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PHARMACEUTICAL CHEMISTRY. I
SYLI.ABUS

[ ,
I

1. General discussion on the follorlng In organic compounds Indudlng
important physical and chemlcal properties, medicinal and phannacer.rtl-
cal uses, storage condltlons and chemical Incompatiblllty.
(a) Aclrls, baces end buflerc. borlc acH, hydrochlorlc acU,strong anr
monium hydroxkle, calcium hydroxlde, sodium hydroxlde and dchl buf-
fers.
(b) AntiorldentE : Hypophcphorous acid, Sulphurdi-oxHe, Sodlum
bisulphlte, Sodium meta-bisulphite, Sodium Thlosulphate, Nltrogen and
Sodlum Nltrite.
(c) Grstrc,lntestlnal rgenb -
(D Aclrlifylry ag€nt! : Dilute Hydrochloric acil.
(ii) AntacUs : Sodium bicarbonate, Alumlnium hydroxlde gd, Aluminium
phosphate, Calclum Carbonate, Magneslum C;arbonate, Magnesium tdslll-
cate, Magnesium OxkJe, Combinatlons of antacld prepantlons.
(d) Topical agents:

O Protealv* - Talc, Zinc Oxlde, Calamine, Zinc stearate, Tltanium
dioxide, Sllicon Polymers.
(ii) Antimlcroblalg and Astrlngentr : Hydrogen peroxide r, Chlorinated
lime, potassium pennanganate, lodine, Solutions of lodine, Porkione, -
lodine, Boric ackl, Bomx SNer nitrate, mild sllver protein, Mercury, yel-
low, mercuric oxide, Ammorrhted mercury.
(iii) Sulphur and lts compoundo : SuHirnated sulphurs, Precipitated sul-
phur, Selenium SulphUe.
(iv) Astringents: Alum and Zinc Sulphate.
(e) Dental products : Sodium FluorkJe, Stannous Fluoride, Calcium Car-
bonate, Sodium metaphosphate, Dicalcium phosphate, Strontium
Chloride, Zinc ChlorHe
($ Inhalants : Orygen, Carbondioxide, Nitrous OxkJe.
(g) Respiratory Stimulant! : Ammonium Carbonate
(h) Expectorants and Emetica : Ammonium Chloftle *, potassium
lodkJe, Antimony potassium tanrate.

(i) Antidotes - Sodium Nitrite. l
2. Major lntra and Extracellular elec{rolytes -
(a) Elearofites used for replacement therapy - Sodium Chloride & its
preparations. Potassium chloride and its preparations.

(b) Physiologica! acid base balance and electrolytes used : Sodium
acetate, potassium acetate, Sodium hicarbonate injection, Sodium citrate,
Potassium Citrate, Sodium lactate injection, Ammonium chloride and its
injection.

(c) Combination of Ovalelectrolyte pouders and solutions.
(3) Inorganic officialcompounds of lron, lodine and calcium : Ferrous
sulphate and calcium Gluconate.

4. Radio Pharmaceuticals and contrast media : Radio activity - Alpha,
Beta and Gamma Radiations, Biological Effects of radiations, Measure-
ment of Raclioactivity. G.M. Counter - Radio isotopes - their uses, storage
and precautions with special references to the official preparations. Radio
opaque Contrast Media - Barium sulphate.
(5) Quality Control of Drugs and Pharmaceuticals : lmportance of
Quality Control, Significant errors, methods used for quality control,
Source of impr-rrities in Pharmaceuticals, Limit tests for chlorides, sul-
phates, Arsenic, lron and heavy metals.

(6) ldentification tests lor cations and anions as per Indian phar-
macopoeia.
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OUAUTY CONTROL IN PHARMACY AND LIMIT TESTS

QUALIW CONTROL IN PHARMACY
AND LIMIT TESTS

INTRODUCTION :
Chemical purfiy implies freedom from impurities.A state of
absolute purity is virtually unobtainable,but may be obtained
as closely desired, provided sufficient care is exercised
during the process.ln other words(to say) it is practically im-
possible to lay down standards for drugs and medicinal sub-
stances which provides complete absence of even any one
impurty. But in practice it is often necessary to have pure
for all pharmaceutical purposes.
The basis of maintaining the quality of a product could be

consider Total Quality Controt (TeC), which include all
those aspects starting from the procurement of raw material
to the finished product available at the drug store and till it is
consumed by the customer. Thus this TeC includes not only
the parameters of GMP but also the storage handling and
preserving the drug substance until its ultimate use.

or Ingredient as stated on the label d) rendered in such a
form to be effective after administration e)it retains quality in
terms of its shelf life and stability.
In order to maintain quality of a substance quality control is
effected. The job of quality Control is to test a drug for its
'Quality' as well as its 'Quantity'. In order to ascertain in
both these parameters of qualitative identification and quan-
titative determination a number of various procedures and
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standards are followed. In every country the standards for a
orrg quality and the procedures for its determination of the
qua-ntiiy of- drug are set by state, or centre by an expert
commiitee. These standards and procedures are set after
consideration of recommendations of various expert bodies
and then these are published in the form of books (connpen-
diums) like pharmabopoeias, Pharmacopoeial codex, for-
mutariy etc, further these books are revised from time to
time ariO supplements are issued betweenrevisions to keep
the things ui'to date with respect to the matters pertaining to
the quality of the drug solutions.

Q .1. : Discuss the SOurce of lmpurities In pharmaceuti'
cals.
Ans : 'Impurity' is an impurity to say, but is of any sub-

stance which renders the product directly or indirectly to be
unsafe, ineffective after administration from which the pur-
pose of the customer is not served, ultirnately thus an impure
product is thrown out wasted.

The sources of impurities, form which they enter into the
product are discussed below.

1. Raw material employed in manufacture.

The raw materials from which the substance or chemicals
are manufactured often contain impurities.The same im-
purities gets incorporated into the final product.

For ex. rock salt contains small amount of calcium sulphate
and magnesium sulphate. lf sodium chloride is prepared
from this source, certainly it contains the small amounts of
calcium sulphate and magnesium sulphate.

2 Method of manufacture.

The various methods employed for the manufacture also in-
corporate new impurities due to contamination by reagents
and solvents as described below

OUALITY CONTROI- IN PHARMACY AND UMIT TESTS

a) Reagent employed In the process'

For ex, in the process of preparing calcium carbonate by in-
teiaction of sblubte calcium salt and a soluble carbonate
;SotuOte alkali' arises from sodium carbonate used in the
process which washing process failed to remove'

b) Reagents added to remove other lmpurities'

For ex, Potassium bromide is liable to contains traces of
barium. lt is added in the course of manufacturing process to
remove excess of sulphate, in turn incorporate another new
impurity.
c) Solvents used

For ex, In manufacturing of most of inorganic ch.emicals,
water is used aspolvent^Tn" use of tap water contairring the
traces of Na, Caz+, Mgt*, Cl, SO--+s, gives rise to the new
impurities.
d) Reaction vessels

Reaction vessels usually made up of metals like copper,
Iron or lead. Solvent actibn may cause the corrosion and the
metal ions tend to pass into the solution and contaminate the
product.

' For ex glass vessels may give up traces of alkali'

3. AtmosPheric Gontaminents.

Atmospheric pollution causes considerable risk of con-
tamination by dust, soz and arsenic. The most common
contaminents are Coz and water vapours'

4. Manufacturing hazards.

a) Particulate contamination

from product containers.

t
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Ex usual ex is the metallic particles found in eye ointments
packed in metaltubes.
b) Process erors
Processing errors such as incomplete solution of a solution
in liquid preparation contributes reasonably and therefore
special precautions such as filtration is needed in order to
avoid the addition of undissolved solute particles into the
product. Similarly uneven distributi@n of suspended matter is
also another example.
c) Cross- contamination
Particularly the handling of powders, granules and tablets in
large bulk, frequently creates a considerable amount of air-
borne dust, which is not controlled. Therefore the
operators are provided with head caps and face masks and
other special extraction equipments are used in order to limit
these impurities through cross contamination.
d) Microbial Gontamination
Products such as liquid preparations and creams applied for
broken skin are liable to bacterial mould or fungal con-
tamination from the atmosphere, and rarely from the equip-
ment.
The other examples includes the preparations intended for
parental administration and Opthalmic products which are
not properly sterilised.
e) Packing errors
Products of similar appearance same size, shape and colour
(ex. tablets) 6an constitute a potential source of danger
through mis-labeling. Therefore handling of such products in
proximity should be avoided
5. Inadequate Storage.
a) Filth - products stored may become contaminated with
dust, the bodies of insects etc particularly with the bulk
storage of raw materials, especially that of vegetabie drugs.

OUAI.JW @NTROL IN PHA,RMACY AND LIMfT TESTS 5

b) Ghemical instability - or Decomposition'

The nature of decomposition often catalysed by tigltl traces
of acid or alkali, air'(oxidation,) Water vapour, GOe, and
traces of metallic ions.

Therefore, light sensitive materials are stored in darkened
vessels to prevent photochemical decomposition'

Eg:- Special precaution in the use of opaque capsule shells
to-proiect cliordiazepoxide to prevent decomposition from
light.

oxidation is prevented the addition of appropriate antioxi-
dents like BHT (Butylated hydro4y toluene), Thymol etc.

(c) Reaction with Container materials

Reaction between the container material and contents con-
stitutes a hazard which cannot be ignored.

Eg:- salicylic acid ointment must not be packed with. metal
tu-bes, undss they have processed internally to inhibit reac-
tion.
Atropine sulphate injection, sterilized by autoclaving must be
pac*ed in ltass ampules which comply with the test of
hydrolytic resistance.
(a) Physical changes :'

Changes in the crystal siZe and form, agglomeration caking
of suipended particles, which are not always preventable
may 

'lead to'marked changes in the efficiency of the
product.
For Ex, Multidose suspensions, which are inetficient particle
distribution (rapid settling & claying) gives rise to under
dosage at first and then to over dosage.



iii. Store in a cool place (B.P)

iv. Store in a cool place (U.N.S.F)

v. Protect from Heat
vi. Store in a dry place

Between 10 & 15oc

Between 8&15oc
not more than 30o c
Relative humidity 1 5o/o

OUALITY CONTROL IN PHARMACY AND LIMIT TESTS

(e) Effect of ternperature
lf the products are not stored rrnder suitable or specified
temperatures there are liable for decomposition and there-
fore, for Ex, Pastes and ointments and all other products are
stored so as to retain their consistancy at higher tempera-
tures and appropriate standards are laid down for them.
Recommended Storage conditions.
Instruction I Specification Interpretation
i. Store in a RefriEeratsr (U.N.S.F) Temp. between 2 & 8oc
ii. Store in a cold place (U.N.S.F) not more than 8oc

ouAury coNTRoL tN pHARMAcy ANo LtMtr rEsrs 7

used. Thus, the product should maintain its character until it
is used. In order to sustain the character, it is very important
to see that, no any substance in the final product interferes
with the character of the product. In other words, the
product should not contain any other impurities or con-
taminants which interferes with the final product or drug. In
order to avoid the entry of such contamination of impurities
'Quality control'is very much essential.

By adopting various procedures of Quantitative, Qualitative
and Quality control methods one could check whether the
product complies with the standard prescribed officially or
not. lf the product complies with the prescribed standard
then only, you can say that the product will serve the desired
purpose if not it is a mere waste.

Therefdre, it is very important to adopt the 'Quality Control'
in pharmaceutical industry. No one pharmaceutical industry
in the world and no one, formulation in the world has not got
the system of 'Quality Gontrol '. Practically one should un-
derstand the importance of quality control in a better way,
once he enters the pharmacy profession.

Q. 3. : What are the Quantitative methods used for ascer-
taining quality in pharmaceutical industry ?

Ans : Depending upon the nature and character of a drug
and its formulation, various quantitative analytical methods
are used. This include, Physiochemical methods which are
based on some specific physical and chemical properties of
a substance or drug being analysed. This includes deter-
mination of Specific gravity, density, viscosity, Surface ten-
sion, refractive index optical rotation etc. and other types of
all Volumetric analysis. Utilising the physiochemical proper-
ties use of instumental methods like PH - Potentiomety,
Polaro graphy, Calorimetry, Conductornetry, Spectophoto mety,
florimetry, flame-photornetry etc are carried out.

The other separational techniques for quantitative determina-
tion includes the techniques like chromatography, precipita-
tion, Gravimetry, complex formation (complexometry),

Q. 2. : What is quality control? Discuss it lmportance in
Pharmaceutical industry.
Ans : The term 'Quality' as applied to the drugs and its
prociucts inelude all such factors which directly or indirectly
contributes to the safety, effectiveness and reliability of the
product. i.e., To be a safe, effective and reliable product it
should not contain any impurities or contamination from any
end.

Quality control or Total Quality control is that aspect which
includes all those aspects starting from the procurement of
the raw material to the finished product until it is consumed
by the customer. Thus, it will not only includes the
parameters of Good manufacturing practice but also storage
- handling and preserving the product till its use.
Every final product in pharmaceutical industry is formulated
for particular cause and purpose. When adrninistered into
the body it should serye the cause and purpose desired. To
serye the cause and purpose desired the product should be
safe and effective (produce action) when it is administered or
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proximal assays and other special instruments which are
hew$ introduced and very much accurate like HPLC (High
presiure liquid chromatography) are also used.

Q. 4. : Differentiate between Accuracy and precision.
Discuss the ways for determining accuracy. (Under
analytical errors)

Ans : Accuracy refers to the agreement or acceptance of
experimental result with the true value and it is usually ex-
pressed in terns of error.

Precision is defined as the degree of agreement between
various results of same quality. ln other words it is the
reproducibility of a result. Good precision are not necessari-
ly accurate

An analytical chemist always attempt for the reproducible
results (i.e., precision) to assure highest possible accuracy.

It is vital and customary to find out whether the results of ex-
pectations are true and accurate. This will be done by ex-
pressing in different waYS.

The data of the experiment or analysis is subjected to some
mathematical treatment as shown following.

Mean = X average of all readings.

Range = R Difference between the largest and smallest
readings in a series of measurement.

Average deviation : 'D'

'D' is Determined by finding the differences between the in-
dividual results and mean, irrespective of sign, summation of
differences and dividing by the number of determinations.

'  " i -x ]D=IEN

where X : IT198t't

Xi : individual reading

N : No. of measurements.

ouALfi coNTRoL lN pHARMAcy AND LtMtr rEsrs 9

and here the 'Relative Average deviation ' is found by divid-
ing the average deviation 'd' by the Mean X.
.d
' ' t . '  T
Standard deviation = S is formed by the formula

o- XlXi  -XI2
N

This standard deviation is also called variance.
lf the number of measurements or reading is less than 10,
then the equation takes the form,

e _>[xi-x]2e 
(N-1)

The co-efficient of variation which is also called Relative
Standard Deviation is found by dividing the standard devia-
tion by the mean and multiplying by 1@

i.e Co-efficientVariation = 9 r 100
X

Standard error S.E calculated by dividing standard deviation
by under root of

e
i .e s.E=Vfu
Q 6. Discuss the prlnciple and procedure for the limit
test lor chlorides and sulphates.Give the reactions in-
volved.
Ans: Principle
The chloride and sulphate test is based on the principle of
the measurement of opalescence/turbidity produced by the
known amount of substance i.e,standard-and comparin! the
same with that of the opalescence/turbidity produced Oy tne
sample.
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For comparison of turbidity for ditferent substances with
varying amount of impurity, the amount of substance to be
used is varied and not the standard P.copoeias does not
give any numericalvalues to the limits,as it is not practicable
and its contents will be influenced to a great extent by the
large quantities of the substances present.

a) Limit test for chloride based on the reaction between
soluble chloride ions with silver nitrate reagent in the medium
of nitric acid.The resultant insoluble silver nitrate reagent in
the medium of nitric acid.The resultant insoluble silver
chloride renders the solution turbid. The intensity of the tur-
bidity depends on the amount of silver chloride formed which
in turn depends on the amount of soluble chloride present in
the substance under test.Thus formed turbidity is compared
with the turbidity formed with the standard i.e,produced by
addition of silver nitrate to known amount of chloride ion
solution.
Reactions involved

2NaCf + AgNOs 4 AgCl + 2NaNOs
Turbidity produced

b) In case of limit test for suphates, the solution of the sub-
ject under list or sample solution, mixed with Barium sulphate
reagent in the medium of hydrochloric acid and the turbidity
so produced is compared with standard turbidity which is
produced in the similar manrler with the known quantity of
srrlphate ion.
Reactions involved -

HzSO+ + BaOlz BaSOa + HCl.
Note - In performing these limited tests it is essential to fol-
low the directions indicated by pharmacopoeia.
Procedure for the limit list for chlorides
Sample
Prepare the sample solution dissolving specified quantity of
.the substance in suitable medium (usually water) as indi-

euALrw coNTRoL tN pHARMAcy AND LtMtr rEsrs 1 1

cated in the monography + 10ml dilute HNog. Adjust the
volume upto the mark of 50ml with Water + 1ml AgNO3
solution. Stir well with glass rod and allow to stand -for S
minutes.
(b) Standard solutions
1ml 0.059450/o, wlv Nac I solution or as indicated in the
monograply * 10 ml dilute HNOg. Adjust the volume upto
the mark of 50ml with water + lmlAgNos solutions stir well
with glass rod & allow to stand for 5 minutes.
Observation
The Opglescence produced by the sample is compared with
that of the standard viewing transversely over a bla'ck or dark
background.
Procedure for the llmlt list for sulphates.
(a) Sample Turbidity
Prepare the sample solution as specified undei the
monograph + 2ml dilute. HCI & Adjust the volume to make
45mlwith water + Sml Barium sulphate reagent.
lmmediately stirred well with glass rod & allow to stand for
Sminutes.
(b) standard turbidity : 1ml 0.1099o/o wN Kzso+ solutions
9.r_9s specified under the official monograph + 2ml dilute
HCl. Adjust the volume to 45ml with w-ater + Sml Bar:ium
sulphate reagent.
stined immediately with glass rod & allowed to stand for 5
minutes.
Observation
The turbidity produced by the sample is compared with that
of the standard turbidity to give the conclusion.
d z. Otscuss the timtt ilst for lead.
Prlnclple -
Limit test is based on the reaction between the lead and
Diphenyl thiocarbazone (Dlthtozone)

' l
l l
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Dithiozone in chloroform has a peeuliar property of extracting
lead from aqueous alkaline solutions as lead dithiazone com-
plex which is red in chloroform solutions. Since dithiozone in
chloroform gives green colour, the resulting colour is of violet
shade.
In this method.lead is present as impurity and is separated
by extracting in the alkaline solution with Dithiazone extrac-
tion solution. The interference and influence of other metal
ions etc is eliminated by adjusting the optimum. pH of the
solution by rrsing ammonium Citrate, Potassium cyanide and
hydroxyl amine hydrochloride reagent.

c =s
,zNH'NH'C6H5

2S=d +Pb S=

\Ns-NH-coHs

Dithiazone

NH- C.
\

\ ""  =. /

Lead Dithiazone
-complex

Procedure
(a) Sample solutions-

Drain each chloroform extract into another separating funnel
till the solutions retains colour. Shake the combine
dithiazone solutions for 30 seconds with 30ml 1Vo wlv HNOg
and discard chloroform laYer.

To the acidic solutions add exactly Sml standard lead
dithiozone solutions and 4ml Ammonium cyanide solutions
shake for 30 seconds.
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Standard solutlons-
The similar procedure is carried out with know amount of
lead dithiazone solutions.
The colour of tfe chloroform produced by the sample is
compared with that of standard lead solution. standard bad
solutions contains that amount of lead i.e., permitted in the
sample.

r4 '

DF 8. : Discuss the timited test for tron.
/ Ans : Principle -

It is based is based on the reaction between lron in ammoni-
cal solutions with thioglycollic acid in presence of citric acid.
The colour rang.es from pale pink to deep reddish purple
due to the formation of ferrous thioglycollate.
original state of lron is un important asJhe thioolycollic acid
reduces ferric form to ferrous form (Fez+). ThiJiest is very
sensitive and the interference of oiher riretal ions here il
eliminated by making use of Wh wN citric acid solutions
which forms complex with others metal ions.
Reaetions:-

Fe+++ + 2HzCSHCOOH Fe** + HOOCHzC-S-S-CH2COOH

Ferric form Thioglycollic acid. Ferrous form
Thioglycollic acid

Dimer of

FcZ+ +HOOC-H2C-S-S-TCH2COOH 

-_-HS_ 
_C_OO| 

-d \*-- ----.-,
-"\""d--o-r/"*

Procedure-
(a) For sample sotutions.

Ire.pryg sample solutions as directed by the monography +
2ml 20o/o citric acid + 2 drops thioglyiollic acid s;utisns is
mixed and make alkaline by ammonia, testing witn .neo [t-
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mus, dilute upto the mark with water and allowed to stand for
5 meters.
b)For standard solutlon -
2 ml standard iron solution (prepared as per the specifica-

minutes.
Observatlon:
The colour produced by the sample solution is compared
with that of the standard solution and the test is concluded.

Q. 9. DFbuss the limlt test for Arsenic.

Ans. : PrinciPle:
The test involves the conversion of Arsenic to Arsine by
reduction reaction with Zinc and HCl. Reaction of the liberat-
ing gas with mercuric chloride paper produces a -yellow
stain; which can be compared with that produced from a
known amount of Arsenic.

Specifications of the Apparatus used for the test.

The wide mouthed bottle used has the capacity of 120 ml
and the dimensions of the glass tube used have the
specification, length 200 mm, internal diameter of 6.5 mm
and external diameter of 8.5 mm. The glass tube is open at
both the ends and have ground surface at the upper end.
The lower end is tapering to the elilent of 1 mm diameter and
the a small hole at the side of the tube at the lower end is
necessary to prevent condensed liquid from being forced up

'the tube by pressure of the hydrogen developed in the bottle
thbs blocking the tube.
The tpbe is packed with cotton wool previously impregnated
'with l&d acetate solution and dried. This is to remove the
traces o\nydrogen sulphide from the liberated gases which
is otherwi\ interfere with the test. A small extensioqglasg
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tube of same specification as said above is similarly flanged
at one end is used to fix the mercuric chloride paper in posi_
tion in such a way that allthe Arsine will pass through a circle
of paper of 6.5 mm in diameter. The two glass tubes with the
mercuric chloride paper in place are held together by a clip
or elastic band [n practice for the convenience, two rubber
bungs are used to keep the mercuric chloride paper in posl
tion heid by a clipl.

Reaction between Arsine and mercuric chloride paper is
represented as

,' AsHz
2 AsHs + Hgclz --4 Hg' + 2 HCI

\AsH,

The reaction result in the formation of yellow or brown stain
on mercuric chloride paper.
The intensity or depth of the colour is proportional to the
amount of Arsenic present.
Mg1c.u1ic chloride paper becomes discoloured onn exposure
to light and therefore stored in dark.
Procedure to carryout the limit test.

TEST SOLUTION STANDARD SOLUTION

1. Dissolve specified amount
of sample in specified quanity
of water as soecified under
the monograph + 10ml of
Stannated Hydrochlioric acid
and transfer to the bottle.

1. Prepare the standard
solution as specified under
the monograph + 10ml of
Stanated hydrochloric acid.
Add 50mlof HzO

(i) Add 19 of Potassium iodide to
liberates hydriodic acid which helps
tavalent arsine to the trivalent state
formed by Reductionl.

each sohrtion lfhis
in reduction of pen-
from which arsine is
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(ii) Add 109 of granulated zinc to each solution and immedL
ately insert the bung with the tube which is already as-
sembled with the mercuric chloride paper in position.

