonic Solution Isotonic Solution

(0 vl 1 e Gy cortente’ (™ miatew B0 e Bag eontents

<

}‘ -
S EY =
Beaker A Beaker B Beaker C
100 ml dH,0 100 m! 25% sugar 100 ml 50% sugar

In the .'ma'om-.mmx walch wh
boaker contain ng 50%
that of the bag

at happens when a bm contaming 25% suger is placed ina
IGAr. In this case, e solule concentration of the bed ket Is highor than

S8 LS \ f.q,!p{".l_b\.g‘ (,;Lpg.\ @D
e Sh crolte 0655 C 0,53
Hypertonic Isotonic

burs

Hypotonic
HO
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Iso-osmoticity and Isotonicity

| A 0.9% solution of sodium chloride)normal saline) is iso-osmotic with ——1
bloo ————

Na

____ Isotonic means equal tone and sometimes is used interchangeably with
" the term iso-osmotic

Theof using ‘sotomc or iso-osmoticsolutions is to assure

that there is no tissue damage or pain when the formulation is '\-
administered

Hypotonic olutions produceéainful swelling of tissues ) I

iesolutions produc@- ful shrinking of @ ’5 Sz
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G;eilculat!thelebntrlbution of atro
of the solution (t

| pine sulfate to
he sodium chlorid

the osmotic pressure
€ equivalent fo

I atropine sulfate ( E)=
X 2g/100 mi=06 g atropine sulfate wi|| be present in the

0.13= 0.078 gm will be th

be the sodium chioride equivalent
Opine sulfate

3/5/202:¢
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Isotonic Solution V Values

Q_..m V value of mlaﬂcm Js the volume of water to be added to a specified
weight of drug to prepare an isotonic solution

)\\\gv The V values are given in tables constructed for 0.3g and 1.0 g of drug

The basic n::oi_m is to prepare an isotonic solution of the prescribed
drug and then dilute this solution to a final volume with a suitable
isotonic vehicle

(4%) 5153 1sS (0 LJr V3 ¢ Aot St
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