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Electrolytes
 Electrolytes: A substance that forms ions when dissolved in water is

an electrolyte.

 An ions can have either a positive charge (cation) or a negative charge

(anion).

 Human body contains several primary ions of electrolytes. The major

electrolytes found in the human body are;-

MAJOR ELECTROLYTES
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Physiological Ions:

 The ions which help or

maintain normal physiology of

our body known as

Physiological Ions.

 These ions are directly

associated with normal function

& physiology of human body.

 Physiological Ions are present

in both extracellular &

Intracellular fluid.
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 The body fluids are solutions of inorganic and organic solutes.

 The concentration balances of the various components are maintained

in order for the cells and tissues to have a constant environment.

 To maintain the electrolyte balance, there are regulatory mechanisms

which controls pH, ionic balances, osmotic balances, etc.

 The electrolytic concentration will vary with a particular fluid

compartment.

1. Intracelluar fluid – (45 – 50% of body weight and present with in the 

cell). E.g.-Cytoplasm

2. Extracellular fluid – (12 – 15% of body weight and present outside 

the cell). E.g.- Tissue fluid

a. Interstitial fluid – (12 – 15% of body weight and

b. Plasma or vascular fluid (4 – 5% of body weight)
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 Intracellular water: Fluid inside

cells

 Extracellular water: Fluid is

outside the cells

 i.e. within interstitial tissues

surrounding cells, blood plasma,

and lymph

 The electrolytes are necessary for

maintaining osmotic pressure and

electro neutrality (equal number

of cations and anions).

 The electrolytes also essential to

transmit impulses.
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SODIUM

 Location : Extracellular compartment as salt Na+ 

 Normal level : 136 – 142 mEq/L 

 Normal intake / day : 5 to 20 gm 

 Daily requirement : 2 to 5 gm 

 Excess amount of sodium intake is excreted by urine. 

 Na+ level in blood controlled by aldosterone and antidiuretic hormone 
(ADH). 

Function : 

 Contraction of muscle 

 Transmission of nerve impulses in the nerve fiber 

 Maintain electrolyte composition of various body fluid and normal 
hydration. 

 Maintain osmotic balance along with Cl-

 In kidney , maintain blood-urine volume level
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HYPONATREMIA

Low Level of Sodium Na+ In Body 

Reason : 

 Extreme urine loss (diabetic patient) 

 Kidney damage 

 Diarrhea 

 Vomiting 

 Excessive sweating 

 Addison’s disease 

Recognized by : 

 Muscular weakness 

 Dizziness 

 Headache 

 Hypotension 

 Tachycardia
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HYPERNATREMIA

High Level of Sodium Na+ In Body 

Reason : 

 Dehydration 

 High sodium intact 

Recognized by : 

 Intense thirst 

 Fatigue 

 Restlessness 

 Agitation 

 Coma 

Treatment : 

 Hyponatremia = electrolyte replacement therapy 

 Hypernatremia =low sodium diet , diuretic
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CALCIUM

 Location :1% in extracellular and 99% in bones and teeth combined with 

phosphate to form crystal lattice of mineral salt. 

 Dietary source : milk , cheese, green veg, eggs and fish. 

 Absorbed in all part of small intestine. 

 Excreted by sweat, urine and faeces. 

 Daily intake in adult is about 800-1000mg 

 Per day minimum requirement in adult is about 400mg. 

 More calcium require in children, during pregnancy and lactation. 

 Total plasma calcium is 8.8-10.4mg/100ml 

Function : 

 Blood coating 

 Muscle contraction 

 Release of Ach from neuron 

 Bones and teeth
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Hypocalcemia

 Decrease calcium level in body 

Reason : 

 Lower absorption 

 Vit. D deficiency 

 Bone cancer 

Symptoms : 

 Titanic spasm 

 convulsion
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Hypercalcemia

 Increase calcium level in body 

Reason : 

 Hypervitaminosis

 Bone neoplastic disease 

Symptoms : 

 Muscle weakness 

 Constipation 

 Cardiac irregularity
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CHLORIDE

 Location :found in all body fluid. 60% chloride present in plasma. 

 Normal plasma chloride concentration is about 95 to 103 mEq/litre. 

 Chloride ion absorbed in intestine and excreted by urine and by 

sweating. 