(iii) Allow both the solutions to continue the reaction for 40
minutes at room temperature.Evolution of hydrogen may be
slow at first,if necessary,if permissible,raise the temperature
to 40oC to ensure a steady reaction but too vigorous evolu-
tion of gas.Both solutions are treated in the same manner

(iv) After 40 minutes,compare the test and standard strain.
The substance is said to be comply with the test if the colour
of the test stain is not darker than that of standard stain.

-x-

SOLUBILITY IN PHA,RMACEUTICAL INDUSTRY

SOLUBILITY IN PHARMACEUTIGAL
INDUSTRY

INTRODUCTION:

The knowledge of 'solubility' of various pharmaceutical sub-
stance is very important for a pharmacist not only in the
analytical field but also in the manufacturing process. This is
so because many medicines are the combination of various
drugs of different chemical characters, in order to recognize
the possibility of precipitation, complexation, chemical reac-
tions and incompatibilitY.
The process of dissolution of solute in a solvent to affect the
solution involves mutual separation of particles from their ini-
tiai environment. In case of electrolytes ions and in case of
non electrolytes molecules take part. In case of electrolytes
strong bond existing between the ions need to be broken by
solvent molecules, in the process of 'solubilisation'. Solute
must be able to separate the neighbouring solvent molecules
in order to provide space for itself in solvent structure. In the
similar way solvent molecules must be able to separate
solute particles by breaking their internal bonds. The impor-
tant factor for consideration in this process is the field
strength of particles involved in the process.

Solvent with high ionic (Polar) character tend to dissolve
most substance of ionic (Polar) nature. On the other side,
solvents with low polarity are less effective in solubilisation
process.
The process of dissolution continues till the equilibrium stage
is reached i.e., when the number of ions dissolving be-
comes equalto the number of ions coming to the solid slate,
At that stage when no more solution dissolves in solvent, it is
said that saturation occurred.
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Thus, the term Solubility is defined as the concentration of
dissolved solute at an equilibrium at saturation point. When
the concentration of any solute exceeds solubility, lt results
either in precipitation or a stage of super saturation where
more amount of solute is held in liquid phase with out thrown
out.
SOLUBILITY BEHAVIOUR :
In the field of pharmacy, it is a very common prac'tice to ex-
press solubility in terms like solubie very soluble, sparingly
soluble, slightly soluble etc. lt is very important to know ex-
actly what that terminology means. In the official books, the
solubilities are indicated, as the amount of solvent required
for fixed amount of solute.
Here is a table which gives the meaning of the terminologies
used and the ratio of Solute to solvent.

Terminology Apparent quantity of
solvent by volume for 1
part ol solute by weight.

1. Very Soluble Less than 1 part

2. Freely soluble From 1-10 parts.

3. Soluble From 10-30 parts.

4. Sparingly soluble From 30-100 parts.

5. Slightly soluble From 100-1000 parts.

6. lnsoluble More than 10,0@ parts.

Q.1. : Explain the terms :
(a)Normalsolution (b) Molar solution (c) Molalsolution
(d) Percent solution which suitable examples.
Ans : (a) Normal solution : When a solution contains 19
equivalent weight of a substance per litre, it is known as (lN)
or 1 Normalsolution.
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Normality : lt is defined as the number of gram equivalent
weight of solute present in one litre of solution.
For Eg : lf one gram equivalent weight of the solute present
in 1 litre of solution it is said to be 1N or 1 normal solution.
To prepare Normal solution, it is important to know the
equivalent weight. This differs from substance to substance.
For example
(i) In case of Red -ox reactiorrs the equivalent weight of an
oxidant or reductant is the molecular weight divided by the
number of electrons, which one mole of substance gains or
losses in a reaction, thus equivalent weight of KMnO+ is /s
th of its molecular weight.
(ii) In case of acids it is that weight which contains 19 of
replaceable hydrogen (C-0089) for monobasic acids the
equivalent weight is identical to its molecular weight for
dibasic acids the equivalent weight is Vz of its molecular
weight.
(iii) The equivalent weight of a oase is that which contains
one replaceable hydrorylgroup (17.008 of hydroxyl ion)
(b) Molar solution : The solution containing one mole that
is molecular weight in gms per litre of solution and indicated
by'M'
lf the solutions contains very small amount of solutes, they
are expressed in millimolar concentration (mM) and defined
as the number of millimolar/ ml of solution.

1mM = 1x 10-3M
(c) Molal solution : Solution containing are mole of solute
per thousand gm of solvent (1Kg of solvent) is called Molal
solution.
It is less common and much of use in the reactions or equa-
tions to express thermodynamic properties of solution.
(d) Percent solution :
The conversion of solution are expressed in terms of o/o
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(i) In % w1w, the number of grams of solute in 100 grams of
solvent.
(ii) In % w/v, the number of grams of solute in 100 ml of sol_
vent and vice versa.
(iii) fn o/ovlv, the number of ml of solute in 100m1 of solvent.
The Term solubility indicates a numerical value. lt is impor-
tant that the mode of reporting should be specified.
one should be borne in mind that the solubility is valid for
saturated solution at specified temperature. Any change in
temperature with pressure will change in solubilid.
Q. 2. : Explain the importance of solubitity product in
pharmacy

Ans : Principle of Sotubitity product :
solubility product is expressed in 'KSp' the value is useful in
indicating whether there will be precipitation or not in addition
of certain ions to the solution.
For insoluble salt, however, insoluble it may be, always have
some solubility in water. An eguilibrium is established be-
tween the suspended salt (x"yo) in excess of water at its
saturation point.

The equilibrium can be represented as :
XaYb -+ Xayb lassuming complete dissociation of saft)
solid <__ solution

According to law of mass action,

lx la lYlb_
,_ - K where Kis a constant.

Ix"Y"]
since solid phase is in excess, the conversion of dissolved
phase is also considered constant.
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The product [X]" [Ylb = Ksp known as solukrility product
constant.

According to the principle of solubility product the conver-
rion or til" ano [v1b ions in a satuiated solution of xaYb
remains constant at constant temperature"

lf the conversion of [X]a ions increases the conversion of
lYlb ions decreases to maintain KSp constant. Thus irr a
saturated solution of 1xaYbl addition of any one ion brings
precipitation.

Addition of a foreign electrolyte which brings precipittition of
a slightly soluble salt is known 'Salting effect' Phenomenon
is frequently used as a technique of separation in phar-
maceutical analysis.

Q.3. : Enumerate coltigative properties of solution and
discuss the depression of freezing polnt for molecular
weight determination.
Ans : The important colligative properties possessed by the
solutions are,

(a) The lowering of vapour pressure
(b) Elevation in boiiing Point
(c) The depression in freezing point
(d) Osmotic pressure and
(e) Tonicity.

These colligative properties are ditferent from the physical &
chemical properties of tlreir solutions. They are independent
of the number of particles present in the solution. Greater the
number of particles present in solution greater is the extent
of the given colligative property.

Depression In freezing polnt : lt is known that the freezing
point of a solution is lower than that of pure solvent.

K [XaYb] = Xla rylb.
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According to Charles Blagdin, the lowering of freezing point
of a solvent is directly proportional to the amount of solute
dissolved in it. Thus, the depression of freezing point of a
solvent is directly proportionalto the molecular concentration
of solute present in it. Equimolecular solutions have same
freezing point.

The depression of freezing point shown by electrolytes &
non - electrolytes :-

Electrolytes depress the freezing point more than non-
electrolytes due to greater ionization. In dilute solutions
quantitative relations hold good. The lowering of freezing
point is expressed in terms of 'Kf' known as molal freezing
point depression constant Kf is given by,

Kf - RTo Mr
1OOO A HF

Where R: Gasconstant
To = Absolute freezing point of pure solvent
Ml : Molecular weight of pure solvent.

A Hf : Heat of fusion of pure solvent.
The change in freezing point is given by

A Tf = mkf where
m = molality of solution
kf = molalfreezing point constant

Ditferent solvents have fixed depressant values, For example
freezing point at Ooc for Benzene is S.5, for ethanol is -112
and for water is 0.0.
From the constant for a particular solvent, the molecular
weight of a substance can be calculated.
lf Mz is the molecular weight of solute, Wr is weight of sol-
vent, Wz weight of solute, T is the observed lowering of
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freezing point and kf is the freezing point constant for the sol-
vent, Mz is given by

1000xKfxW2
Mz=

ATXWl

This is one of the easiest method of molecular weight deter-
mination for non - electrolYtes.

Q.4.: What is Osmotic pressure? Give lts lmportance In
blological sYstem ?

Ans : If two solutions of different concentartions are
separated by a semi- permeable membrane, the solvent
tends to flow through the membrane from the region of low
concentartion to the region of higher concentartion until
equilibrium is reached. This process of passage of solvent
through membrane is known as Osmosis'

osmotic pressure denoted by z is the pressure gradient
(difference) which exists across the membrane due to con-
centartions changes.

Osmotic pressure er = mRT where m : difference of molal
ooncentartions of 2 solutions

R : Gas constant.

T = Obsolute temperature.

In the given volume of solutions the osmotic pressure is de-
pendent on the number of particles ( or ions or molecules).

osmotic pressure'is a very important in biological system for
the regulation of the maintenance of isotonic conditions of
body fluids.

In industrial practice solutions of various tonicity are used.

This tonicity is also important in maintaining and regulating of
various cell functions.
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The isotonic solutions have Osmotic pressure equal to the
Osmotic pressure of the intra-cellular fluid. i.e., n solution =
z Cell. (For convience it is equal to 0.9% NaCl solution which
is isotonic with the body fluid)"

In hyper tonic solutions, z solution > a cell i.e., the solution
exerts more osmatic pressure than the body fluid/lntra cel-
lular fluid and in hypotonic solutions, z solution <z cell, in
other words the solution exerts low osmotic pressure than
that of the lntra Cellular fluid.

-x-

AT.ITI - OXDENTS

\l/e are familiar that many substances used in the phar-

cidity. The agent which are used in order to prevent this
oxid-ative proc-ess which renders the substance deteriorated
are called Anti-oxidents. These even can act and function

prevent the growth of micro organism and there by soilage
of preparation. They may act in the way of antioxidants act or
they may act ditferentlY.
The antioxident usually prevents the oxidation of active sub-
stance by getting oxidised itself. The inorganic type of an-
tioxidents acts as reducing agent and are used in the
formulations or preparations containing easily oxidisable
substance.
Q 1. : Discuss the mechanism of action of antioxidents.

Ans. : We know about the mechanism of Oxidation - Reduc-
tion reaction Oxidation is the loss of electrons and Reductio
n is the gain of electrons basically the same mechanism of
action holds good for the action of antioxidents. The reac-
tion can be equated as,

OX+e .i==? Red.

The anti-oxident being a reducing agent gets oxidised itself
and there by prevents the oxidation of the substance.

ANTI - OXIDENTS
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The electrical potential developed in a cell can be measured
by voltmeter and measurement of electrode potential is given
by'Nernst equation':

Eceil = Eoce1- ryrog gI
, ,  IRED]

Where, Ecel - potentialof cell in volts.

E8elr - standard potential

0.0591 - constant (called Numerical combination of gas con-
stant, absolute temperature and Faraday constant)

n = oUffiber of electrons involved in
toYr

# = Ratio of the concentation of oxident and reductant
lHEul

respectively.
By this electrode system the efficiency of chemical sub-
stance to under go oxidation - Reduction is determined.
Here, Eocer is found by the table of stanoiro-electrooe
potential. This in turn is a toolto know about the nature and
potentials strength of the anti-oxident. A strong antioxident,*,,
will protect the material or substance for longer period when "
used in small quantities.
This is how majority of all inorganic anti/oxidents act.
The organic compounds selectively acts as antioxidents and
preservatives. The organic compounds classified into,
a) Quinol gp. Example, Tocopherols, Hydrory coumarines.
b) Amines - Example, cephalins, Leciithin
c) Pyrogallol group - Example, am/ gallate, n propyl gallate.
d) Benzoic acid derivatives.- Example, Benzoic acid, deriva-
tives of propyl and methytl parabens.
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These organic type of compuonds acts as antibacterial, an-
tiseptic, antifungal, bacteriostatic and are commonly used in
foods and pharmaceutical formulations.

Q. 2.: What are all the criteria lor the selection of inor-
ganic antioxidents ?
Ans : The main criteria for the selection is the Nernst eqna-
tion from which you know the nature and strength of the an-
tioxident used. The other considerations for its selection
shor.rld be,
i) its toxicity - should be non-toxic.
ii) its Compatibility - should be chemically and physiological-
ly compatible
iii) its Inertness- should be chemically inert
iv) solubility- should not posses any solubility problem either
in oxidised or reduced form.

Q. 3. : Give the method of preparations, properties uses
and assay of Hypophosphorus acid.
Ans : Hypophosphorus acid
Formuta- HpHzOe (H3pOz)
Molecular wt. - 66.
Contains between n-sPh HgPOz and is freely soluble in water.
Properties - Odourless, colourless or slightly yellowish tint
liquid.
Syrupy in nature forms crystalline solid at 17.4oc.
It has two important chemical properties -

a) Reducing properties. b) acidic properties.

a) lt reduces many substances to form phosphorus acid and
then finally to phosphoric acid. For example with lodine -
forms iodide ions and it decolourises acidic solution of
Potassium permanganate.
HsPOz + 2 | z + 2HzO 

-4HI 
+ HgPO+
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b) -as only one hydrogen is ionisabale here it acts as
monobasic acid.

HsPOz+HzO+HgO- + PHzOz-

The acid can be neutralised by alkali hydroxides or car-
bonates.
2HPHzOz+ NazCOo '+ 2NaPHzOz + HeO +GOz '

Preparations- obtained by decomposing boiling aqeous cal-
cium hypophosphite solutions with oxalic acid.

The calcium oxalate insoluble precipitate is filtered and
cocentrated in vacuum.
Alternatively it is also prepared by reacting calcium
hypophosphite with slight excess of Sulphuric Acid'

Assay:-
since it is a monobasic acid, it can be directly titrated with
standard sodium Hydroxide using methyl orange or methyl
red as indicator.
lncomPatibilitY -

;ets readilY oxidised itself bY
er, lead salts are reduced Part-
rhibits darkening in colour of

Uses:- 1) Used as reducing agen! mainly, insyrups.contain-
ing ferrous iodide to prevent the formation of ferric ions and
to form free iodine.

Q. 4. : List the compounds of Sodium which acts as an'
tioxidents. Give the method of preparation, uses, proper-
ties and assay of any two.

Ans. : The common compounds of sodium used as antioxi-
dents are,
a) Sodium thiosulPhate
c) Sodium nitrate.

Sodium Thiosulphate :
Formula - NazSzOs.SHzO
Moecular weight .- 248.2
Properties' colourless, transparent, crystalline powder- Bit-
ter, cooling taste. soluble in water and insolubl'e ln alcohol.
on.boiling solution.decomposes by reduction to sulphide
and oxidation to sulphate.

4NazSzOg 3NazSO+ + NazSs
A good reducing agent reduces ferric salt to ferrous salt-
both in neutral and acidic medium.
1. Neutral media
2FeClg + 2 NazSzOg 2FeClz+ 2NaCl+ NazS+Oo
2. Acid media.
2FeCls+NazSzOg+HzO +2FeCt2 + 2NaCt + HzSO+ + S.
Preparation-

From Soda ash, Sulphur-di-oxide, and sulphur.
soda ash dissolved in hot water -To this sulphur-di-oxide is
passed. Treat the resulting solution with further amount of
soda ash and is then treated with sulphur. solution is con-
centrated and allowed for crystallisation.
NaeCOs + HzO + 2SOz -,, 2NaHSOe + COz
2NaHSOs + NazCOs -+ 2NazSOs + HzO + COz
NazSOs + S NazSzOg
Assay -
Directly assayed by titrating accurately weighed quantity of
sample in 25ml water with 0.1 N standard iodine solution
using starch solution as indicator, added near the end point.

b) Sodium metabisulPhite
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Uses -
1) Considered useful in parasytic skin diseases, ring worm
infections, etc.
2) as an antidote in cyanide poisoning.

3) Causes catharetic action in large doses.

4) Extensively used in photographic industry.

Sodium Nitrite
Formula- NaNOe
Molecular weight.69
Properties -
occurs as white crystals or granular powder and saline taste.
when exposed to atmosphere oxidised to sodium nitrate.
soluble in water but sparingly soluble in alcohol. Aqueous
solution is alkaline becpuse nitrous acid is a weak acid and
its salts are readily hydrolysed in solutions.

sodium nitrite easily decomposed by acidification wuth sul-
phuric acid.

2 NaNOz+HzSO+ NazSO++2HNOz

3HNOz HzO + 2NO + HNOg

2NO+Oz+2NOz

( From air)
It is a good reducing agent. Assayed against Potassium per-
manganate because of its reducing property'

It also acts as oxidised agent as we see in acidified potasium
iodide solution.

2HNOz+2KI+HzSO+ lz+2NO+ 2HzO+KzSO+

ANTI - OXIDENTS

Preparations-

By the catalytic oxidisation of ammonia gives Nitric oxide gas
(NO) By absorbing nitric oxide gas thus obtained and
orygen into Sodium carbonate solution -Sod. nitrate is ob-
tained. Then the solution is concentrated to crystallise out
the product.

2Naz COs + 4NO+O2+ 4NaNOz +2COz

Assay -
By oxidation - reduction reaction in which nitrate is oxidised
to nitrate by potassium permnanganate solution.

A solution containing a weighed quantity of sample added
slowly to O.1N acidified (with 5 ml Sulphuric acid) pot. per-
manganate solution. lmmediately, on contact with acid,
nitrous acid is produced which is oxidised to nitric acid.
Since nitrous acid is volatile, while adding the tip of the
pipette is kept below the level of solution. The excess of
standard O.1N oxalic acid is added, mixture is heated to 80o
C and excess of oxalic acid is back titrated with standard
KMnO4 solution.

The reason for titrating back the excess of oxalic acid with
potassium permanganate instead of titrating excess potas-
sium permanganate with oxalic acid is that it is easier to
detect the appearance of colour than its disappearance of
colour in a solution.
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Uses:
1) Considered effective in Angina Pectoris
2) used in cyanide poisoning.
3) used as food preservative.

-x-

ANTI - OXIOENTS GASTRO - INTESTINAL AGENTS

GASTRO - INTESTINAL AGENTS

The agents or drugs or chemical substances which are
used to treat the gastro intestinal disorders are called
Gastro-intestinal agents. Thus the gastro-intestinal agent in-
cludes Acidifying agents, Antacids, catharetics, Protective
and Adsorbents, Appetizers etc"
Q .1 : What are Acidifying agents? Give example.
Ans: Acidifying agents. Drugs which are used to increase
the acidity are termed Acidifying agents. They are used to in-
crease the metabolic acidosis and some are used to in-
crease the Gastric hydrochloric acid.
In some of patients, due to some reasons, there is no secre-
tion of Hydrochloric acid. This condition is known as
'Achlorhydria'. The symptoms includes mild diarrhoea, loss
of appetite, abdominal pain etc. This lack of secretion of
Hydrochloric acid (which is very important in the process of
digestion of the food) causes gastro-intestinal disturbances.
ln Some patients suffering form carcinoma of stomach,
Gasterectomy, and Chronic gastritis there is total lack of
secretion of Hydrochloric acid. In such patients administra-
tion of Hydrochloric acid directly or acidifying agents
reported to be useful. Whereas some other individuals with
Hyperthyroidism, Tuberculosis, Chronic alcoholism and
elderly patients respond to stimulation by Histamine. They
are treated with histanmine phosphate.
Hence inorder to treat Achlorhydria, one of the most com-
monly used is dilute Hydrochloric acid.
Difute HCI:- 1Oo/o wlw of concentrated Hydrochloric acid
prepared by diluting concentrated Hydrochloric acid
employed in Smldose, depending on the severity of 'Achlor-
hydria'. To protect the effect of Hydrochloric acid on teeth
the solution is administered using straw.
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Q.2. : What are antacids? Discuss briefly about
Aluminium hydroxide gel as an antacid.
Ans : The drugs or the substances which are used to
counteract the excess of gastric acid present in the body
are termed Antacids. These relieves the abdominal pain
due to Hyperchlorhydria. The efficiency of an antacid is
measured by its neutralising capacity.
Aluminium Hydroxide Gel:- I.P. I Contains not less than 3 .
5o/o & not more than 4.4o/o w/w of Aluminium oxide.l
This is an aqueous suspension of Aluminium oxide with vary-
ing proportions of Basic Aiuminium carbonate and bicor-
bonate. The preparation may also contain Glycerine,
Saccharine, sorbitol or sucrose as sweetning agents. Men-
tha oil or peppermint oil used as flavouring agent, Sodiurn.
benzoate or any other suitable preservative is added.
This is one of the widely used class of antacid which are
used in three forms and which are official in various

, Assay:- Assayed for Aluminium oxide contents by com-
plexometric titration using back titration technique.
Known weight of the sample is dissolved by warming in the
mixture of Hydrochloric acid and water. Standard known
amount of sod. EDTA is added. pH is adjusted using
Sodium Hydroxide solution and excess of disodium EDTA is
determined by adding Hexamine and titrating with standard
lead nitrate solution using rylenol orange as indicator.
The acid consuming capacity is also determined as an im-
portant measure of its efficiency as describeO in the official
books.
Uses:
1) Used mainly as dow acting antacid.
2) have mild astringent & adsorptive actions.
3) in the treatment of peptic ulcers and Hyperchlorhydria.

GASrRo-TNTESTNALAGENTS 3

tl/lechanism Of Action- This reacts with Hydrochloric acid to
form Aluminium chloride which has astringent effect and may
cause constipation and occassionally vomitting.

Q. 3. : Discuss briefly about antacid therapy. How ant-
acid property is evaluated ?
Ans : Under normal physiological conditions, Hydrochloric
acid is secreted by epithelial cells of Gastric mucosa. Thus
the pH of the stomach wil be around 1 if the stomach is
empty the pH is around 6-7 if the food is injested. In case of
the condition known 'Hyperchlorhydria' the produc-
tion/secretion of HCI in the stomach will be more than that of
normal. This may be due to the inflamation of gastric
mucosa as in Gastritis or any other reason. This leads to
peptic ulcers" Depending on the area affected, they are
terrned Oesophagal, Gastric or deodenal ulcer. The treat-
ment of this ulcer/peptic ulcers include the use of antacids.
By their virtue, antacids neutralises the acid in the stornach.
Being alkaline base, they directly react with the acid and
neutralises the acid. The action of the antacid should be
gradual without evoking retlound acidity. Since the produc-
tion of Hcl is a continuous process, the therapy of antacids is
also of longer duration. Since it is of longer duration, the
drugs used as antacids should not have any side effects.
Therefore an ideai antacid is the one which actively reacts
with the acid and neutralises it, without producing any ad-
verse side effects even after prolonged use.
For the evaluation of Antacid, Acid neutralising capacity test
is employed.
Invitro-based on adding a known quantity of antacid to a
given amount of HGI and the pH at different time interuals
for determining the amount of acid consumed by the sample.
To be an effective and ideal antacid measuring, it should
have following properties
1) have fine particle form and should be insolttble in water.
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2) should not produce its efiect graduaily and over a
prolonged period.

3) should not produce systemic alkalosis.
4) should not have any adverse side effects.
5) should be stable and readily available.
6) should not produce large quantity of gas on reacting with
gastric acid.

Q .4.: List the compositions of calcium and Magnessium
used as antacid. Give the method of preparation, uses
and assay for calcium carbonate and Mg trisilicate.
Ans : Compounds of calcium used as antacid.
' l .Galcium carbonate I.p., B.p.
Compounds of Magnesium used as antacid.
1. heavy and light Magnesium. carbonate.
2. Heavy and light Magnesium oxide.
3. Magnesium hydroxide
4. Milk of Magnesia.
5. Magnesium trisilicate etc.

