


Percentage, ratio strength, and other

concentration expressions
2arts 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), 1.¢., the number of parts of the agent per 1

million or 1 billion parts of the whole.
Y parts per million=Y x 10%-6 g / ml (W/V)

3’xal’“l)le Y parts per billion= Y x10"-9 g/ml ( W/V)
- Express 5 ppm of 1iron 1n water in percentage strength and
rat10o strength.

=5 ppm = 35 parts in 1,000,000 parts =1:200,000, ratio
-strength = 0.0005% percentage strength,

| Y
Sppwm — 5’0“(‘"’ s Y ___5___%;!9_ - ©0-0005%
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Percentage, ratio strength, and other

concentration expressions
* Molarity (M) 1s the expression of the number of moles of
solute dissolved per liter of solution. It 1s calculated by
dividing the moles of solute by the volume of solution in
liters. Na mA — mess

C| Ma = lution @ ey

* Molality (m) 1s the moles of solute dissolved per kilogram
of solvent. Molality 1s calculated by dividing the number of
moles of solute by the number of kilograms of solvent.

£ M :

 MasSsoivent (kg
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1 . Molarity (M)
2. Molality (m)
3. Normality (N)

. %
5. Ppm
6. PPb
A | in X

8. [l»x



Percentage, ratio strength, and other 01 moleof H2504

concentration expressions N;;:;tf” el
* Normality. A common way of dealing with acids, bases,
and electrolytes involves the use of equivalents.

» Onerequivalent of an acid 1s the quantity of that acid that 1 H2SO4—> 2H+ + SO4

supplies or donates 1 mole of H+ ions. e |
».One-equivalent.of-a base is the quantity that furnishes 1 }

. X ity &
mole of OH- 10ns.

o e

e g y5et) OY g0 20 e

» One equivalent of acidwreacts with"l"equivalent-of-base.

* Equivalent weight can be calculated for atoms or

molecules. ¥

Ve
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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 inveggely proportional to the concentration.

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

2. The equation: quantityl x concentration1 = quantity2 x
556 Flconcentration2 — (v ¥ = Vo %S2)

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 40

Alligation medial 0.1 M in 1 liter

5. Alligation alternate 10 L idasy 0.IM I eSCn ) b

S ke sm 02M pay s 71y 5S6 05L L 5SH s Sl ), 0.0IM S S 7, S
*** (inversely -2.:.,&9 AN )/




Concentration and Dilution

» Stock 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

» General formula for solving:V1 X S1 = V2 X 82

- V1= the quantity or the amount of the original
DERDERRLIGE 7 -5 U b i il st o S H Bl e Y 5

815550 lelad o
» S1=the % SIrengtn of the original preparation
expressed as adecimal or percent
» V2= the quantity or amount of the wanted preparation

« S2= the % strength of the wanted preparation
expressed as a decimal or percent
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@ Solute particle
@ Solvent particle  Concentrated solution Dilute solution




Concentratlon and Dilution

ci,8, M s
# Example If 500 ml of a 15% solution are diluted

to 1500 rhl what will be the percent strength ?
500 m| (l/l) X 15% (S1)= 1500 ml (V2) X S2

= V9,
S$2=5% 3 = ;f
V2
- |f 1000 ml of a 20% solution are diluted to 5000
ml what will be the percent strength? C3,8:=1

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




Dilution and concentration

T S— \ > gov\g’o‘m}\\\{ O
Exampie L _0 3 e

» How many milliliters of a 1:50c;s't0ck solution of ephedrine
sulfate should be used in compounding the following
prescription?

R, ephedrine sulfate 0.25% _
AL <,
C = __'_.“ — 2 2'/‘
BomL \eo rose water. ad 30 mL
i = VaC: _ z0%x 0257 = 3?‘5 L Ve
< 2.,
0.25 ¢

100 mL < 30 mL = 0.075 g drug required

50 mL xmL
g 0.075 ¢
x = 3.75 mL of stock solution required
w3
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Concentration and Dilutiovn e

C————————2

* Solve: \/2:? " -y

7. How many milliliters of a 25% solution can be
prepared from 750m| of a 65% solution?

Answer: 1950 ml -

2. If 30 gm of a 45% powder was diluted to make
a 30% powder, how many grams will the new
preparatlon weigh? w.=w.cC

Answer: 45gm .

3. If 20 mI of a 1:200 solution of a chemical is
diluted to 500 mI what is the ratio strength?

Answer:; 1 5000

Co = 2% 3= 20 \ =\ 35000
e ™ B e, b WM




Reducing and enlarging formulas
e \'k‘ L2 L“;J\ bl oy o))
* The pharmacist is often-required to.reduce
or.enlarge a recipe.

* Problems of this type are solved through
—dproportion, 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

WWW

formula.



Reducing and Enlarging formulas

*» Determine the total weight or _volume of
Ingredients and convert to the required quantity.