Function : 

 Maintain hydration 

 Maintain osmotic pressure 

 Maintain normal cation-anion balance in vascular and interstitial fluid 

compartment
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Hypochloremia

Decrease Cl- ion in body 

Reason : 

 Metabolic acidosis seen in diabetes mellitus / Renal failure 

 Lack of reabsorption from kidney 

 Therapy of diuretic 

 Excessing vomiting / Loss of gastric acid 

Symptoms : 

 Alkalosis 

 Respiratory depression 

 Muscle spasm
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Hyperchloremia

 Increase Cl- ion in body 

Reason : 

 Excess loss of bicarbonate ion 

 Dehydration / vomiting or diarrhea. 

 High fever that causes sweating and dehydration 

 Too much salt intake. 

 Diabetes insipidus, which causes the kidneys to pass large amounts of fluid. 

 Addison’s disease 

Symptoms : 

 Irregular heart rate 

 Confusion, difficulty concentrating, and personality changes 

 Numbness or tingling 

 Seizures and convulsions 

 Fluid retention / high blood pressure / muscle weakness , spasms, or 
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POTASSIUM

 Location : found in intracellular fluid 23 times higher than in 

extracellular fluid. 

 Normal plasma K+ concentration is 3.8 to 5.0 mEq/litre. 

 Daily require 5 to 7 gm/day. 

Function : 

 Contraction of muscle specially cardiac muscle 

 Transmission of nerve impulse 

 Maintain electrolyte composition in various body fluid 

 Help to regulate pH 

 Maintain osmotic balance
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Hypokalemia

Decrease K+ ion in body 

Reason : 

 Lower absorption 

 Malnutrition 

 Diarrhea , Vomiting 

 Burn 

 Urine loss 

 Heart disease 

Symptoms : 

 Fatigue 

 Cramp 

 Low B.P 

 Mental confusion 

 Increase urine output16



Hyperkalemia

Increase K+ ion in body 

Reason : 

 Kidney damage , Dehydration 

 Cardiac disease 

 C.N.S. depression 

Symptoms : 

 Anxiety 

 Abdominal cramping , Weakness 

 Diarrhea , Burning sensation 

 Bradycardia
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MAGNESIUM

 Location : found in intracellular fluid. 54% in bones and 45% in ICF and 

1% in extracellular fluid. 

 Adult human body contain 25 gm magnesium. 

Function : 

 Myocardial infraction 

 It activate enzyme involved in carbohydrate and protein metabolism 

 Important in neural transmission 

 Neuromuscular activity 

 Require for the function of sodium / potassium ATPase pump system.
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Hypomagnesemia

 Decrease Mg++ ion in body 

Reason : 

 Lower absorption 

 Malnutrition 

 Diarrhea 

 Chronic alcoholism 

Symptoms : 

 Weakness , cardiac arrythmia

 Tetany

 Convulsion , confusion 

 Nausea , anorexia
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Hypermagnesemia

 Increase Mg++ ion in body 

Reason : 

 Addison’s disease , Hypothermia 

 Acute diabetic acidosis , Renal failure 

 Severe dehydration 

Symptoms : 

 Slurred speech 

 Hypotension 

 Cardia arrest 

 Drowsiness 

 Impaired muscular co-ordination
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Electrolyte Used In Replacement 

Therapy

 In a healthy person, at least 70 liters of fluids are exchanged (secreted

and reabsorbed) across the walls of the intestines per day.

 The brain, heart, kidney, and virtually every other vital organ depend on

these fluids to function.

 As the body takes in the water and salts it needs, it loses or excretes

those it does not need through urine, stools, and sweat.

 Thus, the secretion and absorption rates are kept in balance.
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 In various condition like prolonged fever, sever vomiting or diarrhea creates

a tremendous outpouring of water (heavy loss of water) & electrolytes

(body salts) state of dehydration and impairs the capacity to reabsorb the

fluid & electrolytes in our system.

 To compensate this loss, Electrolyte Replacement Therapy / Oral

Rehydration Therapy is required

There are 2 type of solution used in replacement therapy. 