Calcium carbonate -
Formula CaCOs
Molecular weight. 1 00.09
Gontains not less than gg.o% & not more than 100.5% of
CaGOs calculated with reference to dried substance.

calcium carbonate neutralises acids- a common property
with allthe carbonate
CaCOs + 2HCl-+ CaCtz + COz + HzO
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Preparations-
By interaction of Sodium carbonate and calcium chloride.
The precipitate is filtered and washed.

Nae COg + GaCle CaGOs + 2NaCl.

Assay- Gomplexometric titration. -using Sodium EDTA
as titrent and calcon mixture as Indicator.

Uses- 1) used as non-systemic antacid

Dose 1-59 daily according to the need.

Heavy and light Magnesium carbonate-

composition approximately- 3Mg cos. Mg(oH)2 5 HzO-

A Hydrated basic Mg Carbonate and contains equivalent of
Mg. Oxide not less than 40% and not more than 45%. They
only differ in unit bulk densities. As per Indian Phar-
macopoeia Heavy Mg carbonate 159 occupies a volume of
30 ml whereas light, Mg carbonate same weight occupies a
volume of 120m1.
Properties-
Heavy Mg carbonate - a granular powder; light Mg Cor-
bonate available as very light powder. Both are tasteless,
odourless and white in colour insoluble in Hzo and alcohol,
soluble in mineral acid with effervosence when heated. They
are converted to Mg oxide loosing COz and water.

3MgCOs Mg (OH)z 5 HzO#4MgO + 3 COz + 5 Hz O

Preparation:
Heavy Mg carbonate- Double decomposition with Mg sul-
phate and sod. carbonate. These are separately dissolved
in HzO and the solution is mixed in the ratio of 1:1 and con-
centrated. Boil the residue with HzO and filter the insoluble
Mg Carbonate on cloth. Wash till freed from sulphate lon
and dried.
Mg SO+ + NazCOg -) MgCOz + NazSO+.
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ln case of light Mg carbonate the process of preparation dif-
fers only in concentration of reagents used and the tempera-
ture of reaction.
Assay -
By cgmplexometric titration using Sod. EDTA. after adjusting
the PH by ammonia- amonium chloride butfer.
Q 5. : Give the mechanism of action of Magnesium an-
tacids? Describe the method of preparation and Assay
of Milk of Magnesia.
Ans : All Mg Containing antacids has very poor water
solubility. They go into solution when acid consumes a small

Mg cation, there also have loxative property. Therefore they
are used in combination with aluminum or calcium antacids
which are constipative.
Milk ol Magnesia-
An aqueous suspension of Hydrated Mg hydroxide which
contains not less than 7o/o & not more than 8.5% w/w of Mg
hydroxide. lt may also contain some suitable preservatives.
Preparation -
By interacting Sodium hydroxide with Magnesium sulphate.
Light Mg oxide mixed into a smooth paste with solution of

free from sulphate ions. Precipitate is mixed with suffcient
HzO to produce the desired volume.
MgO + HzO Mg(OH)z
MgSOa + 2Na OH Mg (OH)e + NazSO+
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Storage- store in a tightly closed container in a cool dry

place.

Uses -
1) used as antacid.

2) used as a la€tive.

3) used as alkaline mouth wash'

Dose- '
a) 5-10 mlas antacid

b) 10-30 ml as laxative.

o.6. :Whatcombinat iono|antacidsarecommercia| |y
il.il,ror"z why ts simithicone added in antacid prepara-

ilon?
Ans : The combination of antacids which are commercially
available are;

l .compoundMagnessiumtrisi | :cateora|powder-con.
tdi* r,rrb-trisilicate,'chalk p^orrrder, sodium bicorbonate &

Heavy Mg carbonate each 250 g'

2.compoundMagnesium.t] is i | |catetab|ets.contains.
ilioirteifl"te 250 mg-, dried aluminium hydroxide gel 120 mg

ini p"ppermint as flavour in each tablet'

3. Gompound Magneslum trisilicate mixture' suspension,
ilnt"inlhg Mg trisifi6ate, light Mg. carbonate and sodium car-

bonalte Sdn iM each in d suitaOte vehicle with pepperrnint

flavour.
In many cases, antacids are combined with simithicone type

oi conipounOd for their antiflatuent action as they are an-
titoamirig agents and cause dispersion of gas'
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Properties -
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Q' 7' : List the compounds of Bismith used as protec-tives. Outine the..meihod;i p;6rr.tion, acilon, uses olBisrnuths subnitrrre.
Ans : The compounds of Bismuth used as protectives are ;1) Bismuth Subcarbonate.
2) Bismuth subnitrite.
3) Bismuth subgallate.
4) Bismuth milk- Syn., - Bismuth Magma or Bismuth cream.
Bismuth Subnitrlte:-
App' formura- tBi (oH)z NoeJc Bi(oH) is a basic bismuth nitrite.

GASTRO- INTESTINALAGENTS 9

Q. 8. : Discuss the mechanism of action of Purgatives
(chatharetics) giving suitable examples.
Ans : Drugs which bring about defaceation are called
chatharetics. Depending on the intensity of their action they
are classified Purgatives and Laxatives. Purgatives generally
mild in thier action whereas laxatives are still mild type purga-
tives.
Constipation is the most commonly seen disturbance in
rnany individuals. This may be due to illness, ignorance of
the urge for defadion or due to Psychological status. Some
other factors like weakness of intestine, intestinal spasm, in-
jury or damage, use of certain drugs and some times diet
also. In condition like constipation fecal meterial becomes
dry and hard. For the releif in constipation or to treat this
conditions laxatives and purgatives are used and brings out
the elimination of bowl contents.
Purgatives or Chatharetics act mainly by four mechanisms.
1 . Sti mulant Purgatives-/lrritant Pu rgatives :
These act by irritating the intestinal tract there by brings the
stimulation of pesistalsis movements which in
turns promotes defecation. As they act directly on intestine
and stimulate peristalsis, they are called stimulants.
Ex. segroda, castoroil, Podoplyllum, Bisacodyl, Aloe,
Senna etc.
2. Bulk purgative:
Due to their virtue they are inbsoluble in HzO and swells by
absorbing water therby increase the bulk of intestinal con-
tents, and brings out peristalsis movements of the intestine.
Example: Methyl cellulose, Sodium carboxyl methyl cel-
lulose, lsapghol, Gum, Agar-Agar etc.
3. Lubricant Purgatives :
Act by the property of lubrication, since the contents of intes-
tine becomes hard due to absorption of water resulting in dif-
ficulty in clearing the bowels. These substances act as

79o/od BizOs.

White, Hygroscoo-ic powder. practicaily insofuble in HeO andarchohorbut readiry dissorves in rit-r* of HCror HNOg.
Bismuth Subnitrate-:lqyly hydrotysis in v..rrter and tiberatesnitric acid, incompatabir*ds ;ith-&;b"nates, sarts of organicacids, reducing agents ano iooines are observed.
Preparation-

Assay -

f:y:t!:t' weighed amount of the sample is ignited to aconstant weight in a tarred crucibie ano eizog i. *tilnJo.
Uses -
1) used as an Astringent, Adsorbent and protective com-
i[?l,r 

in the treatmenl ot biarinoe'a- and inteltinuiini['n'n"_

3i,ffit 
in the preparation of milk of Bismuth as a main con_
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lubricants and brings smooth clearence of fecas. Example;
Uquid paratfin, Mineraloils, Glycerine etc.
4. Saline Catharetics :

lct by increasing the Osmotic load on intestine by absorbing
large quantity of Heo and this stimulates peristalsis. poorly
absorbable cations like calcium, Magnisium and anionl
such as phosphate, sulphate, tartrate contributes this effect.
They are mainly inorganic material and HzO soluble, taken
with plenty of HzO This excess of water taken helps in reduc-
ing excessive loss of body fluids, nausea and vomitting.
Example : Mg salts, sulphate, and tartrate salts of sodium
and potassium. These drugs are readily soluble but poorly
absorbed and act mainly by their osmotic property in intes-
tinal lumen.
Q.9. : Give the method of preparation, uses and assay ol
(a) Magnesium sutphate (b) Catomet.
Ans:
(a) Magnesium sulphate-
Formula SOt THzO.
MOLECUI-AR WEtcHT . 246.47
Synonym - Epsom salt.
Contains not less than 99 o/o and not more than 100 o/o
MgSO+ calculated with reference to ignited substance.
Properties -
Colourless crystals, cool, saline and has bitter taste. Freely
soluble in water, sparingly in alcohol and dissolves slowly in
Glycerine.
Preparation -
By the action of dil. Hz SO+ or Mg. carbonate or Magnesium
oxide.
Mg COo + HzSO+ MgSO+ + HzO + COz .
Solution is concentrated and crystals are filtered out.

GASrRo-TNTESINALAGENTS 1 1

Assay -
By complexometric titration, using sodium EDTA as titrant
tusing Moderent black mixture as indicator.

Storage -
Store in a well closed container in a cool dry place.

Uses -
1) Used as a laxative.
2) Used as a antacid.
b) Calomel
Formula : HgCl
Molecular weight 236.1

Commonly known as Mercurous chloride. Contains not more
than 99.6% HgCt.
Properties -
Odourless, tasteless, Heavy, white powder. Insoluble in
water, alcohol and cold dil acids. Stable in air but when ex-
posed to light turns slightly grey. Becomes yellowish white
when tritrated with Pressure.
Preparation -
By heating the mixture of mercunrous sulphate and Sodium
chloride. Condense the vapours of mercurous chloride
produced.
By heating mercury with HzSO+ Mercuric sulphate is ob-
tained. Mercuric chlorid.,' is washed with HzO to remove
poisonous Mercuric chloride and then washed with dil HNO3
to remove metallic mercury. Again washed with HzO heat
again and the sublimate is collected.
Hg + 2HzSOa Hg SO+ + SOz + 2HzO.
HgSO+ + Hg HgzSO+
HgzSO+ + 2 NaCl Hgz Ctz (2 HgCl) + NazSOa.



12

Assay -
Analysed by forming complex with lodine.

Accurately weighed sample is transferred to iodine -flask.
Excess iodine solution and potasium iodide solution are
added, stoppered kept aside for few minutes with occasional
shaking. Excess of Iodine s titrated with standard sodium
thio sulphate solution using starch solution as indicator.

Storage -

Stored in a tightly closed container, protected from light.

Uses -

1) Used as a catharetic.

-x-

TOPICALAGENTS
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GASTRO - INTESTINAL AGENTS

Q .1.: What are Topical agents? Glassify them giving
suitable examples.
Ans : As the name of the title indicates, there are the agents
that are applied on the skin or mucous membrane and acts
locally- at that particular area where they are applied. The
action exerted by each of the agent depends on its nature
and chemical properties. They may produce the astringent ,
demulsunt, adsorbent, emollient or protective etfect. Some
of the agents even exibits antimicrobial and astringent activity
when applied topically.
Here the role and the usefulness of some important topical
agents and their preparations having topical activity is dis-
cussed.
According to their mode of action, these topical agents are
broadly classified as,
A) Protectives and Adsorbents. B) Antimicrobialagents.
C) Astringents D) Miscellaneous compounds.
PROTECTIVES AND ADSORBENTS :
O. 2. : Describe the action of Protective astringents?
Write brief account of silicone polymers as protectives.
Ans : The agents that cover the skin or mucous membrane,
form possible irritants are called 'protectives'. These sub-
stance b-ging insoluble and chemically inert act by forming a
coat or film on the skin. In the same way, dusting powder
forms adherent continuous film on intact skin and'exibits
protective action being in the state of fine sub-divisions.
Some substances chemicaly inert adsorb dissolved or
suspended particles gases, toxins etc are known as 'Adsor-
bents'. These are mainly intended to be used internally to
prevent the unwanted and irritant action on mucous
membrane.
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Some of the substances may posses both
sorbent properties when applied topically.
Silicone Polymers:-
Generally known as Silicone oils.
GENERAL FORMUIA,

TOPICAL AGENTS

Protective-Ab-

CHs
I

-Sl-CHg
I

n CHg

As represented with the variation of 'n' the viscosity of
silicone oils also vary.
Synthetically these are prepared by the process of polymerisa-
tion.
In general, silicon oils, due to their oily nature used as water
repellant and protective to skin (from contact with irritants).
It also acts as antiflatulent and used in antacid preparations.
Dimethieone-
Forms a protective layer on skin like plastic and acts as water
protective agent. ft is oily, stable and has low surfiace tension.
Mainly used in ointments, sprays, lotions and creams.
Slmithlcone-
Prepared form dimethyl polysiloxane. Used as antiflatuent,
antispasmodic, Sedative and digestant. Usual dose is 40-80
mg at bed time.
Q.3.: Give the method of preparation, properiles and
assay of Titanium dioxide and calamine.
Ans : Titanium dioxide -
Contains not less than 98 06 calculated with reference to the
dried substance.
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Properties:
Odourless, tasteless, fluppy powder. Partially insoluble in
water in dilute mineral acids. Dissolves slowly in hot Sul-
phuric acid.
Preparation :
The ore is heated with concentrated Sulphuric acid when sul-
phate of iron and titanium are dissolved in water the
precipitate of titanium di oxide is obtained by hydrolysis.
Assay :
By complexometric Sodium editate back titration using am-
monium sulphate, sample is dissolved in hot sulphuric acid
and a definite volume is made. To a known volume of
Hydrogen peroxide strong ammonium solution. Hexamine
buffer and excess disodium Edetate is added and excess
back titrated with Zinc chloride.
Uses:
1) Used as a good topical protective (due to opacity of com-
pound )
2) Commonly employed in skin protective creams and pas-
tes as it protects skin form harmful effects from Ultra Violet
radiation.
3) Used in cosmetics and also in paints.
Calamine :
It is the rnixture of ZnO with small amount of Ferric oxide.
Contains not less than 98% & not more than 100.5 % of
ZnO calculated after ignition.
B.P. says it as a basic Zinc carbonate suitably coloured with
iron oxide.
Properties:
Almost odourless and tasteless and occoured as pink pow-
der. The powder, passed through sieve number 100. pradi-
cally insoluble in water,soluble in mineralacids.

I
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Preparatlon:

TOPICALAGENTS TOPICALAGENTS

Preparatlon:

ZnGOs
Assay :

ZnO + COe

By acidimetric back titration method. Since ZnO is a base in-
soluble in water it cannot be titrated directly with acid.
Therefore dissolved in excess of standard acid and excess of
acid is back titrated. Ammonium chloride used to prevent
the pecipitation of Zinc hydroxide. The precipitate interferes
in the detection of end point. Methyl orange is used as the
indicator.
Storage :
Stored in a well closed container since it absorbs Carbon
oxide.
Common preparations of ZnO includes,

aiZnO - compound paste. b) Hydrous ZnO Ointment.

c) ZnO Ointment. d) Zinc Gelatin.

Talc: Synonym : purified taste;talcum powder.

Formula : 3 MgO. 4SiOz HzO

Properties :
Odourless, Tasteless, free form griftiness, very fine white
powder. Practically insoluble in water and in dilute solutions
of acids or alkaiis. lt adheres to skin.

5
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Uses :
1) Used a9 mild astrihgent, 

antiseptic and protectant for skin.

Obtained by heating mettalic Zinc in air current at high tem-
parature. Metal turns into oxide which is collected as a fine
white powder.

2Zn + Oz +2ZnO

Medicinal grade ZnO-Obtained by double decomposition of
Zinc Sulphate. This Zinc Sulphate is added to the boiling
solution of sodium carbonate. Pecipitated Zinc carbonate is
collected, washed untilfree form sulphate, dried and ignited.

ZnSO+ + NazCOg ZnCOg + NazSOc

2) used fo/ sootlarn! uir",,o,r".i .n,n itching and irritations.
The preparli21|not?Hr:'$umine in common use inctudes,;i';#"ifi i,:Pfr ""$i H[5'l!TiH;;J#ff i;i;;ffib ointnenl
Q .4. : cive tl: l3t$"g:f prepq6lton, properries, Assayprocedur@ and r'--* of Zinf oii.JanC farc
Ans :
Znc Oxido :

Contains gf.^t^Tir"" Zno catcuhted with reference to the
ignited subStdrlcv'- \nstant rreilni.
Properties:
odeur'ep.,:*ff g\:1ll;,#*il"?xxxT"tsfl:fl ?,;',['J?,,,-Qnrnc t : f  ta t tut t t ' .

;ir6#;rat acils
Zno + Hzlot \*znSoc + 629.
ZnO + 2NaOH ar NazZnO2+ HzO

-.
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Preparatlons :
By boiling fine powdered talc with dilute Hydro chloric acid
and allowing the inslouble talc to settle. Supernatant liquid is
decanted, washed thoroughly till free from acid. Acid treat-
ment removes the impurities from talc.
Uses :
1) Used as lubricant, protective and dusting powder.
2) Used to protect the skin from irritation due to ftiction.
3) Used commonly in cosmetic preparations for external use.
4) Used as fihering aid.
ANTI - MICROBIAL AGENTS :
Q.5. : Discuss the varlous mechanlsm of action of Inor-
ganlc antimlcroblal agents.
Ans : Anti-microbial Agent is the broad terminology describ-
ing activity against microbes. Following specific terminology
describes exact mechanism of action.

a) Antiseptics:
Substances that kill or prevent the growth of microor-
ganisms. Specific for preperation intended to be applied on
living tissues.

b) Dlslnfectants:
Prevents infection by destruction of pathogenic micro-or-
ganisms. Used generally with reference to the substance ap-
plied to inanimate objects.

c) Germicide :
Those which kills microorganisms. The more specific terminol-
ogy like bactericide / fungicide/ virucide denotes denotes exact
action.

ToPrcAL AGENTs 7

d) Bacterlostatlc :
The primary function of these agents is to inhibit the growth
and development of bacteria. Thus drugs which do not kill
the bacteria but arrests the growth of bacteria are called
Bacteriostatic agents.
Desirable properties used as topical anti-infectives.
1) should have Antiseptic or Germicide activity
2) should have rapid onset of action and sustained activity.
3) should have good therapetic index and should indicate
the usefulness in the concentration employed.
4) should not produce local cellular damage or interference
body defenses.
5) should not produce systemic toxicity- on local application.
6) should have broad spectrum activity.
7) should posses favourable liquid water distribution co-effi-
cient for its best efficiency.
Mechanlsm of action :
The mode of action of organic class of drugs/compounds in-
cluding antibiotics is well documented. Here till date as some
inorganic class of drugs are used as anticeptic disinfectant
their mechanism of action need eloboration. Inorganic class
of compounds generally exhibit antimicrobial action by
1)Oxidation. 2) Halogenation or
3) Protein binding or pecipitating mechanism.
1. Oxidation :
The compounds which liberates oxygen like peroxides, per-
mangnate and certain oxo-halogen anions act by this
Mechanism. They act on proteins containing sulphadyl gp
and oxidises free sulphadyl to disulphide and inactive its
function.
2. Halogenation :
Those which librates chlorine or hypochlorate or lodine act
by this mechanism. They act on peptide linkage and alters

l l
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its properties. This results in destruction of specific function
of protein ends with death of organism.
3. Proteln preclpltation or bindlng -
This is observed with many metals. The nature of interaction
with protein occurs through polar group of protein which
acts as ligands and metal oin. as Lewis acid. The chelate
complex formed leading to inactivation of protein. In general
action is non-specific. Depending upon the concentration
and the extent of reaction astringent, irritant, corrosive or
even caustic action is observed on the host.'':t{)

" Silver, Gopper, Mercury and Zinc are some of the metallic
cations with germicidal action.
Q.5.: Give method of preparation and assay of :
a) Hydrogen peroxide. b) Potassium permanganate &
c) Chlorinated lime.
Ans :
a) Hydrogen Peroxide -
Contains not less than 5o/o & not more than 7o/o wlv
Hydrogen peroxide corresponding to about 20 times its
volume of oxygen available with 0.025o/o wlv of suitable
stabilizing agent.
Preparation :
a) Add the paste of Barium peroxide in ice-cold water to a
calculated quantity of ice-cold dil sulphuric acid. Insoluble
barium sulphate is filtered off.

BaOz + HzSO+ -r' BaSO+ I + H2O
b) Also manufactured by the electrolysis of ice-cold 50% Sul-
phuric acid followed by distillation under reduced pressure.
Assay :
By oxidation-reductionby permanganate method. The
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and contents are titrated with potassium permanganate solu-
tion tillfaint pink colour is obtained.

2KMnO4 + 3HZSO+ + 5 HZOe-r,](eSO+ + ZMnSO+ + 8H2O + 5O2l

Storage:
Stored in containers protected from light provided with a vent
for the escape of oxygen and keep il in a cool place. The lable
should inidcater whether it contains stabilising agent or not.

Uses:
1) Used primarily for its antiseptic Sction.

2) Since enzyme brings out the decomposition of Hydrogen
peroxide into water and orygen therefore Hydrogen peroxide
when comes in contact it abrass(cut) the tissue.

2HzOz + 2HzO + Oz I
b) Chlorinated lime -
Formula - Ca(OCl) Gl. HzO
Commonly known as bleaching powder, contains about 30o/o
w/w of chlorinated lime.
Preparation :
By the action of chlorine on calcium hydroxide. Slaked lime
is thoroughly spread on shelves in a suitable container and
chlorine gas is introduced at the top of the chamber and
passed through the contents of shelves. Usually done at 25o
c thus minimising the formation of calcium chloride. After the
absorption of chlorine is mmpleted, powdered lime is blown
into the chamber to absorb the excess of chlorine.

Ca(OH)z+ Clz+Ca (OCl) Cl + HzO.
The process is complex, the first products are basic
chlorides and basic hypochlorates etc. By further action of
chlorine lather charged into calcium hypochlorate. The
available substance also contains small portions of calcium
chloride.

shna 1cs)

and 5N sulphuric acid is added
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Assay :
Based on oxidation - reduction reaction.
When added into water , chlorinated lime liberates chlorine
slowly. (But on filtration and shaking with water, the chlorine
is released readily). Aqueous suspension of sample is
treated with Acetic acid in presence of potassium iodide in
lodine -flask. Acetic acid liberates chlorine from the sample
which displays the equivalent amount of lodine in potassium
iodide. This liberated lodine is titrated with standard (0.1N)
Sodium thiosulphate solrlion using starch solution as in-
dicator.
Ca (OCl) Cl + 2CHSCOOH -+ [CHs(COO)l2tw- + HOC| + HCt.

HOCI + HCI-----+ Clz + HzA

2KI + Cl2--+ 2KCl + tZ

Iz + NazSzO3-+tr,laeS+O6 + 2Nar

Storage :
Store in a well closed container in a cool place. lt is affected
by moisture and heat.
Uses :
1) Mainly used for its disinfecting and bleaching properties.
2) Commonly employed for chlorination of water & in the
treatment of swimming tank.
Action is due to the liberated chlorine.
Q .6. List the oiticial preparations of Iodine.
Ans : The otficial preparations of Iz includes,
1) Aqueous Iodine solution 2) Weak Iodine solution
3) Strong Iodine solution 4) Povidone- Iodine solution
Q. 7 : Describe the action uses and assay of povidone -
Iz solution.
Ans : Povidone - Iodine solution.
Povidone is nothing but polyvinyl Pyrrolidine. The result or
the complex formed by the interaction of povidone and

TOPICAL AGENTS 
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lodine is Povidine -lodine complex. This contains 10olo w/v of

available iodine. The comPle:
characteristic colour and is ar
water and alcohol solution is tr
colour with faint srnell of iodin
acidic PH.