The quantity in the original and new formulas will
have the same ratio

o izl 5 8
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Reducing and Enlarging formulas

» Calculate the amount needed for 50 ml strong sodium
salicylate mixture

Sodium salicylate 10g # c.05 = o.Eq

Sodium metabisulfate 1g #0.05 = o©-054

D.S. chloroform water 525 ml %0085 = 24-20m)

Water q.s. 1000 ml
Answer: Factor = &Ll L W 2l s A L
Sodium salicylate 0.5gm Factor = 50/1000 = 0.05 -
Sodium metabisulfate 0.05g
D.S. chloroform water 26.25 ml
Water 50 ml— <=t




Reducing and Enlarging formulas

» Calculate the amounts needed for 100 ml|

peppermint water?
Peppermint water:

Peppermint ol

2ml *o.| = 0-2nd

Talc

159 ol s 1.49

Purified Water q.s.

1000 mi

Answer:
Peppermint 0.2 ml
Talc 1.5.gm

Purified water g.s. 100 ml = 2=




4 N
(V/v)
» What is the percentage of alcohol in the following
mixture ?
(k2H,) Alcohol 2% 5ml (0.1 ml)
(RoH,) Alcohol 4% 10 ml (0.4 ml)
s A= \@2 U —> \°°
. x —> 5 ) w— ¢
Answer: B e sk i M
— 0
X 333 /0 ToteA V o8 winhue = \Cwd
Tohd wmedol Rod s .5
05— \§ wl or o5 A \oo/
=z —> \go L \5
- |
\_ = 2337, ?
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Reducing and enlarging formulas

Formulas that indicate

quantities Ry white wax _12.5 g
Example 1 pound =454 ¢
» The following prescript ion for mineral o1l 60.0 g
cold cream provides a 100 g
quantity. lanolin YU.EU # | 25
» What mass of each ingredient
IS required to provide 1 pound R 1.0 g
(AV) of cream? 45Y o
F_ucds _ .54 rose water T240¢g
Seog |~
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Example (solution)
1 pound (AV) =454 g

iIngredient)
12.5 g x 4.54

60.0 g x 4.54
2.5 gx4.54

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

56.8 g of white wax

272 g of mineral o1l

11.4 g of lanolin

4.54 of sodium borate

109 g of rose water

™
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Reducing and enlarging formulas
Formulas that indicate parts

* When dealing with formulas that specify 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 1n order to
set up a proportion. Part : 0345 Jlod| oo

g Il o Sasf jrams o Jalax S 3w




Reducing and enlarging formulas
Formulas that indicate parts

Example
* What quantities should be 3
Ry parachlorophenol 5 %7 parts
used to prepare 100 g of
|
camphorated camphor 5 %13 parts
parachlorophenol? o
7 parts + 13 parts = 20 parts total
l:' = 00 = 22 e
20 ——
7 parts X8 .

70 parts ~ 100 g x = 35 g of parachlorophenol

13 parts Xg
20 parts 100 g

x = 65 g of camphor

LS



Iso-osmoticity and Isotonicity
5
» Osmosis is a phenomenon that occur when a
3«2 S€EMipermeable membrane (permeable only to solvent
molecules) is used to separate solutions of different
solute concentrations M leypd L 3 olaall o

» The solvent molecules cross the membrane from
lower to higher concentration lto establisha —

concentration equilibrium of solde

» The pressure driving this movement called osmotic
pressure

» Osmotic.pressure is governed by the number of
particles of solute in solution

—3-
* |so-osmotic solutions: solutions containing the same
concentration of particles and thus exert equal
osmotic pressure

L1,
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Hypotonic Solution .,o.on.c' s&maon Hypertonic solution
} } ¥
—e > e =
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Beaker A Beaker B Beaker C

100 mi dH;0 100 ml 25% sugar 100 ml 50% sugar
Swelling ( lysis) Shrinkage

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

DEAKer ( (ml.nnmg 50)9% Sugar In his case. 1he solule concentration of the beaker 1S hlghm {han

that of the bag

ol 555 308 e 3 )ka3 L ) Ve
3l W e S8 g o gl cpall WY Tso 5
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(Sl Solute J\ 587 ) Ml Slyd Ll 58 dalad (b Solute ) 587 ) S by Ml 583 oo oSGl iy Jlis
Hypertonic Isotonic Hypotonic
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Iso-osmoticity and Isotonicity

el
* A 0.9% solution of sodium chloride (normal saline) is

Iso-osmotic with blood o, % 5\ =) icotonie i s <\
+(Isotonic)means equal tone and sometimes is used <
interchangeably with the term(iso-osmotic)

5?1;97- The importance of using isotonic or iso-osmotic
o+ <v! solutions is to assure that there is no tissue damage
150 =41 or pain when the formulation is administered

» Hypotonic solutions produce painful swelling of

tissues
» Hypertonic solutions produce painful shrinking of
tissues

N b7
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4| ui‘ S\ Isotonicity Js Lo | o
Methods used to adjust the i Vb eple

iIsotonicity of compounded solutions:

1. ‘Sodium-chloride-equivalent method:
the most widely used

The NaCl equivalent (E) is the amount of NaCl
that has the same osmotic effect (based on the

number of particles) as 1gm of drug

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

2. Cryscopic method
3. Isotonic solution V values




Methods of adjusting the tonicity
Class I: NaCl equivalent method

In NaCl equivalent method, NaCl or some other substance is added to the solution
of the drug to make the concentration of the solution equivalent to 0.9% NaCl, and

thus make it isotonic with body fluids.