1. Rapid replacement 

2. Subsequent replacement
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1. A Solution For Rapid Initial Replacement

Solution contain sodium in concentration range of :-

130-150 mEq/L Sodium 

98-110 mEq/L Chlorine 

28-55 mEq/L Bicarbonate 

4-12 mEq/L Potassium 

3-5 mEq/L Calcium 

3mEq/L Magnesium 

 This concentration closely resemble with the concentration of 

extracellular fluid.
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2. A Solution For Subsequent Replacement

Composition of Electrolyte solution include :-

40-120 mEq/L Sodium 

30-105 mEq/L Chloride 

16-53 mEq/L Bicarbonate 

16-35 mEq/L Potassium 

10-15 mEq/L Calcium 

3-6 mEq/L Magnesium 

0-13 mEq/L Phosphorus
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Sodium Chloride

 Chemical formula – NaCl Molecular weight – 58.5 

 Synonym – Rock salt / Common Salt / Table Salt 

 Properties –

 Color – white crystalline powder / colourless cubic crystal

 Odour – odourless

 Taste – saline taste 

 Solubility – soluble in water, glycerine. Slightly soluble in alcohol 

 Method of Preparation –

 From Sea-Water :- it is prepared commercially by evaporation of sea 

water in shallow pan. It contain numbers of impurity so need to filter to 

remove impurity. .
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 Method of Preparation –

 Laboratory Method:- in laboratory on small scale it is prepared by acid base 
reaction between a strong acid HCl and strong base NaOH. The sodium 
chloride is present in dissolved form, solid obtained by evaporation of 
water.

NaOH + HCl →NaCl + H2O 

 Assay –

it is analyzed by precipitation titration (Mohr’s) Method. Accurately 
weighed sample 0.25gm is dissolved in water 50ml. And titrated with 0.1N 
silver nitrate solution using Potassium chromate as a indicator. 

NaCl + AgNO3 →AgCl + NaNO3 

2 AgNO3 + K2CrO4 →Ag2CrO4 + 2KNO3
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Uses

 It act as source of Na and Cl

 0.9 % of NaCl solution is isotonic with blood. Used in wet dressing and 

irrigation body cavity 

 Used as electrolyte replenisher , emetic , topical anti inflammatory. 

 0.9% solution used in eye drop, nasal drop, mouth wash 

 Its ingredient of ORS. 

 It act as emetic so used as antidote in case of poisoning 

 Used as a taste enhancer . 

 Used as hydrating agent in dermatological preparation.
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Marketed preparation of Sodium Chloride :-

 Sodium chloride injection 

 Sodium chloride hypertonic injection 

 Compound sodium chloride injection 

 Sodium chloride and dextrose injection 

 Sodium chloride tablet
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Potassium Chloride

 Chemical formula – KCl Molecular weight – 74.5 

 Synonym – kalii Chlordium / chloropotassuri

 Properties –

 Color – colorless / cubical crystal or white granular powder 

 Odour – odorless 

 Taste – saline taste 

 Solubility – freely soluble in water and glycerin . Insoluble in alcohol

Method of preparation –

 In laboratory is prepared by action of HCl on potassium carbonate or 

bicarbonate. 

K2CO3 + 2HCl→ 2KCl + H2O + CO2 
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Uses

 Used as electrolyte replenisher in case of hypokalaemia

 Used as diuretic 

 Used in treatment of familial paralysis and myasthenia gravis. 

 Used as antidote in digitalis poisoning 

 Ingredient of ORS
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Calcium Gluconate

 Chemical formula – C12H22O14Ca.H2O 

 Molecular weight – 448.40 

 Synonym – Calcium D- gluconate / gluconic acid / calcium salt / hemi 

calcium salt 

 Properties –

 Color – white crystalline or granular powder 

 Odour – odourless

 Taste – tasteless 

 Solubility – soluble in water, more soluble in boiling water, insoluble 

in alcohol and other solvent.
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Method of Preparation –

 it is prepared by boiling solution of gluconic acid with excess of calcium 

carbonate. The precipitate obtained are than filtered and product is 

concentrated to crystallization.          

C6H12O7 + CaCO3 C12H22O14Ca.H2O + CO2 

Assay –

 According to I.P, assay based upon complexometric type of titration which 

involve replacement of magnesium using 5ml standard magnesium sulphate 

solution. The pH is adjusted with ammonia-ammonium chloride buffer. The 

volume of disodium edetate equivalent to magnesium sulphate solution is 

subtracted from total disodium edetate used and then result is calculated 

with standard.
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Uses

 It used in treatment of calcium deficiency. 

 It used by orally , I.V., I.M. 

 It used as calcium replenisher. 

 It is used in treatment of hypocalcemictetany. 

 Injection found to be useful in treatment of black widow spider bite. 