AssaY :

Assayed by the available iodine content'

ForPovidone.|odinecomplex,knownweightoft ! . t9 'sarnp|e
dissolved in watei using a'stirrer for complete solution' lt iS

titrated with standard -sodium thiosulphate. solution using

ii"i"n as indicator. A blank is also performed'

For golution :

A known volume of sample is titrated against standard
Sodium sulPhate solution (0'02N)

Uses :
1)Povidine|odineshou|dbedi |utedbeforeuseforthe
#"io,i tn"t, ioy,-oithe iotution contajns, only..0.001o/o of
iiee ioOin" 6ontent. lf it is diluted to 0.1% the iodine content
il;;d;; Jno tne solution becomes more powerful bac-
tericidal.
2) UJed in disinfection of skin, mouth or wounds'
5i V;ty tffe"tiut in the management of burns and cuts'

Theimportantadvantagggofthis'overotherlodineprepara-
tions it'tnat is *ater Jo[,,ble, non-irritant, has less toxicity and
iionot"i"i"g, ri 6ven can easily removed form skin and
cloths bY washing.
Storage :

Stored in a well closed container'
inl *iif"Oe poviOone- Iodine solution or preparations in-

, of available Iodine )
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Q. 8. : Discuss briefly ?!out the properties , prepara-
tions, Assay and Uses of Boric acicl.
Ans:
Boric acid.
FORMUI-A-HgBOg
MOLECULAR WEIGHT 61.83
Contains not less than 99.5olo & not more than 100.5% of
HgBOs calculated with reference to the substance dried over
sulphuric acid for 5 hours.
In nature boric acid obtained in the form of Resonite-
NazB+Oz 4HzO, Borax NazBcOz.10.HzO, Borocalcite-
CaBqOt.4.HzO, Colemanite-CazOr r SHzO.
Properties :
Available in three forms -
a) colourless, odourless, pearly seales b) White odourless
powder

For ex., at tooo C HgBOg HBOz + HzO Metaboric acid.
att60oC+HBOZ --+ HzBqOz + HZOTetraboricackj.
further heating HZBIOZ 2B2Og + HZO BorontrioxitJe.
When boric acid dissolved in glycerine it behaves as a strong
acid. The glycero boric acid is a Monoprotic acid.

ToPToALAGENTs 13

Preparation : On laboratory scale,

method 1) To the boiling solution of borax in water add dilute
iulphuric'acid Following reaction takes place resulting in
the preparation of Boric acid.

NaaB+Oz + HzSO+ + 5 HzO ---------+ NazSO+ + 4HgBOg

2) For medicinal use high grade goric acid is prepared by
treating Sodium Borate with HGl. Then it is dried'

3) On large scale (commercial manufacture)-

By the deconnposition of naturally occurring borates like
resonite, colemanite etc.,
powdered colemanite mixed with boiling water. suspension
is heated with sulphur dioxide gas to liberate Boric acid.

Gaz BoOrt.SHeO + Soe + 4HzO+ 2CaSO+ + 6 HgBOs

Assay :
Since it is a weak acid, it cannot be accurately titrated with
standard alkali. As we know when it is dissolved in glycerine
it acts like a strong monobasic acid, and can be titrated with
standard alkali using phenolpthalin as indigator'

Note : To increase the acidity of the weak acid, here other
polyhydrory compounds like mannitolcan also be used'

Storage : Store in a well closed container.

The commonly used boric icid preparations include;

1) Boric acid solution (Sold 2) Boroglycerine glycerite 306

3) Bor'tc acid ointment 10oA

Uses :
1) Used to maintain the acidic Ph in many topicalsolutions

2) Used in ointments for its emmolient and antisdeptic action
a3 it is non-irritating and less toxic.

3) Boric acid in the form of solution malnly used as eye and
mouth washes for local anti-infective action'

CH2OH
\

z )cxoH + H3Bo3 -----+

Cnzox
+Hgo- + 2HzO

2

I
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4) Used as an ingredient in dusting powders.
5) Used in the preparation of buffer solutions.
Q. 9. : Describe the principle involved in the assay of
a) Borax b) Mild sitver protein.
Ans:
a) Borax -
FORMUI-A- Na2B4O7.1 0HeO
MOLECUI-AR WEIGHT. 381.4.
Assay:
Borax can be directly titrated with Hydrochloric acid. This
titration results in the formation of orthtoboric acid and
sodium chloride a slight excess of Hydrochloric acid is

, added at the end point which gives the colour change to the
indicator methyl red, as orthoboric acid acts indifferent to the
indicator methyl red.
NaZB+Oz + 10 HzO + 2 HCI --*NaCt + 4 Hg BOg + SHzO.
Accurately weighed sample about 39 dissolved in 75 ml
water and titratedwith O.sN Hcl using Methyl red solution as
indicator.

Eah rnlof 0.5N Flydrodkric acij : o.@sg6 g of NaaB+oz.1o.t-t2o.
b) Mild Silver Protein -
silver is rendered colloidal by the presence of proteins or tlie
combination with it and therefore the tiile.
Assay :
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Q.10. : Give the method of preparation, properties' uses
and assay ol a) Ammoniated mercury b) Yellow mer'
curic Oxide.
Ans :
a) Ammoniated lVlercurY :

FORMUIA - NHz(Hg)Cl

MOLECUI-AR WEIGHT 252.07

Contains not less than 98% w/w NHz HgCl.

Properties :

Odourless, stable, white amorphous powder. Darkness when
exposed to light. Practically insoluble in water alcohol and
ether.
Preparation :
Prepared in the laboratory, by adding Mercuric chloride to a
mirture of dil. ammonia solution with water by constant stir-
ring. Precipitate is collecteQ and washed with water and dried
beiow the iemperature 3OoC.

,NHZ
HgOlz + NHs Hg' + NHcCI'\ct

Assay :
The substance is treated with potassium iodide solution with
stiriing. 

-Mercuric 
iodide if any formed converted to potas-

sium 
-mercuric iodide by the addition of Potassium lodide.

The liberated Ammonia and Potassium hydroxide is treated
with Hydrochloric acid using the indicator methyl orange.

NHzHgCl + 2Kl + HzO#HgIe + NHg + KOH +KCl

HgIz + 2KI KeHgIa

According to U.S.P. by using hot acetic acid solution the
mercury from ammoniated mercury is separated as Zinc
amaQah. Amalgam this separated dissolved in dilute Nitric

I
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acid by heating. Thus, mercury is converted into mercuric
nitrate. The solution is diluted and heated with dil potassium
permanganate solution drop by drop to oxidise mercurous

Uses :
1) Because of slow release of mercuric ions used as mild
antiseptic.
2)used in the treatment of various skin diseases caused by
fungi, lice and other infestations.
3) comm.only employed in ointment in 5% strength and arso
as a dusting powder.
b) Yellow mercuric Oxide.
FORMUI-A - HgO
MOLECUI-AR WEIG HT 21 6.59
contains not less than g9o/o of Hgo with reference to the sub-
stance dried at l0bdegree for one hour.
Properties :
Stable, odourless, orange, yellow, heavy amorphous pow_
der. Gets discoloured when exposed to ligl.it. Rdadily
soluble in dilute Hydrochloric acid and dilute t'titrc acid anij
practically insoluble in water and alcohol. A compound,of
medicinal use, mercuric olcate is formed with oleii acid. lt
decomposes into Oxygen and vapour of metallic mercury on
heating, to red hot.

2HgO Oz + 2Hg
Preparation - Pour the concentrated solution of mercuric
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precepitate obtained is dried on absorbent paper at 30o C .
To get bright orange yellow product, all the above opera-
tions are carried out in dark.

HgClz + 2NaOH--+ Hg(OH)2 + 2NaCl"

Hg(OH)e HgO + HzO

Assay:

By titrimetric thiocyanate method.

Accurately weighed quantity of the substance dissolved in
nitric acid and water. The solution is diluted and titrated with
arnmonium thiocyanate solution using ferric ammonium sul-
phate as indicator"

Storage:

Stored in a well closed container prevented from light.

Uses:

1) Used for its mild antiseptic action
2) Mainly used 1ol" preparation or strength for opthalmic use
to treat the concerned inflammation and conjuvitis.

Q.11" : Explain briefly about :
1) Mercuric compounds 2) Silver and its properties.

Ans:

1) Mercury and its preparations. :

Mercury occurs as mercury, mercurous and Mercuric com-
pounds-are strong oxidising agents and even mild reducing
agents cause decomposition. Mercuric form readily forms
complex with wide range of ligands.

These compounds find a number of applications medicinally
and in pharmaceutical field. The rnercury and its com-
pounds or preparations are light sensitive, toxic, irritant, bac-
terio static and have non-specific protein precipitation action.
Organo mercuric compounds corTlparatively less irritates,
has germicidal, diuretic action , antifungal, disinfectant, an-
tisyphyllic action etc..
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Some of the most important and commonly used mercuric
topical applications include;
1)Mercury
2) Yellow mercuric oxide.
3) Mercuric oxide eye ointment
4) Ammoniated mercury.
5) Ammoniated mercury ointment. etc.
2) Silver and its compounds and preparations-
From the many silver compounds and preparations, silver
nitrate and its preparation are mainly of medicinal interest.
Silver salts in general posses germicidal, astringent, irritant
and corrosive action depending on the concentration used.
Silver ions precipitates proteins form the tissue fluids. The
germicidal and astringent properties is due its action on
proteins. Being photosensitive, it causes discolouration of
skin. Silver and its compounds show various types of in-
compatabilities because of its sensitivity to light the silver
compounds and preparation are stored in dark coloured bot-
tles, (prevented from light).
The medicinally and pharmaceutically used silver and its
compounds and preparations include;
1) Silver nitrate.
2) Mild silver protein.
3) Strong Silver protein.

ASTRIT{GENTS :
O.12. ; What are Astringents? Topicalty how they are
useful? List the compounds of Aluminium used as
astringents with their method of assay.
Ans : Generally, the agents or substances used possessing
the properties of precipitating the proteins are called 'Astrin-
gents'. They are applied topically cause precipitation of
protein by coagulation. The action produced depends on

the extent of penetration and type of chemical action resuft-
ing with protein. Astringents also show

a) Stops the bleeding by coagulation of blood and constric-
tion of small blood vessels.
b) anti-inflammatory action
c) anti persPiration action.
d) antimicrobial action by precipitating the body proteins.

The compounds of aluminium used as astringents are,

1. Assay of Alum -
Assayed by the gravimetric method. Accurately weigh_about
29 oi substance dissolved in 300 ml water. Add 20ml of
aluminium chloride solution, 5 drops methyl red and suffi-
cient quantity of ammonia solution to get a distinct yellow
colour. Solution in heated to boiling, filtered and precipitate
washed with ammonium nitrate solution (2.5"/") till it is free
from chloride. Precipitate of AlzOo is dried to constant
weight at 120 oC and weighed.

Each gram of residue = 9.307 g of KAI(SO+)z 12HzO

2. Assay of Aluminium sulPhate -

On complexometric back titration method known weight of
the substance dissolved in 1N Hydrochloric acid. Excess of
disodium edetate is added. Solution is neutralised to methyl
orange heated and treated with standard lead nitrate solution
using xylenol orange as indicator.

Q .13. : Give the method of preparation, uses and assay ol
a) Zinc chloride b) Zinc sulphate c) Zinc stearate.

Ans : a) Zinc Ghloride :

FORMUIA -Znclz
MOLECUIAR WEIGHT. 1 36.29



20 roprcAL AGENTS

Gontains not less than 95% & not more than 100.5o/oZnClz
Properties:
Deliquesent, Odourless, white Crystalline granules or pow-
der soluble in water, freely soluble in alcohol and glycerine.
Aqueous solution has the acidic PH (4.0) due to the
hydrolysis to form Hydrochloric acid and basic Zinc chloride
similar to aluminium salts.
Zn}lz + HeO-+Zn(OH)Gl + H+ + Cl-
Preparation :
Prepared by reacting granular or metallic Zinc with HCl. The
solution is evaporated to dryness.
Zn + 2HCl+ ZnClz + Hz t
It is also obtained by the action of Zinc oxide or carbonate
with suitable amount of Hydrochloric acid.
Assay :
Complexometric titration method.
Dissolve accurately weighed compounds in water and a
definite volume is made. To a known volume of solution am-
monia-ammonium chloride buffer is added. Eriochrome
black T used as indicator and the solution is titrated against
standard sodium Edetate.
Storage :
Store in a well closed container as it is deliquesent and ab-
sorbs Carbon-di-oxide.
Uses :
1) Used as a powerful astringent and mild antiseptic.
2) Used in mouth wash and deodorant preparations.
3) Used in various dentalpreparations as 'desensitize' of der'tin.
4) Also used in fire proofing wood.
b) Zinc Stearate :
FORMUI-A-ZnSOa. 7HzO.
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MOLECUI-AR WEIGHT 287.6

Gontains 99.0-108% of ZnSO+ THzO

Properties :

Odourless, colourless, transparent needles or crystals or
powder. Has astringent taste, Very much soluble in water
and glycerine, insoluble in alcohol. Aqueous solution has the
acidic Ph 5.0. With ammonium and potassium forms a
double salt ZnSO+, KzSO+ 6HzO. lt decomposes on strong
heating.
Preparation :

In large scale, prepared by heating Zinc sulphide (Zinc
blend) in presence of air under specified conditions. Heated
mass is dissolved in hot water , filtered and concentrated
for crystallization.

ZnS + 2Oz ZnSO+
2) Digesting metallic Zinc gi'anules in dilute sulphuric acid
solution is filtered and treated with chlorine to oxidise any im-
purity of ferrous to ferric sulphate which is then precipitated
by hydroxide and removed . Filtrate is concentrated for crys-
tallisation.

Zn + HzSO4 ----t ZnSO+ + Hz
Assay :

By gravimetric method as ZnO. Now this is assayed by com-
plexometric titration method.

Accurately weight about 0.39 of sample, dissolved in 100m1
water. Add 5ml ammonia- ammonium chloride buffer and
make up the volume to 250m1. Take 25ml of solution +
100m1 water and 1ml Eriochrome black T indicator and titrate
against 0.05rn disodium editate to get deep blue and point.
Each mlof 0.05M disodium editate = 0.014389 of ZnSO+. 7H2O.
Uses :
1) Used as mild germicide and astringent.
2) Used in topical applications as protective.

21
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3) Used internally as emetic.
4) As protectives used in bandages, adhesive tapes etc.
c) Zinc Stearate:
FORMULA- CHg [(CHe)reCOOle zn.
A mixUre of Znc and solid organic acids obtained from hts. Con-
tains not more than 12.5o/oand not less than 14.5o/oZnO
Properties:
White, fine, amorphous powder free form gr,ittiness insoluble
in water and alcohol. Aqueous suspension is neutral.
Preparation :
Prepared from sodium stearate and Zinc sulphate. Gradually
add the melted stearic acid to a hot solution of soclium
hydroxide or carbonate in jacked hot pans. Sodium stearate
is prepared. lt is allowed to cool and Zinc sulphate is added.
Precipitate of Zinc stearate is collected, washed till free form
sulphate and dried.
CrzHgsCoOH + MOH Crz F{ss COONa + HzO
2C17 HgS COONa + ZnSO+ __--) (Cr z Ftss CoO)z Zn + Naz SO+.
Assay :

Weigh about 19 of sample boiled with 50mt of 0.1N HzSO+ -
10 times filtered and washed. combined filtrate and wash-
ings treated by following procedure as under
Each ml 0.05M disodium edetate : 0.004068 g of ZnO.
Uses :
1) Used as mild astringent
2) Used in dermatology for its protective action.
3) Used in ointment and dusting powders.
4) Used as lubricant in tableting.
Q.14. : Describe the preparation, properties and uses of :
a) precipitated sulphur
b) Sublimed sulphur.
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c) Selenium sulPhide"

Ans:
a) Precipitated sulPhur'

It is an allotropic form of sulphur.

Properties:
Odourless, tasteless, grayish, yellowish soft pcwder. Burns
with blue flarne when heated. lt consists of amorphous par-
ticles without crystals as evident by microscopical ap-
pearance.
Preparation :
Heating together sublimed sulphur and milk of lime for
t hour, during which calcium pentasulphide and thiosulphate
are formed.
2Ca(OH)z + 12S 2CaSs + Ca SzOs + 3HzO

Mixture is filtered and dilute hydrochloric acid is added.
Keep stirring till the solution is alkaline. The precipitated sul-
phui is filtered, washed till neutralto I and does not give test
ior calcium with ammonium oxalate solution. the substance
is dried rapidly.

CaSs + 2H CaClz + HzS + S

Uses:

1) Primarily used in ointments as Scabicide.

2) Used in treatlnent of sebhorrea, acne, pimples, and psoriasis.

3) Used as KeratolYtic agent.

b) Sublimed sulPhur :

Synonym : Flowers of sulPhur.

Properties :

Fine rhombic yellow crystals or powder with faint odour.
Practically insoluble in HzO soluble in carbondisulphide. lt is
opaque rounded, amorphous particles or aggregates of

{'
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semicrystalline mass as evident by microscopical ap-
pearence.

Preparation :

By the process of sublimation whereby vapours of sulphur is
produced by heating any forrn of sulphur and condensed. In
refinery, molten sulphur is placed in iron retorts which com-
municate with stone chambers. the sulphur vapours enters the
stone chamber they convert into SOz by ignition. These
vapours are passed through relatively cold gas and condenses
on the walls and floors of the chambers in fine crystalline form.
Uses :

1) Used as an ingredient in sulphur ointment.
2) Used as scabicide.

c) Selenium Sulphide:

FORMUI-A- SeSz
MOLECU1AR WEIGHT - 143.09

Contains blw 52-55o/o of selenum.
Properties:- Bright orange powder with faint sulphide odour.
Practically insoluble in water and org. solvents.
Preparations :

By passing gas of hydrogen sulphide into seleneous acid or
by adding seleneous acid to a saturated solution of
hydrogen sulphide. The precipitate is collected and dried.
Hz SeOs + 2HzS 

-SeSz 
+ 3HzO.

Uses:
1) Used topically as antidandruff.
2) Used in shampoos as antisebhorric.
Note - As the compound is highly toxic, extra care should
be exercises during its use not to introduce it into eyes or
mouth. 

,:,.
-x-

Many organic and a wide variety of inorganic compounds

like 6nticirics agent$, cleaning agents, polishing agents etc'

ire used in clen-tistry or in dental practice'

Q.1. :WhatareAnt icar iesagents?Explaintheroleol
fluoride as anticaries agent.

in dentalcaries.

own limitations besides advantages.

DRUGS USED IN DENTAL
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which produce leisons. when the excess of fluoride is ad-
ministered (2-3 PPm) results in 'dental fluorosis' where it
produced mottled enqmel.
Fluoridation of water is the most common and effective way
of oral administration. water contains 0.s-1ppm of fluoride.
It can be given orally with fruit juice or drinking water with
such a concentration to have lppm/day. Sodium fluoride
tabfets or solution in the dose of 2 .2mglday is employed.
For topical application 2% solution is used on teeth.
Q. 2 : What are cleansing agents and polishing agents ?
Ans : cleansing agents generally has satisfactory abrasive
property. They have coarse to fine particle siz-e. These
agents remove the stains and to achieve this abrassiveness
is essential. Phosphates have well known anti-caries and
cleaning property. Dibasic and tribasic calcium phosphate,
sodium metaphospahate, are some examples fo'r cleinsing
agents used in tooth pastes and powders. pumic powde-r
and calcium carbonate are the other examples.
This polishing etfect is also achieved by abrassiveness. one
of the requirement of a dentrifice is to have polishing effect.
i'e., overall to give whiteness to teeth. Desensitising agents
are those which reduce the sensitivity of teeth to heat and
cold. This properg is shown by astringent type of com_
pounds for which they have incorporated into the prepara-
tion of dental products. these are (desensitising agent)
probably acts like local anesthetic. Ex. strontium chloride,
Zinc chloride.

O. 3. : Describe the method of preparation, uses and
assay of a) Sodium ftuoride b) Dibbsic cat6ium phos-
phate.
Ans : a) Sodium fluoride.
FORMULA - NaF
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MOLECULAR WEIGHT. 41.99.

contains not less than 980/o of NaF calculated with refer-

ence to dried substance'

Properties :

odourless, colourless crystals or white powder soluble in

water insoluble in alcohol. Aqueous solutions are corrosive
to glass and hence made from distilled water and stored in

dark, pyrex bottles.

This is a weak acid- Hydrofluoric acid is produced by
acidification and is Poisonous.
Aqueous solution of salt is alkaline'

Preparation :

1) By neutralising Hydrofluric acid with sodium carbonate

2HF + NazCOg 2NaF + HzO + COz

2) By decomposition of calcium fluoride with sodium car-
bonate
CaFz + NazGOg 2 NaF + Ca COg

The insoluble calcium carbonate is filtered off'

Assay :

Complexometric titration method.

weighed quantity of sample dissolved in water, Add small
quantity of sodium chloride and alcohol. contents are
heated to boiling excess of lead nitrate is added drop wise
by stirring. Gool the solution. Filter the coagulated
piecipitate residue, washed with dilute alcohol and combined
filtrate and wqshings are titrated with disodium edetate using
xylenol oiange as indicator'

Storage :
Should be stored in well closed pyrex bottles in dark'



Uses :
1) Used to prevent the dental caries.
2) topically used as 2olo solution on surface of teeth.
3) Enters the enamel and becomes part of enamel structure
and becornes much effective in retardation and prevention of
dental carries.

b) Dibasic catcium phosphate- CaHpOc
The compounds is discussed in detail under the compounds
of calcium.

Uses :
1) As a electrolyte replenisher in the ratio 1:1 of calcium andphosphorous.
2) Used as a supplement, required for the growth in children,pregnant women and lactating mothers.
3) Externally as dentrifices for cleaning action.
4) Moderate abrassive property makes it suitable for tooth-paste and powders.
Q .3 : Give the properties and uses of stannous fruoride,
Purnice, sodium meta phosphate and Strontium
chloride.
Ans:
a) Stannous fluoride :
Stannous fluoride solution fl]n fluoride solution) prepared by
dissolving in water and freshly prepared solution is used in
dentistry.

Properties :
white crystalline powder. posses unpleasent astringent -
salty taste, soluble in water. Insoluble in alcohol and or-
ganic solvents. Aqeuous solutions rapidly deteriorates rapid-
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ly on standing to stannic form resulting
oxidation.

Uses:
1) Used in fluoride treatment of teeth.
b) Pumlce :

E

in turbidity due to

It consists of complex silicates of aluminium, potassium and
Sodium in variable composition. Product of volcanic origin.

Propertles:
Tasteless, odourless, hard grayish-white powder. Stable in
air and insoluble in water. Grrtty in nature- On seiving
catagorised to superfine, fine and coarse pumice powder.
Uses:
1) Used as filtering and distributing agent usecl depending
on particle size.
2) Used as abrassive in metal polishes.

3) Used in soaps and cleaning powder because of its gritti-
ness.
4) As a dental abvassive in dental preparation.
c) Sotlium metaphosphate-NaPO3
Synonym - Graham's salt.
Colourless, glassy hygroscopic, tasteless, odourless pow-
der. Gritty in nature soluble in water.
Uses:
1) Polymab form of NaPOs, acts as a very good deaning agent.
2) One polymeric form, Calgon used in water softening
3) Used in prevention and removal of boiler seals.

d) Strontium chloride- Srcla 6H2O.
Colourless crystals and white granules soh.lble in water and
alcohol.

DRUGS USEO IN DENTAL PRACTICE
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Preparatlon :
By the action of stronium carbonate with Hydrochloric acid

until effervsen@ is ceased. Filter the solution concentrate
and allowed for crystallisation.

Uses:
1) Used as desensitising agent in dental remedies.

