
CHAPTER 8

BUFFER

AND

ISOTONIC SOLUTION
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PHARMACEUTICAL BUFFERS

 1- Gifford buffer: 

 H3BO3/Na2CO3.H2O            pH = 5 – 9

 2- Sörensen buffer:

 NaH2PO4/Na2HPO4 pH= 6 -8

 3- Clark and Lubs buffers:

 a- HCl/KCl pH= 1.2 – 2.2

 b- HCl/ K2HPO4 pH= 2.2 – 4

 c- NaOH/ K2HPO4 pH= 4.2 - 5.8

 d- NaOH/ KH2PO4 pH =5.8 – 8

 e- H3BO3.NaOH/ KCl pH= 8 - 10
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ISOTONIC SOLUTION

The solution which has the same salt 

concentration of cell contents, or has the 

same osmotic pressure (π) as the cell 

contents.

0.9 g of NaCl per 100 mL is Isotonic 

solution of red blood cell
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HYPERTONIC SOLUTION

The solution which has concentration of 

salt more than of cell and causes to passes 

the water from the cell membrane 

 the cell will be shrinking and causes 

Osmotic pressure (π) cell larger than 

inside the cell.

2% NaCl is an Hypertonic solution will 

respect to the blood
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HYPOTONIC SOLUTION

 The solution which has a salt concentration lass 
of the cell.

 The water passes to the cell through the cell 
membrane because of Osmotic pressure (π) inside 
the cell is larger than outside 

 The cell will be swell and finally burst.

 This phenomena is known hemolysis.

 0.2% NaCl is an Hypotonic solution with respect 
to the blood

 Finally:

 0.2 %          0.9%           2%

 Hypo             iso Hyper
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MEASUREMENT OF TONICITY

1- By hemolytic method

2- By determine Colligative 

properties: 

ΔTf= Liso C
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CALCULATION TONICITY USING LISO VALUES

 ΔTf = Liso C

 C: Isotonic concentration with body fluid.

 ΔTf: Isotonic freezing temperature depressing = 0.52 0C 

for  NaCl Isotonic concentration.

 Liso: for NaCl = 3.4 from table 

 C = ΔTf / Liso = 0.52/3.4 = 0.154 M of NaCl (Isotonic 

concentration

 We have:

Isotonic  C of NaCl = 0.9%

M = W*1000/(Mw*V) = 0.9x1000/(58.5x100) = 0.154 M
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METHOD FOR ADJUSTING

Tonicity and pH
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CLASS 1 METHODS

 By calculation the quantity of NaCl or other 

substance is add to the solution of drug to render 

them Isotonic by using ΔTf. 

 NaCl method:

 ΔTf = 0.52 0C make Isotonic with body fluids

 ΔTf = Liso(drug) *1g/Mw (drug) ……….1

 ΔTf = Liso(NaCl) *E(g)/58.45 (NaCl) ……2

 E(g) of NaCl add to 1 g of drug to make Isotonic 

 From 1 and 2

 So,  ΔTf =ΔTf , equation 1 = equation 2 = 3.4 C

 E= 17 Liso(drug) /Mw (drug)

 E, g of NaCl to adjusting tonicity
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ALTERNATIVE ISOTONIC AGENT

 Mannitol, propylene glycol (glycerin) also Isotonic 

agent alternative to NaCl. 

 The concentration of these agents for Isotonicity

calculated by :

 X = Y/E 

 X: g of Isotonic agent to adjust Isotonicity

 Y: g added of NaCl for Isotonicity
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CLASS 2  METHODS

WHIT- VINCENT METHOD

 By addition of water to the drugs to make an 

Isotonic solution, followed by addition of an 

Isotonic solution or Isotonic buffer to bring the 

solution to final volume of V.

 V= w* E* 111.1

 W: g of drug

 V: mL of Isotonic soln. that maybe prepared by 

mixing the drug with water.

 111.1 = 100/0.9 ( NaCl Isotonic concentration) 

 E from Table 8-4

 We can calculate V for each w to reach Isotonic

 V for 0.3 g of drug reported in table 8-4
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SPROWL’S METHOD

 This method is modification of White-Vincent

 By choosing w = 0.3 g of drug in 1% solution using 

Ophthalmic and parenteral solution.

 So the volume V of each drug is calculated in table 8-4


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