Marketed preparation –

 Calcium gluconate injection 

 Calcium gluconate tablet
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ORS (Oral Rehydration Salt)

 In acute diarrhea, loss of water and

electrolyte leads to dehydration and

metabolic imbalance.

 Oral administration of fluid that contain

suitable combination of carbohydrate and

electrolyte is known as Oral rehydration

therapy (ORT).

 It is a liquid preparation developed by

WHO that can decrease fluid loss in

person suffering from diarrhea, dysentery

and severe vomiting.

 Its like a fluid replacement.
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Physiological Acid-Base Balance

 Electrolytes also play an important role in regulating body’s acid-base 

balance 

 Body fluids contain balanced quantities of acids & bases. 

 Acidity of the solution: No of [H+ ] present in fluid/solution - ECF 

 Sources: [H+ ] 

 Food 

 Cellular metabolism of Glucose, Fatty acids, & Amino acids etc 

 Reabsorption
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 Biochemical reactions: Very sensitive to change in pH (acidity/alkalinity) 

e.g., enzyme Pepsin in the stomach– helps in digestion of dietary proteins 

at low pH. ,enzyme Ptyalin in saliva – helps in digests carbohydrates at pH 

between 5.4 - 7.5. 

 Kidney remove excess acid and make urine acidic 

 Metabolic activity – produce acid/base and alter blood pH 

 Strong acid and base are continually taken and formed by body. 

 pH of fluid inside and outside cell remain constant because of presence of 

buffer system. 

 Most buffer in human body consist of weak acid and their salt.
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Function of buffer system is 

 convert strong acid or base into weak acid or base. 

 To prevent drastic change in pH of the blood.

 Major buffer of metabolic acid/base present in Plasma & Kidneys. 

 Regulates blood Ph 

 Some CO2, the end product of cellular metabolism, is carried to the lungs 

for elimination. 

 Rest of dissolve in body fluid and form carbonic acid that dissociate to 

produce bicarbonate HCO3- and hydronium H3O- ions.
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Regulation of Blood pH 

 The lung and kidney play important role in regulation of pH of blood. 

 Lung regulate pH through retention or elimination of CO2 by changing 

rate and volume of ventilation 

 The kidney regulate pH by excreting acid, primarily ammonia NH4-

and by reclaiming HCO3- from glomerular filtrate. 

 In case of over breathing , excess excretion of CO2 occur, which leads 

to alkalosis. 

 Kidney have ability to generate ammonia which neutralize acid product 

of protein metabolism
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 Electrolyte also play important role in regulating acid base balance. 

 It maintain by controlling H+ concentration of body fluid, particularly 

extracellular fluid. 

 In healthy adult, pH of extracellular fluid remain 7.35 – 7.45 

 Normal concentration of H+ in body fluid is only 40 nEq/liter. 

 Some hydrogen ion enter the body by food, cellular metabolism of glucose, 

fatty acid and amino acid produce hydrogen ions.
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Thank you
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Dental Anatomy

 Enamel: Crystalline calcium 

salts cover the crown to protect 

the tooth.

 Dentin: Largest part of the tooth 

beneath the enamel and protect 

pulp.

 Pulp: Consist of free nerve 

endings.

 Cementum: Bone like structure, 

cover the root and provide the 

attachment of the tooth with 

periodontal ligaments.
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Dentifrices

 According to American Dental Association Council on Dental Therapeutics:

 “ A dentifrices is a substance used with a toothbrush for the purpose of 

cleaning the accessible surface of the teeth”

Types of dentifrices

1.Cosmetic dentifricesit must clean and polish teeth

2.Therapeutic dentifricesit must reduce disease process caries, sensitivity
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Dentifrices

Forms of dentifrices 

 Pastes 

 Tooth powder

 Gels

Function of dentifrices

 Mouth freshener

 Removal of stains

 Anti-caries action

 Minimizing plaque build up
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Anticaries Agents 

Definition:

Agents those are used to prevent the tooth decay (caries)

Dental Caries-

 Tooth decay due to bacterial metabolism

 Due to action of lactic acid, where food is attaches

Example of anticaries agent

 Sodium Fluoride, Stannous fluoride
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Fluorides

Role of fluoride

 It is able to help in reducing and preventing dental caries

 A small quantity (1 ppm) of fluoride necessary to prevent caries

 Addition of fluoride to the the municipal water supply known as 
fluoridation

 Topical fluoride can also provide antimicrobial action

 However, excessive fluoride intake during the period of tooth development 
can cause dental fluorosis.