-x-

INHALANTS

INTRODUCTION:
The drugs or chemical substances which are inhaled in the
vapour form are called 'Inhalants'. Inhalants as a anesthetic
are administered by closed mask method. These inhalants
exerts physiological action by bringing out the changes in
physiological functions. The effect exerted depends on the
nature of the gas, its concentration and the condition in
which it is used as the action and effect of gas will be dif-
ferent under different conditions. The most commonly
employed gases practically include Oz, COz, NzO etc.
Q .1 : Discuss the role of COz and Oz in biological sys-
tem.
Ans:
Role of COz :
As we are aware that, COz is the waste product produced in
the body which is carried by blood in the cells and in the
plasma. A large quantity of COz is eliminated by lungs in the
expired air. COz exits in 3 forms

a) as carbonic acid- when combines with water.
b) Garbamino bound form- when combined with proteins.
c) as bicarbonates- when combine with other cations.
Under normal physiological conditions, COz is utilised for
maintaining the PH of blood by carbonic acid formation, and
its conversion to bicarbonates etc. lt is observed that increase
in bicarbonate ion resutts in increase in Ph of body fluids during
which increase in Coz levels through carbonic acid decreases
it. Both effects are balanced by excretion process.

The interch.ang.e or exchange of gases occurs in lungs, tis-
sues and blood as indicated by the diagram.
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II. Transport mechanism or Exchange ol gases in lungs,
tissues, blood.

PLAgMA

Ar@z2 tr+ + Hr-o^

Besides COz, ammonia produced in kidney by deamination
of amino acid also plays an important role in maintaining acid
base balance of body.

b) Role of Oz

INHAuNTS 3

Oz is transported by Haemoglobin. The concentration of
hemoglobin plays an important role in transport mechanism.
Oe combines with hemoglobin reversibly and forms Ory
hemoglobin as shown.

Hb + 02 HbOz
This combination readily dissociates and releases Oz in the
cell. The factors affecting the formation and dissociation of
Oz included temperature, electrolytes, effect of COz, Carbon
monoxide PH etc.
Similar to Oz, COz also forms carboxy hemoglobin with
hemoglobin which is a very fast process. This reduces the
amount of hemoglobin available for transportation of Oz.
Haemoglobin also has remarkable buffering capacity which
is due to the acceptance of H - ions by the reduced
hemoglobin Haemoglobin in oxyform is a strong acid than
reduced form.
By inhalation by respiration, Oxygenation of blood takes
place in alveoliof lungs. The requirement of Oz by the body
varies in different conditions.
Q 2. Give the method of preparation , properties, uses
and assay lor Oxygen and Nitrons Oxide.
Ans:
a) Oxygen.
FORMUI-A Oz
MOLECUI.AR WEIGHT 32
An important constituent of air constituting 21o/o'of the total
volume of atmosphere is Oe.
According to I.P, it contains not less than 99o/o v/v of Oz with
traces of other gases available and supplied in metallic
cylinders in compressed forrn.
Properties :
Colourless, odourless, tasteless, gas has density of 1.105
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Oz dissolves in 32 volume of HzO, 36 volume of alcohol at 1
atms pr. Primarily Oz functions or acts as oxidizing agent.
It forms oxides when combined with non-metals.
Example :
1) S+Oz SOe
2) C+Oz COz;
3) 2P+5Oz 2PzOs
It forms corresponding oxides when combine with metals.
Example
1)4 Fe + 3Oz 2FezOs;
2) 2Mg+Oz 2MgO
It doesn't combine directly with halogems and gas.
Preparation
1) By fractionation of liquid air. 2) By electrolisis of water.
1. Air is purified ( Moisture, COz dust etc are removed) and
compressed into liquid state. lt is subjected to fractionation
by distillation to get Oz which is then filled under pr in metallic
cylinders.
2. Direct current is passed between iron and steel electrode
immersed in 10o/o aqueous solution of potassium or Sodium
Hydroxide Oz is liberated at the anode and hydrogen at
cathode. Oz liberated is suitably collected and stored.
Assay :
By gas measurement method.
Apparatus specified by I.P is used.
Gas is introduced into apparatus and is allowed to come in
contactwith absorbing liquid. After most of the gas is ab-
sorbed, the residual gas is brought back to the burette by
adjusting mercury reservoir and the volume of residual gas is
measured. lt should not exceed 1o/ovlv.
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Storage :
Stored in metallic cylinders under pressure
Labelling:
Shoulder of the cylinder is painted white and the remainder
painted black. The name and symbol of Oz is stencilled on
the shoulder of cylinder.
Uses:
1) Used in the treatment of Hypoxia.
2) Used in the treatment of aroxia.
3) Used in the treatment of carbon monoxide poisoning.
4) Industrially used in ory-acetalene flame required for weld-
ing and cutting metals.
5) Liquid Oz used as a fuel in rocket technology.
b) Nitrous Oxide :
FORMUI-A NzO
MOLECUIAR WEIGHT 44.01
Synonym : LAUGHING GAS - because of its exhilaration
effect when inhaled.
Contains not less than 95% viv of NzO.
Properties :- colourless gas with slight sweetish taste and
odour. lt decomposes at high temperature.
NzO----+ Nz + (O) liberated Oz assists in burning.
Preparation :
By thermal decomposition of ammonium nitrate. Gas is
purified by washing with sodium chromate, Sodium
Hydroxide and water, then filled in cylinder.
NH+ NOg 2HzO + NzO
Assay :
Using special apparatus described in official. pharmacopoeia.
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The apparatus consists of burettes connected
denser- Manometer. Here volume of liquid
measured. Not less than 91o/ovlv is condensed.
Storage :
Stored in metallic cylinder under compression and at the
temperature not more than 37"C.
Labelling:
Cylinder is painted blue and carries a label srating the name
and symbol of gas stencilled in paint.
Uses:
1) Used by inhalations for operations of short duration like
dental extractions minor operations of boiis and obsesses.
2) Produces anesthesia with analgesia.
3) Also effective in calming excited mental patients.

-x-
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I EMETICS, RESPIMTOST SNMULANTS AND D(PECTORANTS

EMETICS, RESPIRATORY STIMULANTS AND
EXPECTORANTS

INTRODUCTION :
Respiratory stimulants belongs to the class of central nerv-
ous system stimulants. The (GNS-stimulants) drugs which
increase the various activities and functions in central nerv-
ous system are called C.N.S. stimulants or stimulants or
'analeptics'. One of the important stimulation is 'Respiratory
stimulation' brought through the stimulation of chemo-recep-
tors and vasomotor centres.
The mechanism of action is ditferent for different drugs or
chemicals. The role of gases and also pH of blood and
various chemicals which alter the pH also effect respiration.
The compounds mainly stimulates the epithelial cells of
Trachea, bronchial and bronchiole which in turn leads to the
respiratory stimulation.
Ammoniacal salts and preparation- in general considered as
respiratory stimulants. They give off ammonia gas which ir-
ritates respiratory tract and act as reflux stimulant.
'Expectorants' drugs or substances which remove sputum
from the respiratory trast. They either increase the fluidity of
sputum or increase the volume of fluids that are to be ex-
pelled ftom respiratory tract by coughing.
Classified into 2 categories according to their mode of ac-
tion.
1. Sedative type
2. Stlmulant type.
Sedative type- They are stomach irritants, produce their ef-
fect through stimulation of gastric reflexes. Bifter drugs like
lpecac, Squill, Senega and compounds like Ammonium
chloride, Sodium citrate, Antimorry potassium tartrate, KI are
sedative type.
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stimulant type-These drugs directly or indirectly brings out
the stimulation of senctory cells of the respiratorytrad,-more
flgid is produced in Respiratory tract and there 5y sputum is
diluted. Turpenoid oib like lemon, Eucalyptus, Rhise anO
active constituents of oil like terpine hydidte, Anithole,are
stimulants
Emetics- drugs or substances which remove fluid from
respiratory tract. Some of the inorganic compounds act
directly by stimulating the Respiratory tract secretions.
These are added in small quantities in the preparation of
cough syrups.
Q.1 : Give the method of preparation, uses, properties and
assay of :
a) Ammonium chloride b) Antimony potassium tartrate.
c) Kl
Ans:
a) Ammonium chloride :
FORMUI-A. NHcCl.
MOLECUIAR WEIGHT 53.5.
Gontains not less than 99.5olo NH+CI calculated with refer-
ence to the substance dried over silica gelfor 4 hours.
Properties:
colourless or white, crystalline or @arse powder. odour-
less, has a cooling, saline taste. slighfly hygroscopic solubie
in water, sparingly in alcohol but freely in glycerin.
Freshly prepared aqueous solutions are neutral but quickly
becomes acidic due to hydrolysis. (on standing)
NH+CI + 2HzO---+NHcOH + HsO+ + Cl-
Ammonium salts are incompatable with alkalis, carbonates of
alkaline earths and lead salts.
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Preparation :
1) By interaction of Ammonia gas with

evaporated to dryness.
NHs + HCI NH+CI.

3

HCI solution is

Sah is purified by crystallization and sublimation salt is mixed
with 50,6 calcium phosphate, during purification, to prevent
the sublimation of any volatile iron salts, sublimation is car-
ried out in cast iron pots.

2) Also by treating ammonia gas liquors with lime and the
liberated ammonia is passed into HCl.
Assay :
By volhards method- precipitation titration.
Excess of silver nitrate solution is added to the sample solu-
tion residualAgNOs is determined by titrating it with standard
ammonium thiocyanate using ferric ammonium sulphare as
irrdicator.
Now is based on formaltitration principle.
The formaldehyde added to the sample solution endows
acidic properties to the compound and hence can be titrated
with standard alkali solution using phenolpthalin as indicator.

Storage :
Stored in a tightly closed container.
Uses:
Exhibits three important phsycological actions. All are dose
dependent.
1) acts in maintaining acid-base equilibrium of body fluids.
2) Diuretic effect due to the utilization of ammonium cation in
conversion into urea. On repeated use cause metabolic
acidosis.

3) acts as mild expectorant and Diaphorotic- in small doses.
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b) Antimony Potassium tartrate.
FORMUI-A ClHcKOzSb
Synonym : Tarter Emetic
Properties :
odourless, colourless, has sweetish taste. soluble in water
and insoluble in alcohol.
Preparation :

Assay:-
Based on oxidation - reduction reaction.

2NaOH + Ie- NaOI + NaI + HzO.
2C+FttOzSUK + 3HeO +212-ts,2KHC+H+OO + SbeOS + 4Hr.
This antimany sodium tartrate acts similarly as emetic agent.
Uses:
1) Used as expectorant- emetic.
c) Potasslum lodide:
FORMUI.A.KI
MOLECUI.AR WEIGHT 166.0.
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Gontainsnot|essthan9996KI,ca|cu|atedwithreferenceto
the substance driei to tonttitut't water at 105oc'

PreParation :

2 different Process.
1) Bv the action of Iz on moist lron"filing to form ferro ferric

tJ#" *-ni.n'it in"n lt.omposed with potassium carbonate'

p" I 12-> Fel2 ; 3FeIz * la 
- 

-FeIa'2FeIg'

6KOH + 3Iz | SKI + KIOo + 3l'ls O

KIOg+3C +KI+3CO'

chloroform is used to detect the disappearance of lodine'

Storage :

Store in a well closed container'
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Uses:
1. used as expectorant.
2. used as source of iodine and potassium.
3. used as stabiliser in preparation of Iz solutions.
4. used as reagent in pharmacy.
d) Copper sulphate:
FORMUIA CuSOl. SHzO
MOLECUI-AR WEIGHT " 249.7
Contains not less than 98.5o/o arnd not more than 101olo
CuSOa SHzO
Properties :
Occurs as triclinic crystals of pentahydrate or as blue crystal-
line granules or powder. soluble in water, almost insoluble
in alcohol. Aqueous solution are acidic and produces blue
green colour.
Preparations :
By roasting.copper containing sulphide ore in the presence
of air or by heating copper with sulphur in a furnacb. In this
process the mixture of CuSOc and copper oxide is ob_
tained and is treated with dil HzSO+. Resultant solution is
filtered, concentrated and crystallised.
2Cu + 2HzSO+ + Oz--+zCuSO+ + HzO

-another method of preparation.
Assay :
Red ox titration method :
weighed amount of sample dissolved in specified volume of
water. The solution is treated with 39 (excess) of KI and Sml
acetic acid and the liberated Iz is titrated with standard 0.1N
Nazszo+ using starch solution as indicator. Titration is con-
tinued to get a faint blue colour. Add Zg potassium
thiocyanate and stirred well. Titrate untir the blue 6olour dis-
appears.
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Each ml of 0.1N NaeSzOg = 0.0O24979 of CuSOc'5HzO

Storage:
store in a well closed container protected form air, heat and
moisture.
Uses:
1. used as emetic, in chemical poisoning.
2. used externallY as astringent.
3. used externally as fungicide.
4. used in the preparation of Benidict and Fehling's reagents.

Q.2:Givethemethodofpreparat ionassaypropert ies
and uses of Aromatic spirit of Ammonia'

Ans:
Aromatic sPirit of Ammonia.

Contains 1.12-1.250/o wlv of free ammonia and 2'76-3'240/o
w/v of ammonium carbonate.

Syn :- SPirit Ol Sal Volatile.

Composition/ingredients Quantity for 1000ml'

Ammonium bicarbonate 25G'

Strong ammonia solution

Lemon oil

Nutmeg oil

90% Alcohol

Purified HzO quantitY sufficient

Preparation :

Nutmeg oil, lemon oil, alcohol and 375 ml of water placed in

distillator and about 875 ml of distillate is collected. In addi-

tion,, 35ml of distillate is separately collected and ammonia

and ammonium bicarbonate are added. The contents are

warmed on a water both at 60oc, stirred, filtered. Gradually

70m1.

5.1mI.

3ml.

750m1.

1000m1.
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add filtrate to the first distillate. sufficient quantity of water is
added to obtain the desired volume.

Assay :
Assayed for alcohol, ammonium carbonate and for free am_
monia.
1) For alcohol content- the method according to I.p is fol_
lowed.
2l For ammonium carbonate - 20ml of the preparation in a
flask with stopper . Add 25ml of 1N NaOH , 40ml of barium
chloride solution to the flask. The contents are heated on a
water bath for 15 minutes and cooled. Add 10ml of pre-
viously neutralised formaldehyde and excess of alkali is
titrated with standard 1N HCI using thymol blue as indicator
till grey colour is obtained.

Each mlof 1N NaOH : 0.048059 of ammonium carbonate.
3) For free ammonia :
Add 50ml of 1N HCI to 20ml of preparation mixture is boiled,
cooled and the excess of acid is titrated with standard 1lri
NaOH using methyl red as indicator.
The free ammonia is calculated by subtracting the number of
ml equivalent to 1N NaOH in dmmonium 6arbonate from
number of ml of 1N HCI used.
Each mlof 1N HCI : 0,01703 g of ammonia.
Storage:
Stored in a wellfilled, tightly closed container in a cool place.
Uses:
1" Used as respiratory stimulant.
Q-.3. : Give the properties, preparations, uses and assay
of Ammonium chloride
Ans : Ammonium chloride :
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FORMUIA NHaCl.

MOLECULAR WEIGHT. 53.5.

Contains not less than 99.5% of ammonium chloride calcu-
lated with reference to the dried substance over silica gel for
4 hours.
Properties :

Odourless, colourless or white crystalline or coarse powder.
Has cooling effect and saline taste. Slightly Hygrascopic,
soluble in water, sparingly soluble in alcohol and freely
soluble in glycerin.

Freshly prepared solutions are neutral but quickly becomes
acidic on standing due to the process of hydrolysis.

NH+cl + 24zo NH+oH + Hso+ + cl-

Preparations :
By interaction of ammonia gas with Hydrochloric acid solu-
tion is evaporated to dryness.
NHg + HCI NH+CI.

Salt is purified by the process of crystallisation and sublima-
tion. The salt is mixed with 5olo calcium phosphate to prevent
the sublimation of any volume of iron salts during sublima-
tion process.
2) Also by treating ammonia gas liquors with lime and the
liberated ammonia is passed into HCl.

Assay :
By volhards method- precipitation titration :

Excess of silver nitrate solution is added to the sample solu-
tion. Residual AgNOa is determined by titrating it with stand-
ard ammonium thiocyanate using ferric ammonium sulphate
as indicator.
Now is based on formaltitration principle.

The formaldehyde added to the sample solution endowed
acidic properties to the compound and hence can be titrated

I
It

t
$
t'
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with standard arkari sorution using phenorpthafin as indicator.Storage:
Stored in a tighily closed container.
Uses:

5t'!]q tlree important phsycorogicar actions. At are doseclependent.
1) acts in maintaining acid-base equiribriurn of body fruids.
2) Diuretic effect due to the utirization of ammonium cation inconversion into urea. on repeated use ;;;;','li"oori.acidosis.
3) acts as mird expectorant and Diaphorotic- in smail doses.

ANTIDOTES
INTRODUCTION :

Poisoning rnay be due to various reasons like contamination
of food, water, contamination of heavy metals etc. In most
of the cases these metals are leached from the utensils,
cookwares which can lead to poisoning. Some times poison-
ing is also due to pesticides and insecticides or excessive
dose of drugs.

Here the discussion is restricted to heavy metal and cyanide
poisoning and the use of antidotes in poisoning.

Q.l : What are antidotes ? Give this classification with
examples.

Ans : Antidotes are those agents or drugs or substance
used to reverse, stop or counteract the action of poisons.

Based on their mechanism of action, classified into
1. Physiological antidote - lt produces the effect opposite to
that of poison or to counteract the poison effect physiologi-
cally.

Ex: Mg. Sulphate in Barium or lead poisoning.

2. Chemical antidote : lt combines with the poison chemically
and thereby changes its chemical nature rendering the
poison inactive.

Ex: Sodium Phosphate in iron poisoning.

3. MechanicalAntidote : lt prevents the absorption of poison
in the body or expels the poison out by emisis or. eliminates
the poison through urine.

Ex : Copper Sulphate, Kaolin.

i

I

ANTIDOTES

-x-
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Q. 2. : Give a brief account of the antidotes used in
heavy metal poisoning.

Ans : The common heavy metals causes poisoning are salts
of mercury, lead, Arsenic, lron and Cadmium. Poisoning may
be due to over dosage (excess intake ) or incomplete meta-
bolisms in body. The most widely accepted and adopted
method to treat heavy metal poisoning is use of such heavy
metal antagonists which will specifically combine and form
chelate or complex with the heavy metal.

The treatment involves :
1) Administration of activated charcoal to absorb the poison
or heavy metal.
2) Administration of compounds which produces emesis -
eliminates any poison remained in the stomach. t ^.
3) In case of poison being absorbed, same etfective organic
antidotes are used in systemic heavy metal poisoning.

The inorganic compounds used as antidotes are :
1) Activated charcoal - in the ratio of 5:1 or 10:1 (antidote to
poison) - in the form of tablets.
2) Kaolin - As an adsorbent in the treatment of food and
alkoloidal poisoning.
3) Copper Sulphate - As an emetic, antidote in phos-
phorous poisoning.

4) MgSOc - in the treatment of Barium and lead poisoning.

5) Sodium phosphate - as an antidote for iron poisoning.

6) D- Pencillamine - in Cu, Mg and lead poisoning by form-
ing complex with Cu, Hg, Zn and Pb, it promotes elimination
through urine.
7) Deferoximine - form of injections in iron poisoning.

8) Dimereaprol - Injections - in arsenic, gold and mercury
poisoning - form complex with metals and the complex is
rapidly excreted.

ANTrDorEs 3

9) Calcium Disodium Edetale - Infusions - etfective in sys-
temic poisoning and heavy metals.
10) Succimer - In the treatment of mercury, lead and Ar-
senic poisoning.
Q 3. Discuss the method of preparation, uses and assay
of sodium nitrite used in Cyanlde poisoning.
Ans : Gyanide poisoning occurs accidentally or especially
when taken intentionally. The cyanide ion combines with the
ferric ion of cytochrome oxide enzyme responsible for
electron transfer and thus stops the cellular respiration and
metabolic reaction. Poisoning with cyanide is usually fatal if
untreated immediately.
Here Sod. nitrite reacts with ferrous ion and converts into fer-
ric form and thus reduces the availability of ferric ions to
cyanide ions. This inturn reduces the concentration of
cyanide poisoning.
Soclium. Nitrite.
FORMUIA NaNOz
MOLECUI.AR WEIGHT 68.99
Contains not less than 970,6 and not more than 1O1/o.
NaNOz calculated with reference to the substance dried over
silica gel.
Properties :
Has saline taste, available as white crystals or white granular
powder. Soluble in water, sparingly soluble in alcohol when
exposed to air, slowly oxidises into Sod. Nitrate. Easily
decomposed with the acidification by dilute sulphuric acid.
Chemically acts as reducing agents and gets oxidised in
acedic medium.
Preparation :
Suitable method of preparation is absorbing Nitrogen oxide
gas (NO) obtained during catalytic oxidisation of ammonia
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and oxygen in sod. carbonate solution. The solution. is con-
centrated. Product is crystallized out.
2NaeGOs + 4NO + Oz 4NaNOz + 2COz

Assay :
Based on the oxidisation of nitrite to nitrate.
10 ml solution. of the sample is slowly added to 50ml of 0.1N
potassium permanganate solution acidified with Sml HzSO+.
Nitrous acid which is formed, in contact with acid, immedi-
ately oxidised to nitric acid by KMnO+ solution. Since Nitrous
acid is volatile, the tip of the pipette is kept below the level of
the solution while adding the solution of sodium Nitrite.
Add excess of known qgantity of oxalic acid (25m1) and the
mixture is heated to 80'C and the excess of oxalic acid is
back titrated with standard KMnO+ solution.
NaNOz + HzSO+ NaHSOa + HNOz

HNOz + O HNOg
Each ml of 0.1N KMnO4 = 0.00345 g of NaNOz.
Storage:
Stored in a welltightly closed container in a cool dry place.

Uses:
1) Antidote in cyanide poisoning

2) As food preservative

3) Prevents the rusting of surgical instruments.

-x-

In the body there are vario
various body fluids include cy
terstitial fluid (present betweer
cular fluid). Various organic e
present in the body fluids and
-qalig or inorganic compounds is balanced in such a way
that the body cells and tissue always have the same environ-
Te.nt: T.hese. organic or inorganic compounds are respon_
sible in turn for the various regulatory mechanisms like ionic
balance, PH, Osmotic balance etc. Generally (in the body), if
lhg body. does. not maintain or correct'the etectroty6is
balance, this is done by external administration of the same
which is known as replacement therapy. various electrolytes,
acids, bases, carbohydrates, protei-ns and same Oiood
products are used in replace.ment therapy as per the
patient's need.
Here the electrolytes used in replacement therapv for the
correction of various regulatory mechanisms as daio above
are of much importantance.
For the discussion, the body fluids are broadly classified as
(a) Cytoplasm - the fluid present inside the cell, an intracel_
lular fluid
(b) Plasma -and interstitialfluid are extracellular fluids present
outside the cell.

.egfplqr for anionic electrolytes are bicarbonate (HCOg
),Chlorides.. (C!-), Phosphates (Hs^pO1_ ) ,sutphates (SO+__ )and for cationic electrolytes arb Sodiurir, poiassium) [,fag1
nesium, Calcium, etc,.
The concentration of some of the important electrolvtes in
the body fluids are given in the table (* values are ranfed for
adults).

ELECTROLYTES



lons lntracellular
1

Extracellular
2

Plasma

Cations

1.Mg- '

2.K-

3.  Ca ++

4. Na+

Anions

1. Sulphates

2. Chlorides

3.Bicarbonates

4. Phosphates

58

140

0.0001

1

Values in mEq / L

2

4

10

75

1.2

4

2.4

142

1

103

28

4

1.5 -  3.0

4.5 - 5.5

2.1 -2.6

135 -  145

0.3 -  1.5

98-105*

25-31*

1.2 -  3.0*

ELECTROLYTES

The concentration of electrolytes is expressed in terms of
mEq/t. i.e., milli equivalent per litre and usuaily electrolytes
are given in the form of salt solutions which is expressed in
w/v. lt is very easy to convert the w/v to mEq/L and vicever-
sa. The equation for the purpose is

.. mo of substance / L
f f iEO/L: 

-
'rrbY' b 

Equivalent Weight

Equivalent weight : Molecular weight / Equivalent weight

Ex : 1. Calculate the number of mEq of sodium chloride
in one litre of O.57"/o w/v of solution.

Data - O.57o/o Nacl : 5.79 of Nacl in one litre.

Formula. mEq/L = Molecular weigh'L
Equivalent weight

ELECTROLYTES

: 5.79m or 570Omg
6ms

: 97.44 mEq NaCl/L.
As the number of sodium ions is necessarily equal to the
number of chloride ions thus concentration of each ion is
equaf to i.e., 97.44 mEq Na*/L and 97.44 mEq C|TL
In the same way, the weight of the substance required to
prepare the solution in terms of mEq can be calculated by
the equation,

Ms/lt : F(Eq.wt.)
mEq f mol.wt.l: 

L L""le"cyj
For example How many calcium chloride will be needed to
prepare one lt. solution containing 12 mEq. Ca + + / lt

(12) (147\ _ omg/ l t  = xZ= 882m9

O .1. : Discuss the importance of Sodium, Magnesium
and Potassium lons in the body.
Ans :
Sodium -
Human body contains about 1.8 g/kg of sodium ions and is
normally supplied in the diet. Good sources of sodium are
table salt, baking powder, meat, milk and same vegetables.
The daily requirement is about 3-59 for an adult.
Major cation present in the extracellular fluid is sodium ions
which is associated with chlorides, bicarbonates and main-
tains acid-base equilibriurn. lt also maintains Osmotic pres-
sure of various body fluids and thereby protects the body
from excess of fluid loss. lt even plays an important role in
preserving normal irritability of muscles and cell permeability.
Conditions where high sodium serum level is exercised in-
cludes severe dehydration, Hyper adrenalism, certain cases

Eo. \M. = mgl'wt'
' valency
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of brain damage and excessive intake of sodium and its
salts.
Conditions where low sodium serum level is exercised in-
cludes Addison's diseases diarrhoea, vomiting, excess fluid
loss and excessive sodium excretion.
Magneslum :
Human body contains about 0.5 g/kg and 7Oclo of it is
present in the form of complex and calcium or phosphorus in
bones- Remaining 30% present in body fluids and soft tis-
sues. Good source includes various nuts, sea foods, whole
grains and soya beans. Daily requirement is about 350 mg.
Major functions of magnesium are, a cofactor for phosphate
transferring enzymes, constituent of teeth and bones,
decreases the neuro muscular irritability very much essential
for the normal and smooth functioning of neuromuscular
systems and for protein synthesis.
Reasons for magneslum depletion :
Include malnutrition, dietary restriction, chronic alcoholism
and gastro intestinal diseases and faulty absorption nray
result in muscular tremor, cclnfusion vasodilation, hyper ir-
ritablilty etc,.
Potassium :
Human body contains about 2.6 g/kg body weight. About
1.5-4.59 is required daily. Good sources of potassium are
food, milk, meat, whole grains and some vegetables.
It is the principal cation in intracellular fluid and also con-
stitutes an important constituent of excellular fluids. lt influen-
ces the cardiac muscle activity, influences acid base
balance, Osmotic pressure and the water retention.
Elevated levels are resulted with renal failure, dehydration,
shock, Addison's disease, which results in mental confusion,
weakness of Respiratory muscles and flacid paralysis of ex-
tremities.

EI.ECTROLYTES

Depleted levels are seen in prolonged illness, malnutrition,
diarrhoea, metabolic alkalosis, use of diuretics like
acetozolamide and chlorothiazide which increases potas-
sium excretion in urine, heart diseases, dehydration or
acidosos or alkolisis with sodium and water.
Q .2. : Give the importance of chloride and bicarbonate
lon In human body.
Ans:
Ghloride :
The total amount of chloride present in the body is about 50
mEq/kg body weight. 1-he daily requirement ranges 5-109.
Good source of chlorides is the common salt or table salt
used in cooking. lt is the major anion present in all body
fluids.
It serves two important functions. lt is responsible for main-
taining the Osmotic balance between different body fluids
and is also responsible for maintaining the charge balance
between the body fluids. Chloride ions involve in the forma-
tion of Gastric HCl.
When Carbon-di-oxide enters from an actively metabolising
tissue to RBC and gets converted into bicarbonate,
meanwhile equivalent amount leaves the cell and thus
charge neutrality is maintained.
Bicarbonates :
Second largest anion present in the extracellular body fluid.
Along with Carbonic acid acts as one of the important buffer
system in maintenance of acid-base balance. Excess of
bicarbonate leads to metabolic alkalosis and depletion
causes metabolic acidosis.
Q .3.: Enumerate sodium chloride formulations used in
Electrolyte replacement therapy.
Ans:
1. Sodium chloride
2. Sodium chloride lotion
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3. Sodium chloride solution
4. Sodium chloride injection I.V
5. Sodium chloride Tablets
6. Sodium Chloride Hypertonic solution
7. Sodium Chloride & Dextrose injection I.V.
8. Mannitoland Sodium Chloride injection.
Q .4.: Give the method of preparation, properties, Assay
and uses of KCl.
Ans : Potassiurn Chloricle:
FORMUI-A KCI
MOLECUI.AR WEIGHT . 74.55
Contains not less than 9g% KCI calculsle/ with reference to
the dried substarce.
Properties :

Preparation :
Obtained from natural mineral Carnallite-Raw salt is grinded
and treated with hot water and potassium chloride cryslrallises
out from mother liquor.
In laboratory scale prepared by potassium csrbonate or
bicarbonate treated with Hydrochioric acid.
KzCOs + 2HCl -+ 2KCl + HzO + COz
KHCOg + HCI KGI + HZO + COZ
Assay :
As per Indian Pharmacopoeia by Mohr's method.
Aqueous solution is directly titraed with standard silver
nitrate solution using potassium chromate as indicator.

ELECTROLYTE' '

As per British Pharmacopoela analyzed as sodium chloride
ffi?."ption tnat,inJ-riitiooenzene is replaced by dibutyl
pthalate.

Uses :
1 Used fOr Oral replacement of potassium in the frcrm of soltttion'

2 Used in treatment of myasthenia gravis as an adiuent'

3 Used as the constituent of oral dehydration salt

4UsedaSaconst i tuentofRinger 's in ject ionandSolut ion.

5Usedasaconst i tuentofSodiumChlor ide'Potassium
6nrotiO" i 

" 
intuSon,- sodium and potassium chloride'

glucose Lv. infusion

Q.5 : Give a brief account of electrolyte combination

available.
This combinations is divided into two categorles'

l .Usedforf tu idmaintenance.2'Forreplacementtherapy.

Various commercially available electrolyte combination in the

form ot Ory powOeid Oissotved in specifigd,tTgYlll:-of water
and aOrinisiratet1 in the form of oral electrolyte soturton'
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Some example lnclude sodium lactate injection, compound
sodium chloride compound sodium lactate injection, com-
pound sodium tartrate lV infusion oral dehydration salts etc.
Q .6 .: How is acid base balance is maintained in the
body?

The pH.is regulated mainly by three mechanisms.
1. Bulfering systems :
a) Carbonic acid lbicarbonate br-rffer mainty in plasma & kidney.
b) Mono hydrogen phosphate/Dihydrogen phosphate found
in cells & kidney.
c) Protein butfer systems.
2 The other important regulation is through the regulation of
respiratory center.i.e.,through the rate of breathing,removal
of carbon-di-oxide from body fluid leads to changes in pH of
blood.

3. By the elimination of some ions through urine by kidney.
Q.7. : Explain the terms metabolic acidosis and alkalosis ?
How are they corrected ?
Ans : Metabolic acidosis is the condition where excess of
acid will be present in the body, it may be due to a) failure to
excrete metabolic acids by kidney b)formation of excess of
metabolic acids c)Administration or absorption excess of
metabolic or other acids.
This may be due to the result of diarrhoea dysentery,vomit-
ing,diabetes mellitus etc.
Metabolic alkalosis is the condition where alkalinity in the
body increases. This may be because of administration of
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diuretics or excess administration of alkaline drugs, due to

loss of chloride ions.

Following are the drugs used for the treatment'

1)Potassium acetate.
2)Potassium citrate.
3)Sodium acetate.
4)Sodium bicarbonate.
S)Sodium citrate.
6)Sodium PhosPhate.
7)Ammonium chloride etc.

O.8 . : Give the method of preparation, properties and

assay of Potassium acetate and Sodium citrate'

Ans:
Potassium acetate

FORMULA CzHgOzK

MOLECUI-AR WEIGHT 98.1 4.

Gontains 99-101o/o of CzHgO2K,calculated with reference to

the dried substance.
ProPerties:
odourless, colourless or white crystalline powder has slightly

alkaline taste, when exposed to air,rapid|y absorbs moisture.

soluble in water and alcohol, insoluble in others'

when heated strongly leaves residue of potassium car-

bonate.

2CHgC@K + 4Oz IQCog + 3H2o + 3H2o + 3COz

PreParation :

Byneutra| iz ingAcet icacidandPotassiumcarbonateor
bicarbonate tlll the effervescence ceases.Evaporate the solu-

tion to dryness and allow to solidify.lt is immediately pow-

dered and Packed/bottled.
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2CHgCOOH + K2CO3 -+ 2GH3COOK + H2O + COz
Assayed :
Assayed by non - aqueous method.
Dissolve the sample in glacial acetic acid and titrate with
standard perchloric acid using crystal violet as indicator.
Uses :
1) Used as urinary alkaliser.
2) Used as diuretic
3) Used as systemic alkaliser.
4) Used as antacid.
Sodium citrate :
FORMUIA : CsHsNasQt2HzO
MOLECULAR WEIGHT 294.10
contains not less than 99o/o and not more than 101% of
CoHsNasOz,calculated with reference to anhydrous sub_
stance.

Properties :
colourless or white,crystalline or powder. Freely soluble in
water insoluble in alcoholand ether.Has saline taste.
when heated to about 1sooc'becomes anhydrous.further
heating chars and the residue of sodium carbonate is left.
2NagGHsOz 2HzO + 9Oz ->3NazCOs + gCOz + gHzO
Preparation :
By neutralizing citric acid sorution and sodium car-
bonate/bicarbonate. After the cessation of effervescence the
solution is evaporated for crystallization

ELECTROLYTES

CHz- 0OOH

I
HO-C-COOH . + 3NaHCO.+ NasCoHsOz'2FizO +2HzO + OCOzt

I
CHz - COOH

By non-aqueous method.

Dissolve the sample in glacial acetic acid and titrate with

standard perchloric acid.Here end point is determined poten-

tiometrically.

Uses :
1) Used as buffer.
2) Used as sYstemic alkaliser.
3) Used as an anti-coagularit and sequestering agent'

Q.9.:Givethebrie|accounto|ova|dehydrat ionsa|t .
Ans : A number of fOrmulations are available commercially
whictr contains glucose, sodium chloride, Potassium

Chloride either sodium bi-carbonate or sodium citrate. They

are in the form of dry powders, mixed with specific quantity

of waier and used for oval dehydration therapy.ln addition
they may also contain flavouring agent and other agents for

the free flow of Powder.
Commonly used 3 formulations are given,for preparing 1 Lt
solution.

INGRIDIENTS FORMUI-A I FORMUI-A U FORMUI-A III

1. Sodium
Chloride

3.5 g 3.s g 1.0 g

2. Potassium
Chloride

1.5 G 1.5 G 1.5 g
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Formura I and II recommended by wHo and UNTCEF for thecontrol and treatment of diarrhoel diseases.
Note - When glucose is used,so_dium bicarbonate is packed
separately

-x-

OFFICIAL COMPOUNDS OF CALCIUM

OFFICIAL COMPOUNDS OF
CALCIUM

OFFICIAL COMPOUNDS OF CALCIUM :
INTRODUCTION :
Calcium is one of the very important and essential element
required for various functions of the body. 90o/o of the total
body calcium is found in bones in the form of calcium car-
bonate and calcium phosphate. Daily body requirement of
calcium is about 450m9 calcium is absorbed from the upper
intestinal tract and is excreted through urine and feces. As
the upper portion of the intestine is acidic, it favours the ab-
sorption of calcium and its salts since as in acidic medium
they have the better solubility.Alkalin.e medium precipitates
the calcium and there by its absorption is retarded. The
meal containing higher fatty acid contents also reduces the
absorption of calcium as it forms calcium salts of fatg acids
which are insoluble.
Calcium and its derivatives/salts are essential for the main-
tenance of various important Body functions like Cardial
function, Coagulation of blood, growth and development and
also repair of tissues and Bones.etc.
When there is deficiency of Calcium the condition is known
as "Hypocaleemia" may be due to various reasons and
produces syndromes known as letany and related
phenomenon, which is characterised by increased
neu romuscular activity (excitability), convulsions etc.
Administration of excess of Calcium can cause "Hypercal-
cemia" the condition in which high concentration of Calcium
is present in Blood lt is Characterised by loss of weight,
bradicardia, muscular pain, arrhythmia and kidney impair-
ment etc. The condition may be associated with various
clinic conditions like Hyperthyroidism, excess of milk and
alkalinising agent (milk alkali syndromes), excess of Vitamin
D administration, etc. A number of drugs are used in the
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treatment of various hypercalcemic conditions, such as In-
domethacin (used in hypercalcemia resulted from excess
production of prostaglandons,) Calcitonin and phosphates,
Prednisolone and other steroids etc.
Calcium compounds in general given in Calcium deficiency
state or as dietory replacement These are useful in immedi-
ate treatment of low Calcium tetany and are best controlled
by intravenous admn. lf the tetany symptoms are milder and
in case of latent tetany salts are orally administered.
Q.l. : Give the list of official compounds.of Calcium and
their formulates.
Ans:
a. Calcium acetate (B.P)

b. Calcium Carbonate Synonym.Precipitated chalk.
c. Calcium Chloride.
d. Calcium Gluconate
e. Calcium gluconate injection
f. Calcium hydroxide solution Synonym lime water
h. Galcium Lactate
i. Calcium lactate Tablets
j. Calcium levulinate injection (l.P)

l. Calciumpentathonate
m. Dibasic Calcium phosphate (l.P)

n. Tribasic Calcium phosphate

o. Galcium sodium lactate (B.P)
p. Calcium sulphate dried (B.P) Synonym Plaster of paris:

Exsiccated calcium sulphate
q. Sodium Calcium Edetate (B.P)
r. Sodium Calcium Edetate l.V. infusion (B.P)

OFFICIAL COMPOUNDS OF CALCIUM

Galdum amino salicylate (l.P) Synonym Calcium pAS
(Para amino Salycilic acid)
Chlorinated lime synonym Bleaching powder remains no
more official.

(|2. : Give the method of preparation and uses of :
(a) Calcium acetate. (b) catclum carbonate.
(c) Dibasic Calcium phosphate (d) Catcium Sutphate.
Ans: (a) Calclum acetate :
FORMUIA ClHeCaOl
MOLECU]AR WT. 158.2
Gontains not less than 98.006 and not more than 10O.50,6 of
CaHoCaOa Galculated with reference to dried substance.
Properties:
Almost colourless, white powder Hygroscopic in nature
soluble in water slightly soluble in alcohol Aqueous solution
are slightly alkaline in nature.
Preparation :
Prepared by neutralizing acetic acid with suitable calcium
salts like Calcium hydroxide or Calcium carbonate
Cl-lg@OH + CaCOg (CHsCOO)z Ca + COz ? + H2O
Storage :
stored as. it is hygroscopic should be kept in well closed
container in a cool dry place.

Uses: (i) one of the ingredient of solutions used for
haemodialysis and peritoneal dialysis.
(B) Calcium Carbonate :
FORMULA GaCOs
MOLECUI-AR WT. 100.09.
contains not less than g8o/o and not more than 100.5olo of
cacos calculated with respect to dried salts. Most abun-
dantly and widely used Calcium Salt.
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ndcurs as Chalk, lime stone, marble, aragonite and Calcites
inO Cniet constituents of Pearls, shells and corals.

Ptopertles:

g4COs+ HzCOs Ca (HGOs)z

g4COt+ 2NH+ Ca+ + + 2NHg+ HzO +GOz t
g4lcium Garbonate neutralizes acids

6aGOa+2HGl CaClz+COz t+H2O
ppparatlon :

commercially prepared by the interaction of Sodium Gar-
innate and Calcium Chloride. The precipitate resulting frqm

i.

i6.-9 interaction is filtered and washed.

NazGag+ COgClz GaCOs | + 2NaCL"'

ures :
(1) used as non sYstemic antacid.

(2) used in the Calcium deficiency as a suppleme4t.

(C) Dibasic Calcium Phosphate :

ppRMUtA. CaHPOc

MOLECI LAR Weight. 136.06
ppRMUlA. CaHPOr.2HzO
gOLECUI-AR WT. 172.09

Cpntains not less than 30.9"/o and not more than 31 .7o/o ot

64lcium calculated with reference to the ignited substance

ppperties:
y{hite, Odourless, tasteless powder, practically insoluble in
y16ter and alcohol. Easily soluble in dilute HCI and HNOo
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Preparatlon :
It is prepared from animal bones" Usually bones are calcined
until white, produced and digested with Sulphuric acid. Cal-
cium Sulphate is precipitated and phosphoric acid is formed
Galcium Suiphate is filtered off calculated and of Calcium
hydroxide is added to the filtrate to form dibasic salt
q3(PO+)z +SHzSOa- ----+ 2HsPOe + SCaSO+
Uses:
(1) Used as the salt supplies both calciums and phosphorus
administered orally to children for growth and development.
(2) Used for pregnant women and lactating mothers.
(3) Used In tablets used as excepients.
(D) Calclum sulphate dried :
FORMUIA- CaSOr 1!2HzO.
MOLECUIAR. WT 145.1
Calcium sulphate wtth 2 molecular of water, actually found as
"Gypsum" and "Selinite" The granular masses called'Alabas-
taf'.
Prop5lrties :
Odourless, white powder, Hygroscopic in nature Sparingly
soluble in water Soluble in dilute mineralacids.
Preparation:
By ieating Gypsum at controlled temperature of about
150"c. or as heated till 3 quarters of the water for crystal-
lization is lost.
Calcium Sulphate di hydrate is prepared by adding soluble
sulfates like sodium sulphate to Calcium Chloride solutions.
The precipitate is filtered washed thoroughly and dried.
NazSO+ +CaOlz +2HzO - CaSO+ 2HzO +2NaCl
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Uses:
(1) Used in dentistry.
(a) Used in surgery for making casts.
(b) Used for taking impressions.
(2) Used To fix the bone fractures as Plaster of paris

' (3) Also used as plaster of Paris bandages
Storage : Stored in a tightly closed container, protect from
moisture and heal because of its hygroscopic nature.
Q.3.: Outline the principle and essay procedure for :
(a) Calcium Hydroxide.
(b) calclum amino salicylate
(c) Sodium Calcium lactate.
(d) Dibasic Calcium phosphate

(A) Calcium Hydroxide
Assay:
Principle : Acid base titration.
Procedure :
To about 1.5 gm of substance moistened with Sml previously
neutralized alcohol and added about 250m1 of previously
neutralized sucrose solution shaken vigorously at 5 mts
regular intervals lor 4 hrs The volume is made 500m1 with
sucrose solution and filtered.

Sucrose solution helps to solubilise Calcium hydroxide 250m1
of the filtrate is titrated 1N Hydrochloric acid using
Phenolpthaline as indicator.
Each ml of 1N HCI = 0.037059ms Ca (O!-{)z
(B) Galcium amino Salicilate -
Assay :
Principle : Nitrate titration.
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The assay was carried out by diazatisation method using
sodium nitrate as titrant and starch iodide paper as an exter-
nal indicator. At the end point slight excess of nitrous acid
turns this starch iodide paper blue.

Now, this method is modified according to new phar-
macopoeial edition. The end point is detected potentiometri-
cally.

Procedure-
Weigh about 0.5 of sample dissolve in 75ml water+10m|
Hydioclrloric acid+1g Potassium bromide. Coot at 15oc.
Carryout the titration as described under "Nitrite titration"
method.
Each mlof 0.1M Sodium nitrit'e =0.017229ot

Gr+ Hrz CaHtzCa NzOo
(Calcium.amino salicilate).

(C) Sodium Calcium.lactate :
Assay :
Here it is assayed for its calcium and sodium content.

Calcium is diredly titrated by complexametric titration method.
For the determination of sodium, first the sample is car-
bonized. The residue contains both calcium and sodium in
the form of oxide which is taken in known volume of stand-
ard acid and excess of acid is back titrated using standard
Sodium hydroxide solution using methyl orange as indicator.
(A) Dibasic calcium Phosphate :
Method€omplexometric titration
Accurately weighted specified quantity of the substance is
dissolved in a mixture of Hydrochloric acid and water small
quantity of triethanolamine is added and titrated 0.05M di
sodium editate using hydroxynapthal blue as indicator near-
ing end point.

OFFICIAL COMPOUNDS OF CALCIUM
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Then the PH is adjusted with Sodium hydroxide tillthe colour
of the indicator changes from red to blue.

Titration is continued till colour changes to violet then again
blue which persists for 60 seconds.

Each ml of 0.05 M disodium ediatate = 0.0020O49 of calcium.

Q.4. : Discuss briefly about calclum gluconate:

Ans:
Galcium gluconate-

FORMUI-A - CnHzzOraGaHzO

MOLECUI-AR.WT-448.4

Structural formula :

Contains not less than 98% and not more than 102o/o ol
CrzHzzOtcCal{zO Properties :

White crystalline or granular powder-odourless, taste-
. less,stable in air. Sparingly solutrle in water, freely soluble in

boiling water and insoluble in alcohol.

Gluconic acid is formed which is again converted to D-
glucolactone when the aqueous solution is treated with HCl.

Preparation : can be prepared by two ways.

(a) By the oxidation of glucose to gluconic acid in presence
of calcium carbonate. The oxidation of glucose is effected
either by Bromide or by electrolytic oxidation in presence of
sodium bromide.
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(b) By first preparing gluconic acid and then adding calcium
carbonate to forrn the salt. Here the gluconic acid usually
obtained by the action of various moulds/bacteria on
glueose.

Assay : By direct complexometric method.

The salt is dissolved by boiling in sutficient water and cooled
(as it has low solubility in water). The PH is adjusted using
Sodium hydroxide solution and titrated with standarct dis-
odium editate solution using calcon carbo4ylic acid nrixture
as indicator (as per B.P).

According to l.P-it is assayed by complexometric titration in-
volving replacement with magnesium, using 5ml standard
Magnesium sulphate solution the PH is adjusted with Am-
monia-Ammonium Chloride buffer. The volume of disodium
edetate equivalent to Magnesium sulphate solution is sub-
tracted from total disodium edetate used and then results are
calculated.

Each ml of remainder of 0.05M disodium edetate : O.O22429 ot
C'pllzzC,aOr+.HzO

The other officialformulations of calcium gluconate includes.
(a) Calcium gluconate injection.

(b) Calcium gluconate tablets also.
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Uses :

Of.FICIAL COMPOUNDS OF CALCIUM OFFICIAL COMPOUNDS OF IODINE

OFFICIAL COMPOUNDS OF IODINE
(1) Used as source of calcium in Calcium deficiency.

(2) Used as Drug of choice in severe hypocalcemic tetany.