Routes of administration

1. Orally

2. Topically-

 Public water supply containing 0.5 to 1 ppm(should not more than 1 ppm)

 For topical application 2 percent solution is generally used on teeth.
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Mode Of Action

 When a fluoride having salt or solution is taken internally, it is readily

absorbed, transported and deposited in the bone or developing teeth and

remained get excreted by kidneys.

 The deposited fluoride on the surface of teeth does not allow the action of 

acids or enzymes.
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Desensitizing Agents

 Teeth are somewhat sensitive to hot and cold Especially during teeth decay 

or in toothache

 Therefore, some desensiting agents are used in dental preparations so as to 

reduce sensitivity of teeth to hot and cold. 

Mechanism of action

 Exact mechanism of action of desensiting agent is not known with certainty. 

 However they act probably like local anaesthetic.

 Examples: Strontium chloride and Zinc chloride
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Sodium Fluoride

 Formula: NaF Molecular weight: 41.99 

 Preparation: It may be prepared by neutralizing HCl with Na2CO3. 

2HF + Na2CO3 →   2NaF + H2O + CO2 

 Another method involves the double decomposition of Calcium Fluoride 

with Sodium carbonate wherein insoluble Calcium carbonate can be 

removed by filtration. 

CaF2 + Na2CO3 →   2 NaF + CaCO3

Properties Of Sodium Fluoride 

 Occurs as colourless, 

 odourless 

 Crystals or as white powder. 

 Soluble in water but is insoluble in alcohol. 
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Storage 

 Aqueous solution of NaF corrodes ordinary glass bottles and hence the 

solution should be prepared in distilled water and stored in dark, Pyrex 

bottles.

Pharmaceutical Uses: 

 NaF is used in prevention of dental caries because of its fluoride ion 

concentration. 

 It is constituents of some insecticide and rodenticides. 

 Used in the preparation of a tooth paste which constituents about 75% of 

NaF and 25% of glycerol. 

Usual Dose: 

 2.2 mg (Equivalent to 1mg of fluoride ion) 

Applications 

 1.5-3.0 in drinking water
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Calcium Carbonate

Chemical formula: CaCO3 Molecular Weight: 100.09 

Synonym: Precipitated Chalk, Precipitated Calcium Carbonate. 

 It is the most abundant and widely distributed in nature as limestone, 

Iceland spar and shells of sea animals. 

Method of preparation: 

 Calcium carbonate is precipitated when CO2 is passed through lime water 

or solution of sodium carbonate is added to calcium chloride which results 

into the formation of calcium carbonate. 

Ca(OH)2 + CO2 + H2O →CaCO3 

CaCl2 + Na2CO3 → CaCO3 + 2NaCl
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Physical Properties 

 Calcium carbonate occurs as white

 Odourless

 Tasteless, 

 Micro crystalline powder which is stable in air. 

 Practically soluble in dil HCl and HNO3 but is insoluble in water and 

alcohol. 

Uses: 

 Externally as dentifrices, as a dental cleaning-polishing agent for most tooth 

paste and tooth powders. 

 Used as insecticide. 

 Due to its fast action, Calcium carbonate is used as an antacid, as a calcium 

supplement in deficiency states; as a food additive. 

 Also used in homeopathic medicine.
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Zinc Eugenol Cement

 Zinc oxide eugenol (ZOE) cement have been used extensively in dentistry 

since 1890’s. 

 They are cements of low strength. 

 Also they are the least irritating of all dental cements and are known to have 

an obtundent effect on expected dentin.
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Composition 

a. Liquid-

 Eugenol (react with zinc oxide) 

 Olive oil (Plasticizer)

b. Powder 

 Zinc oxide (Principal ingredient) 

 Zinc stearate (accelerator, plasticizer) 

 Zinc acetate (accelerator, improve strength) 

 White rosin (to reduce brittleness of set cement)
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Properties 

 It is the cement of low strength, low abrasive resistance, and flow after 

setting, so it is used for temporary filling not be more then few days. 

 It has adhesive effect on exposed dentin. 

 It is least irritating than other dental cements. 

Uses: 
 It is used as impression material during construction of complete dentures 

 Is used in the mucostatic technique of taking impressions.

 Temporary fixing contents and filling materials

 For gingival dressings 
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Thank you
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