(3) Also used in supplementing diet of convalscent and ex-
pectant mothers (tablets form is used)

Note :
Injections used Intravenously lntra muscular route should not
lre used particularly in children as it causes abscess at the
site of injection.

*x-

INTRODUCTION :
lodine used as lodide is one of the essential trace element.
lodine and its preparations are used for topical ap..plications
as discussed under topical agents. Now we will discuss
about its systemic use and biochemicalrole.

tant role in energy metabolism.

TRI..IODO THYROXINE

It is evident that the tri-iodothyroxine is the circulating form
whereas the thyroxine is the storage form of the hormone.

hormone since birth.



and anti-thyroid drugs like carbimazole and methimazote are
used.
Usual requirement of iodine in an average man is about 140
Tg an^q in female about 100 mg which is daily obtained from
diet. since iodine is insoluble, the sahs of iodine like sodium
iodide are preferred for intemal administration. The iodide forrn
is normally utilized forthe syrrthesis of thyroid hormone.
The iodine administered in the form of iodide is converted
into Mono,-iodo and di-iodo thyroxine. There are then con-
verted in tri-iodo and tetra-iodo thyroxine by the coupling
reaction.
By the use of radioactive iodide it has been shown that

sodium iodide.
Q.l.: Give the commerclal method of obtaining iodine
and give its propeilies , assay procedure and usls Z
Ans:
IODINE -
MOLECUI-AR FORMUIA : Iz
MOLECUT-AR.WT - 253.8
It contains 99.5-100.5Vo ol iodine.
Properties:
O*r.r: gs heavy, bluish black, rhombic prism or plates with
metallic luster. Has a peculiar odour & volataliseb at ordib-
nary temperature. lt melts at high temperature" lt is in_
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soluble in water but soluble in alcohol freely
chloroform and ether.

The clinical ProPerties.

3

soluble in

(a) reacts direa$ with same non-metals and with many me-
iais giving their corresponding lodides.

(1)Fe+Ie € FeIz

(2)2P +3rz 2Plz

(b) Reducing agents get oxidized when the iodine reacts with
reducing agents.
HzS+Iz 4 2HI+S

2NaeSzOg+Ie + 2Naz+NaIOs+3HeO

(c) lodine with alkaliforms iodide and iodate when especially
heated.

3Iz+6NaOH --rSNaI + NaICOg +3HzO

(d) Potasium lodide dissolves large quantities of iodine by
trh6 tormation of 13 (iodate ion)

KI + Iz KIg
(e) lodine adds to unsaturated compounds and also to the
l-tir"tJt"t.d acids present in the oil. This principle reaction is
used in the preparation of non-staining lodine ointment.

PreParation :

Extract kelp(seaweed ash) with water and the solution is

concentrated, the sulphate or chloride of sodium and potas-

sium are crystallised out, leaving freely soluble sodium and
potassium iooioes in the mother liquor. sulphuric acid is

added to mother liquor and sulphate which is liberated from

small amount of thiosulphate and sulfide is allowed to settle'

Mother liquors decanted and to the Manganese-di-oxide is

then added to and the iodine distilled out'

2NaI + 3H2SOc + MnO2 + MnSO+ + 2NaHSOa + lz+ 2HzO

I
I
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By heating oxide iod.ine with potassium iodide impurities like
lodo chloride lBr and ICN can be removed.

ICt + KI _+ KCt + Iz
Assay :
Oxidation-reduction titration

lo.gyt 9.sg ol substance dissorved in a sorution of potassium
iodide in Sml of HzO in an iodine flask diluted *itf.,'SOrf
water, acidified with 1ml acetic acid and titrated with c.1N
sodium thiosulphate solution using starch solution as in.
dicator
Each ml of 0.1N sodium thiosulphate = 0.0126g9 of Iodine
Storage:
stored in amber coloured bottles with tight glass stopperand kept in cool place.
Uses :
(1) Used in the form of its aqueous and alcoholic solutions
as germicides and fungicides.
(2) Used in the treatment of thyrotoxicosis to reduce the me-tabolic rate.
(3) Elemental iodine is effective in purification of drinking
water
(4) Both bactericide and amoebicidal.
(5).. lodine precipitates alkaloids and therefore tincture of
iodine used as a chemical antidote in alkoloidal poisoning.
(6) ll TLC (thin layer chromatography) elemental iodine is
used as locating agent.
(7) Also finds application in oxidation reduction titrations.
Q.2.: Give the method_ ol preparation, properties uses
and assay procedures for :
(1) Sodium.iodide or potassium todide.
Ans : Sodium iodide :
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FORMULA - NAI
MOLECUI-AR Welght - 149.9

contains not less than 900/o and not more than 100.5% Nal
calculated wilh reference to the dried substance.

Propertles :

solution.
NaI+AgNOe AgI+NaNOs

2NaI + HzSOe + Hz # lz+ZHzO+ NaeSO+.

Assay :
lnvolves oxidation the direct titration with potassium lodate.

PrinciPle :
When sodium iodide is treated with potassium iodate- solu-
tion in acidified media, free lodine is liberated. Under high
concentration of acid (HCl) liberated iodine is converted into
iodine monochloride. The end point of this titration is indi-
cated by disappearance of iodine colour form chloroforrn
layer.

Procedure :

About 1.3g substance dissolved in 100mlwater. Put 20ml of
this solution to . an iodine flask, add 40ml concentrated
Hydrochloric acid and the contents are titrated with 0.05M
potassium iodate until the colour changes to yellow. Sml of
chloroform is added and titration is continued with shaking
against Potassium iodate till chloroform layer is colourless.

Each ml of 0.05 M KIO3 = 0.01499 g of NaI'

i

I
l t



I

IOFFICIAL COMPOUNDS OF IOOINE

Storage:
Store in a well closed containers/preferably bottles in a dry
cool place. Due to their deliquency in moist air and oxidised
giving yelloWbrown colour due to liberation of iodine.
Potasslum lodide :
FORMUIA. KI
MOLECULAR WEIGHT . 166.00
Contains not more than 9906 KI calculated with reference to
dried substance.
Properties :
White or colourless crystalline powder, odourless, taste is
saline or slightly bitter. Salt in deliquesent in moist'air.
Soluble in water, alcohol and glycerine.
When added into water, dissolves and the solution becomes
cool. lodine gets dissolved in aqueous solution of potssium
iodide by forming poly iodide complex ltCs).
Preparation :
By two methods :
(i) Prepared by rhe action of iodine on moist lron filings to
form ferro ferric iodide (FeI3 or FeIz, 2FeIg .....) which is-then
decomposed with potassium carbonate.
Fe + Iz FeI ; 3Fe; Iz.
3FeIz + Iz FeIz. 2FeIg.
FeIe.2FeIg+4KeCOg gKI + Feo.FezOs + 4COz
Ferro ferric oxide is filtered off and is filtrated. lt is con-
centrated to obtain KI. The salt, KI is purified by crystal-
lization.
(ii) Slight excess of iodine is added to the solution of potas-
sium hydroxide when potassium iodide and iodate are
formed. So formed potassium iodate is reduced to potas-
sium iodide with carbon.
6KOH+3Iz 5KI+KIOg+3HzO
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KIOg+3C+KI+3COt
Assay :
Principle is similar to that of sodium iodide.
procedure - dissolve about 0.5 g of substance in 10 ml
*at"i,-!S ml of con. HydrochloriCacid, 5 ml ChloroJorm is
aOOeO and the contenti are titrated with 0.05 M potassium
iodate as described under sodium iodide.

Each ml of 0.5 M KlOs = 0.0166 g of KI

2KIOo + KI + 6 HCI - 3 KCI + ICI + 2HzO

Storage :
As it is deliquesent in moist air and oxidised giving
brown/yellow iolour because of the liberation of iodine is
itoreO'iri a well closed containers and kept in cool dry place.

Q .3. : Outline the lmportance of Radioactive sodium
iodide.
Ans : There are Several radioactive isotopes of iodine avail-
able Out of which 131t is abundantly used.

Radio active sod iodide solution is an aqueous solution con-

that date and hour stated on the label.

Properties :

Clear, colourless solution 131I has an half iife of 8.04 days &

emits B and g radiations. The solution has a PH between 7 to

10.

Assay :
Activity is determined by comparison with a standard 131I

solution using any suitable counting intsruntent besides, this
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is also tested for Radio chemical punty and radio nuclide
purity.

Uses :
1) Widely used for the purpose of diagnosis in disorders of
thyroid and in the treatment of hyper thyroidism. In diagnos-
tic studies, radio active iodine helps in the measurement of
thyroida! accumulation of tracer dose
2) lt helps in the diagnosis of hyper thyroidism and goiter
and also the response to thyroid to thyrotropic hormone an
also be evaluated.

Therapeutic Uses :
1) Considered as the choice of treatment in hyperthyroidisum.
2) Used in the course of grave's disease.
3) In metastatic thyroid cancer,used to prolong the life par-
ticularly of a young patient as the accumulation of iodine is
very little.

l-123 has the half life of only 13 hrs, emits x - rays because
of brief exposure to radiation, it is used for thyroid scans.
Q.4 . : Write short notes on,

a) Uses of sodium or potassium iodide.
b) lncompatibilities with respect to iodine is its prepara-
tions.

Ans:
a) Uses of sodium or potassium iodide :
1) Sodium or potassium iodide the oldest remedy for the dis-
orders of thyroid gland.
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2) lodide acts as fibrolytic agent in syphilis leprosy.

3) Due to its fibrolytic action, the use is contraindicated in TB.
However claimed that iodides improves the accessibility of
anti-tubercular agents to the caustic organic.

4) Potassium iodide present in many cough mixtures as ex-
pectorant.

5) As potassium iodide liquity tenaciuos secretins, they find
use in asthma and chronic bronchitis.

Note - lf the iodides are used in excess toxic symptons like
irritation of skins and mucous membrane occurs known as
'lodism'which is characterized by Coryza, Headache rashes,
laryngitis. lt may also causes g.l. etfects like Nausea and
Vomiting. lf this is observed, the iodide treatment is discon-
tinued and Sodium chloride is administered for rapid removal
of iodide.

(b) In computabilities with respect to iodine and its
preparations.

lodine is an oxidizing agent. lt oxidizes hypo phosphates,
sulfites, some metals and reducing agents and itself gets
reduced into lodide form. Reaction with turpentine is violent.
lodine reacts with ammonia or ammoniated mercury to form
explosive iodide of nitrogen. iodine reacts with alkali
hydroxides and carbonates to form iodides or iodate. lodine
treated with aqueous solution of alkaloidal salts, alkaloids
gets precipitated.
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Both potassium and sodium iodides get decomposed in the
presence of acid. with the liberation of iodine. sugar slows
down this reaction. oxidizing agent also liberate io-dide witn
the simultaneous reduction of the agent. The iodides also
precipitate many alkaloids.

Sodium and potassium iodides are deliquescent in moist air
and are oxidized giving yellowish / brown colour due to the
liberation of lodine.

-x-

UNDS OF IRON

IRON COMPOUNDS :

The iron is used in the form its compounds as Ferric salts
Fe*i*, Ferrous salts Fe++ and 

'complexed 
iron com-

pounds such as Ferric ammonium citrate.

lron is one of the essential constituent of body which plays
an important role in carrying out various body functions. lron
usually associated with specific proteins like Haemoproteins
and transport proteins" Haemoproteins are responsible for
carrying Oxygen in the process of respiration. In cytochrome
'C' - a protein - iron is (present) complexed in Porparin fl49
system and function as electron carrier as Fe * * * or Fe * * .
It can take up or loose electron in the process of electron
transfer. Haemoglobin and myoglobin are the other impor-
tant haemoproteins which stores and or carrys/transpofts
oxygen. In Haemoglobin, iron is present in ferrous form and
it complexes with molecular oxygen.

The other category of proteins Ferritin and Hemosidirin are
the important ironstore proteins found in Liver, spleen and
bone morrow.

The amount of lron present in the body is controlled by
regulating the absorption and not by excretion. Because
body recycles the iron obtained from break down by Red
Blbod Corpuscles and thus daily requirement iron is very
low.

The requirement of iron increases during pregnancy, growth
and lactation. The iron loss is more in case of female as
large amount of iron is lost during haemoorhage and in
menstrual flow. lron loss is still more during pregnancy as it
is transported to placenta and therefore generally iron
preparations are given during pregnancy.

Food is the common source of iron for most of us. A large
number of iron preparations are available to treat the condi-
tions (due to the deficiency of lron) like Anemia. The oral

OFFICIAL COMPOUNDS OF IRON
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preparations sometimes cause constipation, G.l. irritation,
leading to vomiting and diarrhoea. The'se adverse reactions
can be controlled by controlling the dose and the time of ad-
mission.
over d.os.es. may cause.serious problems leading to deathparticularly for young patients.
Poisoning with iron u.sually treated with gastric leavage fol-
lgwed by administering sodium-bi-carbdnate ano looium
dihydrogen phosphate which converts the iron' into an in-
soluble salt.
Deferaxamine can also be used in the treatment of ironpoisoning, if the patient does not have the evidence of kid-ney damage.
when administered p.arentally.it causes chelation which pas-
ses through urine. lt is used only when unbound lron isfound to be present in serum.

9.1.rGive preparation, properties and uses of important
lron compounds.
Ans:
Ferrous fumarate -
Molecular weight - 169.90
Molecular formula - CaHzFeOt
Structurallormula -

Fe --

Contains not less than g3% of C+HzFeO+_calculated with ref_
erence to the dried substance.
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Properties :
Reddish orange/reddish brown powder. When crushed it
may produce yellow streak. lt has an astringent taste and
light odour. lt is slightly soluble in water and even less
soluble in alcohol.
Ferric iron content test :
Dissolve about 39 of compound in 200m1 HzO and 20ml
Hydrochloric acid by heating. To cooled solution add 39 of
potassium iodide and allowed to stand for 15 minutes in dark
and then the liberated iodine is titrated with 0.1N sodium thio
sulphate using starch as indicator.
Again, a blank filteration is carried out. The difference gives
the amount of iodine liberated by ferric iron.
Eadr ml of 0.1N sodium thio sulphate = 0.0055859 of fenic iron.
Preparation :
Prepared by double decomposition method. Hot aqueous
solution of ferrous sulphate added to a solution of sodium
fumarate with constant stirring. Sparingly soluble ferrous
fumarate separated which is filtered and dried.

Assay :
Principle- an oxidation - reduction titration -
About 0.39 sample dissolved in 15 ml dilute. Sulphuric acid
by gently warming, cooled. Add 50 ml HzO and immediately
titrated with 0.1M ceric ammonium sulphate using ferroin sul-
phate solution as indicator.

Reactioh -Fe2* + ce4+ Fes+ + ce3+
Each ml of 0.1 M Ceric ammonium sulphate = 0.016999 of
ferrous fumarate
Storage :
Store in a wellclosed container,protected from light.
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Uses:
1) Used as haematinic.
2) When other preparations of iron is not tolerated,the salt
gives better resuh.
This is administrated in the form of tablets.
Ferrous gluconate-
MOLECULAR FORMULA-C r zHzzOr de.2HzO
MOLECULAR WEIGHT 482.7
Structural formula :

Contains not less than g5o/o of CtzHzzOr+Fe calculated with
reference to dried substance.
Properties :
Pale greenish yellow or yellowish grey fine powder, has
odour of burnt sugar. Soluble in water,more soluble in boil-
ing water and insoluble in alcohol. The aqueous solution is
acidic in nature.

Preparation :
1)When glucose is fermented it gives rise to gluconic acid.

Oz

l

i

l i l

GoHrzOo
(glucose)

CoHrzOz
Fermentation (gluconic acid)

2)When gluconic acid reacts with ferrous carbonate in the
ferrous gluconate crystallizes out usually as dihydrate.
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T.aHnOt + FeGOa + HzO +Fe(CoHrrol)2H€ + @z t
Assay : Redox titration rnethod.
About 1.59 of substane dissolved in a mixture of 75 ml water
and 1Sml of 2N sulphuric acid. About 0.759 of zinc powder
is added flask is stoppered arrd set aside fill the solution is
deq:olourised .lt is filtered through sincered glass and wash
the precipitate with 20ml water and the combined filtrate is
titrated with 0.1m Ceric ammonium sulphate using ferroin
sulphate as indicator. Golour change is from orange to
green. A blank titration is carried out to make the necessary
correction.
Equivalent of 0.1M Gerric ammonium sulphate = 0.044619 of

CtzHzzFeOa
Fe3+ + Fe2+ Fe3+ + ce2+
Uses :
Used as Haematinic-shows less side effects and is absorbed
well.
C.Ferrous sulphate :
MOLECUIAR FORMULA- FeSO q.7HzO

MOLECULAR WEIGHT 278
Contains not less than 9E% and not more than 105% FeSO+-
7HzO.
Properties:
Pale bluish green crystalline powder or transparent green
crystals,odourless and has metallic astringent taste. On ex-
posure to moist air undergoes oxidation rapidly and this is
coated with brownish yellow basic ferrous sulphate freely
soluble in water and insoluble in alcohol.
Ferrous sulphate when heated deccmposes to ferric oxide
sulphur dioxide and sulphuric acid.

2(FeSOe.THzO)+FezOs+SOz t +l{2SO4+ 13HzO
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Preparation :
Prepared by dissolving excess of iron in dilute Sulphuric
acid. The liquid is filtered, concentrated and cooled after ef-
fervescence is stopped the crystals formed are separated by
filteration. In any operation undue exposure to air is avoided.
Fe + HeSOq+7HzO FeSO+.7HzO + Hz
Assay :
Red-Ox principle-lt is titrated with ceric ammonium sulphate.
About 19 of substance is dissolved in the mixture of 30ml
water and 20ml dilute.sulphuric acid and the contents titrated
with 0.1M GAS.(Ceric Ammonium Sulphate) using ferroin
sulphate solution as indicator.
Each ml kof 0.1M ceric ammonium sulphate : 0.02789 of
FeSO+.7HzO.
Storage :
Preserved in tightly closed contains, protected from moisture
and atmospheric orygen.
Uses :
A popular hematinic-used in the deficiency of lron in anaemia.
Q.2. : Give the method of preparation, propertes, assay
and the uses of lerric ammonium citrate.
Ans :
Ferric ammonium cltrate-
A complex salt containing not less than 2}.5o/o and not more
than 22.5% lron. known as 'Scale preparation of lron"-no
more official in l.P and B.P.

Propertles :
Bright brownish red scaly with slight astringent taste. Freely
soluble in water but insoluble in alcohol. preparation is deli-
quesent in air and is affected by light.
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Preparatlon :
Prepared by using ferrous sulphate,sodium hydroxide,
monia and citric acid.
I Step -

fee(SOc)g + 6NaOH 2Fe(OH)3 + SNazSO+.

il Step -

or.rt the clean reddish brown filtrate is evaporated to a syrup-
little ammonia is added in this process to maintain any loss
during evaporation. The syrup is then painted on glass-
plates and dried at 40"C. The dried scales are scrapped off
and packed.
The characteristic brownish-red colour is due to basic com-
plexes of variable composition which maybe represented by.

feCoHsOz x Fe(OH)s ufiere "t'' is more than 1 and lesser than 2.

Assay :

Based on oxidation-reduction titration.

About 0.59 and dissolved in 15ml water- acidified With sul-
phuric acid and warmed untilthe colour becomes yellow' To
the cooled solution 0.1N Potassium permanganate is added
drop by drop (to oxidize any small quantity of ferric to ferrous
when the pink colour of potassium permanganate persists
for few seconds, an exoess of Hydrochloric acid (15m1) and
Potassium iodide (29) are added and kept aside for 3mts.
The liberated iodine is titrated wlth 0.1N Sodium thiosulphate
solution using starch solution as indicator.
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2FeGfs +zHl 2FeClz+2HCl+Iz
2NaeSzOs + Iz NaeS+Oo+ 2Nal.
Each ml of 0.1N Sodium thiosulphate = 0.0055859 of Fe.
Storage :
In a wellclosed container, protected from light and moisture.
Uses :
Used as a source of lron in lron deficiency. Has less con-
stipating action and less irritant action than other lron-satts.
Q.3. : Mention the method and give the procedure lor
the assay of
(a) Ferrous suclnate (b) Ferrous sutphate tabtets.
Ans :
(a) Ferrous succinate-
Principle :

Involved is that of redox titration.
Procedure :

Similar to that of ferrous fumarate.
(b) Ferrous sulphate tablets :
Principle :

Redox titration.
Procedure-

Weigh and powder 20 tablets.
Accurately weight about 0.59 of powder and carryout
assay as described under ferrous sulphate.
Q.4. : Give brief account of the following-
(a) lron and dextron iniection.
(b) lncompatibilities ol lron compounds.
Ans: (a) lron and dextron injection (!.p,B.p) :

oFFrcrAL coMPouNos oF tRoN I

It is a sterile, colloidal solution containing a complex of ferric
hydroxide with dextrons of low molecular weight (B.P 1980
specifis the dextrons of the molecular weight between 5000-
7000) in water for injection.
Contains not less than 4.75o/o and not more than 5.25% W /
of lron sterilized by heating in an autoclave.
Administered by deep l.M injection and usual dose is 1-2ml
daily.
(b) fncompatibilities and storage of lron salts I prepara-
tion :
Most of the lron preparation are oxidized by air and therefore
stored in air tight containers in a cool and dark place. Ferric
ammonium citrate is incompatible with mineral acids, alkali,
alkali carbonates and tannates.
Ferrous gluconate solution incompatible with ascorbic acid,
glycin and pyridoxine. With vitamin-C and glycin the prepara-
tion develop a dark colour where as in presence sf
pyridoxine solution becomes greenish. In alkaline and
neutral solutions they undergo rapid oxidation.

Ferrous sulphate incompatible with alkali and gets oxidized in
air easily in presence of arsenate and mercuric salts. Also in-
compatible with phosphates, tanntes, and benzoate, sugar,
glycine and alkali citrates prevents the precipitation of ferric
salts.

Q.5. : Mention all the official compounds of ferrous and
ferric ions.
Ans : The otficial compounds of ferrous and ferric ions are-
1. Ferrous fumarate.
2. Ferrous fumarate tablets
3. Ferrous gluconate
4. Ferrous gluconate tablets
5. Ferrous sulphatell

iL
l
Ill
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6. Ferrous sulphate tablets
7. Ferrous sulphate mi)fture for pediatric

8. Ferrous succinate
9. Ferrous succinate tablets and capsules
10 .lron and dextran injection
11. lron sorbital injection
Q.6. : The limit test for lron cannot be carried out in
presence of oxidizing agent explain.
Ans : The limit test for iron is based on the principle that,
the co-ordination compound ferrous thioglycollate is forrned
by reducing the ferric ion into ferrous state using the reagent
thioglycollic acid.

It is impossibie to carryout the limit test for iron in presence
of an oxidizing agent where the ferrous ion is oxidized to fer-
ric state (by the oxidizing agent present).

-x-
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RADIO PHARMACEUTICALS

RADIOACTIVITY :

INTRODUCTION :

The substance having the property of emitting radiatlons/par-
ticles spontaneously which affect photographic plates even
when protected from visible direct light (also discharge the
eiectrified bodies) are called "Radioactive Substances"

The phenomenon by which the Radioactive substances
emits the radiations spontaneously or continuously is called
"Radioactivitf'.
NOTE:
About 40 radioactive elements are there which are arranged
into families iike Uranium Series, Thorium Series, Actinium
series & so on.
FUNDAMENTALS OF RADIOACTIVITY :
Every atom is composed of Nucleus containing Protons,
Neutrons surrounded by Electrons
lf the atom is electrically neutral, rneans that the number of
protons in the Nuclear is the same number of Electrons.
The number of protons in the Nucleus is the atomic nurnber
of the atom which determines the characteristics of that
atom.
Various atomic species are known as Nucleides and are
often represented simply by the name/symbol
Ex. Carbon (Atomic number) 6 c12-(mass number)

Isotopes - Elements of the same atomic number but dif-
ferent atomic weight or masses are called lsotopes.
Isotopes of particular element have same physical and
chemical properties but different kinetics and rate of reac-
tions as these depends on atomic mass.
Two types (majoQ of isotopes.
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1. Stable lsotopes which do not decompose into other
isotopic form of the element.
2. Unstable or Radioactive Isotopes :
I. Which undergo decomposition or decaying process by
emitting the radiations or particles into the other isotopic
form.
The phenomenon of undergoing this type of Nuclear reac-
tion/decay is called Disintegration or Radioactive decay.
II. The element (Nucleides which undergo spontaneous
Nuclear change in order to attain Stability by emitting
radioactivity (radiations or particular) are called Radio-
isotopes or Radio-neuclides.
Types:
A Natural Radio nucleides : available naturally constitutes
about 40
Example : Uranium 238, Radium 226, (Ex for higher atomic
weight elements) Potassium 40, Rubidium 87 (example for
Moderate atomic weight elements )
B. Artificial Radio nucleides:
These are produced synthetically by the bombardment of
atomic Neuclei with Neutrons or Electrons to produce un-
stable Neuclei of the same Element or different element.
Ex:- Cobalt 60, Phosphorous 32, lodine 131 etc.
Have wide applications in the field of chemistry Medicine
Geology etc.
Radio Active Decay:
Radio active subjects disintegrates or decays with the emis-
sion of certain particles or radiations which are always Char-
acteristic of the lsotopes or substances.
They emit a, F,T -radiation or particles
Unit of Radiation:
Unit of Radioactivity is 'Gurie'symbolised 'C'defined as
the quantity of any radioactive substance undergoing the

same number of disintesq?l:^',t "Lll^,'l'::.1i^31,1"3 
ot

same number of disintegl{91?^lt unr urne aD u. Y

Radium which is eq'ar to-g 1 I l0]: r 9i::if9::P5,:::Haolum wlrlurr 15 e\{uqr rv v" '! '- 7 disintegrations/sec'SJO 
rnit, Millicuric (hc) = 3'7 x 10

lvlicro Curie (ac) 3.7 x 10 4 disintegrations/sec'

Half Life Of Radioactive Substance :

Radio active substances c-ontinue t9 11til. P: i ?:*:i'li
;3il?5'fiJs"1il' ;ii9ll1.y*' a parti;urar number or
ltott originallY Present decaYs'

rhe Half life is used to desisnate lh.tt P"tl99^:liiT:9.Y:'19
which hatf the nr*-n"i Jtt6t originaily present decays or

undergoes Disintegration'

Half life (t vz) = ry
tr = Disintegration constant/ sec

PROPERTIES OF RADIATIONS :

1. Radiations emltted by atoms is.a form of energy which can

be divided into a. ;;il;; lnd b' Electromagnetic' which

are interchangeable

2. Canbe deflected by Electrical or Magnetic fields

3. Can Penetrate the matter'

4. can ionise matter (eg: Gases ) through which they pass'

5.Causescertainsubiectstoemitflashesof|ight(Scinti| lation)
.6.CausedarkeningofPhotographic(Fi |m)p|ate.

Q.1. : Give the properties ol a, B and y radiations'

Ans:

Properties of a -radiations/particles'

1. Posses Positive charge (2 units)'

2.WhentheFtadioAct iveelementemitsa_radiat ionsthe
resulting nucleus will have tvvo '+'ve charges le99 than the

orioinal Nucleus 
"nd 

tn" it will correspond with element

iriing itt itotni" number less than 2 units'
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Since a -particles are similar to Helium Nuclei with a mass of
4 amu , the mass number of New nucleus will be 4 amu less
than that of original.

Ex :_ ggRa zza *-? 
ea}n22, + zHe4

3. Heaviest and slowest of Radioactive emissions.

4. Since Penetration power is least (they cannot penetrate
tissue and have no medicinal application)

5. Speed l/roth of the speed of light (varies from element to
element)
6. Affected by strong Magnetic field.

Properties of p-radiations/particles.

1. Negdively cfrarged (described as the decfons of Nuc€ar origin).

2. They have the mass # 
,n of Hz negligible and charge is -1.

to Hydrogen.
3. Since radiation are lighter, they travel with the velocity little
less of light.
4. More penetrating power than G -Particles (they can
penetrate Aluminium sheet up to 3mm thick).

5. Affected by strong Magnetic field.

6. Emission of B-particles do not alter the atomic mass but
atomic number alters and converted to the element of next
highest at number.
Ex :- aC14 -% zNla +F-

Properties ot y - radiations/particles.
1. Does not posses any charge.

2. Have proportion of both of wave and particles.

3. Do not have mass and charge but very high energy and thus
have excellent penetrating power. (fhick lead sheet or concrete
should be required to protect from these radiations).

naDlo PHARMAoEUTTCALS 5

4. They are of very short wave length resembling x-rays
travelwith the speed of light.
5. Since uncharged has poor ionising power but can interact
with molecules and atoms in specific media and can produce
ions and free radicals by dislodging electrons from orbits.
6. When y-rays are emitted their lowering of Nuclear energy
level but no elemental change is noted.
Q.2. : How is radioactivity is measured and explain the
principle and working of ionisation Chamber, scintilta-
tion counter and Geiger Muller Gounter.
Ans:
Measurement of Radioactivity :
lonisation chamber:
Available in various shapes & sizes.
Gonsists of Chambers filled with gas fitted with 2 electrodes
kept at different electrical potential (5f100) volts for each
cm of distance between the 2 electrodes which a measuring
instrument to indicate the flow of electric current.
Radiations causes ionisation of gas molecules or ions which
results in emission of electrons and in turn shows changes in
Electrical Current.
2. Proportional Gounters modified ionisation method is used,
3. Geiger muller Gounters : . or GM Gounter.
Best known of all radiation detectors
Consists of a cylinder of stainless steel or glass coated with
silver on inner side which acts as cathode.A fine wire is co-
a,rially mounted inside the tube which acts as Anode.space
in the chamber filled with special gas mixture.
Radiations enters the tube through the thin section of outer
wall called 'window' and cause the ionisation of the gas.
A high voltage (800-1300v) is maintained between the
electrode.Due to the ionisation of gas the electrons are at-
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tracted by anode and positively charged ions by
cathode.The passage of these ions through the tube con-
stitute the flow of current.

Each particle of radiation causes a brief flow or pulse of cur-
rent - recorded by 'scaler' which shows the total number of
pulses.

4. Scintillation Counters :

When radiation strikes certain substances like phosphorus a
flash of light is given out,. thus it is possible to measure , a, p,
or y radiations with scintillation detectors if the detector is
suitably modified for the Wpe of radiation to be measured.

The counter consists of a cell and for example a photo multi-
plier tube coupled with phosphor or flour to convert scintilla-
tions into electric pulses,) an amplifier and a scaler.
For eg :- For y - radiations the flour used is a crystal of
sodium iodide activated with 1% of Thalium to enhance the
degree of fluorescence.The - radiations pass through a small
window enter the crystal where it produces the small flash of
light,This is brought into photo multiplier tube which in turn
detects the flash,amplifies and converts into an electrical im-
pulse which is recorded directly by means of scaler.

5. Auto nadiography:

More useful in determining and detecting the y - radiations in
physiological studies of plants and animals.

G.S" : What are the various precautions to be taken in
storlmg and handling ot Radio pharmaceuticals ?

Stonage and Handling;

Frecautions that,are necessary to protect the personnel han-
dling the radioactive substances from the harmful effects of
the radiations given out.

FADIO PHARMAoEUTIoALS 7

1. Radioactive emitter should never be touched with hand
but handled by means of forceps or with suitable instru-
ments.

2. Smoking, Drinking, Eating and such other activities should
be avoided in the area where the radioactive substances are
stored and handled.

3. Sufficient shielding must be provided for Radioactive sub-
stances while storage and handling.
4. Suitable protective clothing should be wear the personnel
handling the Radioactive substances.
5. Areas, where Radioactive substances are stored should
be monitored and tested for radioactivity regularly.
6. Radioactive substances should be kept (with) in suitable
labeled containers,shielded by lead breaks preferably in a
remote corner.

7. Disposal of Radioactive substances should be done with
great care.

Q.4.: Give the applications of radio isotopes tisting the
various radio isotopes giving their uses in medicine.
Ans:

Applications of Radio lsotopes : -
Two ways

i) As a Source of radiation in therapy.
ii) As a Radioactive traces in diagnosis.
Some of the important radio isotopes used in medicine are,
l.Calcium(Cau,Ca4s)-Study the bone structure and used in
the treatment bone cancer.
2, 9to-.9g1. wiqq$ used in Structurat Activity Retationship
studies of Alkaloids,glycosides and other plant products.
3: Brz(Co57)-Vitamin B,tz containing Cos7-used in the
diagonsis of Pernicious Anemia.
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4.Gold(Au1s8) solution-Used as Neoplastic suppressant used
in recteculoendothel ial activity esti mation.
5. H2 & Fese - Duterium & Tritium - used in determination of
total body water.
5. Sodium chromate(Ctut) Solution-To study the red cell
volume and survival time.
7. Sodium lodide(Il31) Capsule and solution-used as
Diagonistic agent and as therapeutic agent in thyroid condi-
tions and Myxedema.
8. Iron(Fess & He5e1 - Research studies about utilisation and
absorption of lron salts.
Q.5 . : What are Radio opeque compounds?Give the
method of preparation and uses of Barium sulphate.
Radio opaque substances are those,both organic and inor-
ganic that have the properties of casing a shadow on x-ray
films.Radio opaque substances have the ability to stop th6
passage o1 x-rays and thus appear opaque on x-ray ex-
amination.Preparations are thus also called 'x-ray codtrast
media'.
Ex:-Barium sulphate,Bismuth compounds,organic iodinated
compounds etc.
Barium sulphate -
Formula:-BaSOc
Molecular Weight: - 233.4
contains 97.5 to 100.5% w/w Barium sulphate.
Properties :
Fine,white, odourless,colourless, bulky powder.
Salt is insoluble in water,organic solvents,diluted acids and
alkalies,soluble in concentrated Sulphuric acid.
It can be solubilised with concentrated Sulphuric acid. or
fusing it with alkali carbonates.Once it is converted into car-
bonate it reacts with acids easily.
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Preparation:
For x-ray purpose, prepared by precipitating barium ions
frorn cold dilute solutions of Barium salt with dilute Sulphuric
acid..

Ba(OH)z + HzSO+ BaSO+ + 2HzO

BaOlz+t{zSO+ 
- 

BaSO+ +2HCl

Action and Uses:
1) Used for the preparation of Barium sulphate compound
powder and also as a contrast medium for x-ray examirlation
of alimentary tract.
2) Administered orally in enema forms for examination of
colon.

-X-
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IDENTIFICATION TEST FOR CATIONS AND
ANIONS AS PER INDIAN PHARMOCOPOEIA

Omllbtlve tectr ol rome common subsbnce!, rudlcler and lons.
A large number d inorganic compounds are tested for their Hentity on the
basls cf the qmlitative reactions gfuerl by the radides and by the sustance
obtained through spechl treatments. These rmctions , as given officlal
underthe appendix are reproduced hereudth.
These tests are commonly termed 'ldentiflcation tests.'

CHEMICAL TEST OBSERVANONS

I. ACETATES

i. Sarnple + Oxalic Acil (warm)

ii. Sample + Sulphuric acH +
small quantity of alcohol (warm)
ili. Sample + Fenic ChlorlJe
Solution.

iv. Samples + CaO - heat.

Acetic aciJ odour ls produced

Ethy,l acetate odour is produced

Gives deep red colour.
Reddish brown ppt produced Red
solutions turns yellorr.
Acetone produced. detected by
indigo, Uue cdour obtained
(dacing the paper dipped in O-
Nitro benzaldehyde, in alcohol,
dried and moistened with NaOH
soln.

2. ALUMINIUM

i. Sample soln. + dil Ammonium
soln. orAmmonium sulohide soln.

ii. Sample Solution + 5 drops of
freshly prepared 0.05% WIY
Quinalizarine soln. in 1% W/Y NaOH
soln. boited, cooled, Acidified with
excess of'Acetic ackl.

iii. Sample in Sml HzO few drops
Ammonium acetate + 0.106
modrant blue.

gelatanous
r in HCl, acetic
sdn.

h Violet colour.

ntense purple colour is produced.

ard
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3. AMMONIUM

l. Sample + NaOH Soln. (heat)
a) molst red lftmus on the evolvlng
gas.

b) Wlth Paper Impregnated with
mercurous nltrate soln.

Ammonla gBs enolves.
Red lftmus turns Hue.

Black stain is produccd.

4. ANTIiIONY

i. Acirjic soln. + HzS

il.. PPt. from (i) + Amm. carbonate
sdn.

Orang'e red colour ppt. soluile in
NaOH soln., Amm sulphHe sdn.

PPt is insoluble.

5. ARSEiilC

i. Sample soln. + HCI + HzSsoln.

ii. SoluUe ppt from (i) + HCI

iii. Sample soln. + Stannous
Chloride soln.

iv. Sdn. of samfle +
hypophosphorous reagent (eqml
vol)

Ydow pprecipitate soluble in NaOH
soln. Amm. sulphide soln. and amm
Carbbonate Soln.

Repptd.

Brorn precipitate.

Brown precipitate.

i. Sample soln. + dil HaSOe

ii. Sample held in non{uminous
flame

When viewed through green glass

White ppt insoluble in HCI & HNO3

Yellowish green in colour.

Appears Uue.

IDENTIFICATION TEST FOB CATIONS AND
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7. BENZOATE

i. Sample soln. + HzS

ii. Sample soln. + Excess dil' NaCl

soln.( not too acidic) + tartaric

acid soln.

iii. SamPle soln. + KI soln'

a. ppt + excess KI soln'

b. Soln. from a + Excess of HzO'

iv. Sample soln. + dilHNOg + 1Oo/o

w/vThiourea soln.

sublimate on the walls of

crystalline PPt readilY soluble
in sovent either in chloroform

coloured PPt - soluble in HCI-

SimultaneouslY sePerates the
crystalline ppt of benzoic acid.

Sample soln. + HzSO+ (heat)

ii. Sample soln. + dil. Hcl

iii. Neutral Sample soln. + Ferric

Brownish black PreciPitate

ppt is produced.

brown PPt.
Yellow brown soln. is obatined
Orange PPt is obtained

yellow colour is Produced

9. BROMIDES

i. Sample + HzSOs and MnOe or

KzCrzOz (Heat)

vapour Produced
(detected bY orange Yellow colour

of the filter paper which is poistured

starch solution.

ii. SamPle solution +AgNOs

solution.

yellow PPt is obtained

a) ppt from (ii) + lmmonialPPt partly soluble'

solution.



i. Sample solution + Amm
Carbonate solution

Boil & Cool the mixture.

ii. Sample solution + Amm. Oxalate
solution.

iii. Sample solution
Chrornate solution.

iv. Sample solution + Excess pot
+ Excesscyanide solution

Amm. Chloride.

i. Sample + dil. acids

a) Gas produced from (i) passed
through Ca(OH)z solution.

ii. Sample solution + Mercurric
Chloride solution.

iii. Carbonate solution + AgNOs
solution

a) ppt from (iii) + Excess reagent

b) Boilthe mixture.

11. CARBONATES AND BICARBONATES

IDENTIFICATION TEST FOR CATIONS AND

ANIONS AS PER INDIAN PHARMOCOPOEIA

is insoluble.

ine is liberated. Soluble in a
drops of Carbondi-sulphide or

Chloroform. giving reddish solution.

White ppt.

COz gas is liberated

White ppt. obtained.

Brownish red ppt (if carbonates)

white ppt.

Becomes yellow

Turns brown colour.

Pot

b) ppt from (ii) + dil. HNO3 or dil
NHg solution.

iii. Sample Solution + Chlorine
solution.

iv. Aqueous solution containing
bromine + sarurated phenol
solution.

White ppt.

lnsoluble in Amm Chloride.

White ppt. soluble in HCI and
insoluble in Acetic acid.

ellow crystalline ppt ( Soluble in
acid or well dilured with Hao)

ppt. (if bicarbonate)

IDENTIFICATION TEST FOR CATIONS AND
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iv. Carbonate solution +
Magnessium sulphate solution.

I

la) bicarbonate + Magnessium
lsulphate boiling

i .  Smaple + HzSOq Heat on
H2O bath.

ii. Neutral solution of Sample +
Excess cal. Carbonate solution.

iii. Neutral solution of Sample +
Excess AgNOs solution.

iv. Sample solution + Excess
mercurric sulphate solution - boiled
+ few drops KMnOq solution.

v. Sample solution + HgSOa
solution in Excess - boiled. Filter.
Filtrate + few drops Ktu4nOq
solution Sodium nitro prusside +
Sulphonic acid + Alkaline with
strong Ammonia solution.

Pale yellow colour & COz & CO i.e
evolved.

granular ppt. Soluble in
acid.

ppt. - soluble in HNOs & dil.
NHs solution.

Decolourlises the agent & gives
white ppt.

Violet colour turns blue.

12. CHLORIDES

i. Sampie + MnOz + HzSO+

a) Gas passed through KI + Starch
solution.

ii. Sample solution + AgNOs
solution.

yields chlorine gas.

Blue colour is produced.

curdy ppt. soluble in dil.

13. CITRATES



i. Solution sample + HzS

ii. Sample solution + NaOH
solution on boiling.

iii. Sample solution + KI solution

a) Above solution + Starch
solution.

vi. St. Solution + Amm.
thiocyannate solution

a) ppt. from (iv) + Sutphurous acid.

v. Sample solution + dil. HNOg
solution.

vi. Sample solution + pot.
ferrocyanide solution.

IDENTIFICATION TEST FOR CATIONS ANO
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black ppt. insolubte in dil.
& NaOH solution.

blue ppt.
brownish black.

ppt.

Deep blue colour.

black ppt.

Becomes white.

Greenish blue ppt.

Reddish brown ppt.

15. CYANIDES

i. Sample solution + AgNOs
solution.

ii. Sample solution + few ferrous
sulphate crystals + NaOH solution.
Boilthe mixture acidify with dit. HCl.

iii. Sample solution - evaporated to
dryness with Amm. polysulphide
solution. Acidify the residue with
few drops of HCI + FeClg solution.

white curdy ppt. soluble in
solution or dil. NHs solution.

Blue coloured ppt. is produced.

Blood red colour.

16. G()LD

. Sample solution + HzS Black ppt. insotubte in dil HCt &
soluble Amm. polysulphide
solution.

IDENTIFICATiON TEST FOR CATIONS AND
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li. Neutral lweek acidic solution oflPurplecolour.
sample + Stannous chloride

Sampfe solution + HzOzsdutionlppt.
& NaOH soh.rtion (neutnl or weaklyl
acidic.) 

,
i. Under reffected light lppt apperrs brownish black.

ii Under transmitted light. lppt appears bluish green.

17. |RON

Smaple solution + KMnOqlBlood red colour is produced.
solution (till faint pink + amm.

solution.

Resultant solution + PhosphoriclBlood red colour is discharged.
or HgClz solution.

Note : This test is common to ferrous & ferric salts.

18. FOR FERRIC SALTS

i. Sarnple solution + Amm.lReddish brown ppt soluble in
nitrophenyl hydroxylamine + dilisolvedether.
Hcl. 

I
ii. Sample solution + ppt.lneOOisn brown colour but no. ppt.
ferricyanide

iii. Sample solution + NaOHlReddish brown ppt. soluble in citric
solution (in absence of Citrates &lacid&tartaricacid.

19. FOR FERROUS SALTS

L
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ii. Sample solution + pptlDa* blue ppt. - decomposed 6y
sdution. INaOH solution

iii. Sample Solution + NaOHlDullgreen ppt'
sloution.

a) Resultant ppt. when exposed tolColour.changes to brownish colour.

21. FOR MERCURROUS SALTS

i. Sample solution + NaOH solution lBalck ppt.

ii. S. Solution + HCI lwhite ppt. insoluble in water

Above solution + dil. Ammonia. lColour is blackenxJ.

iii. S.sloution + KI solution lGreenish yellowish ppt.

22. FOR MERCURIC SALTS

i. Sampte Solution + NaOH lYellow ppt. obtained
solution

ii. Neutral Sample Solution + Kllscarlet ppt.

Biack ppt insoluble in Amm.
sulphide & in boiling dil. HNOs.

Colour rapisly turns grey.

ii. Sample + Excess stannous
chloride solution

a) Add excess of reagent.

r Tests lor mercuric & mercurous are common

23. toDtoEs

i. Samfle solntion + HzSOI &lEvolvesvapoursof Iz
MnOzorlQCr2O/ heat

li. Sample Soh.rtion + pot. iodklellodlneisliberated.
solution + dil. CHoCOOH I
a) Uberated lodine + Chloroform lO*", reddlsh vlolet colour.

b) Llberated lodine + starchlgives deep Uue colour.

lii. S.Solution + HgClz solntion. obtalned - soluHe In excess
orwfth KI solution.

IDENTIFICATION TEST FOR CATIONS AND
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25. NITRITES

i. Sample Solution + HzSOa - heat lred fumes are given out.

ii. Sample Solution + fevv drops of lblue colour is produced
dil. HzSOI + KI solutlon + starch
solution.

24. LEAD

i. Sample sloutlon + HCI lwhlte ppt.

Sample Solution + HzS lblack ppt - insotuUe in dit. HCt &
sulphHe solutlon - soluble in

hot & dil. HNOg

iii. Sample Solution + dil. HzSO+ lwtrlte ppt.

iv. Sample Sdution + potlyeflor ppt - sotubte in NaOH
chrornate solutin lsolution.

. Samfle Soltttlon + pot cyanldelThe lorer layer becomes bdck red
solutlon + NHs solution + lcdour.

thlocarbazone
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IOENTIRCATION TEST FOR CATIONS AND

ANIONS AS PER INDIAN PMRMOCOPOEIA

iil. Sample sdution + fenouslDeep brorryn colour
sulphate solution.

iv. Sample
HzSOI

Soltttion + Urea + dll.lgives COz gas - produces whlte
Galcium hydroxkle solution.

26. NITRATES

Sample Solution + HzSOI + lgtues out red fumes
-warm

ii. Sample Solr.rtion + HzSO+ + lBrom colour formed at Interface of
fenous sulphate solution ltwo liqulds.

Samde Solutlon + HzSOq + lgives red colour.
of brucine.

27. PHOSPHATES (ORTHO)

i. Sample Solution + Sllver
ammonh solutlon

ii. Sample Solution + Mg ammonlo
nftrate solution.

iil. Sample Solutlon + amm.
molybdate & HNOg In eqtnl
volumes - warm.

light yellor ppt -soluble In dil. NHs
solutlon & cold dll. HNOg solution.

whlte crystalline ppt.

yellow ppt.

28. oXALATES

i. S. Solution + CaOlz solution

ii. S. Soh.rtion + dil HzSOr + fe\,v
drops KMnOt solution - heat.

whlte ppt is obtained

Pink colour of the permanganate is
discharged.

29. POTASSIUM

i. Sample moistered with HCI-
introduced to bunsen burner on
platinum wire.

gfues violet colour in the flame.

IDENTIFICATION TEST FOR CATIONS ANO
ANIONS AS PER INOIAN PHARMOCOPOEIA

33. SULPHATES

i. Sample Soln. + BaClz Sotn. lWhite ppt insotuble In Hcl

ii. S. Soln. + lead acetate solution lwhlte ppt - solulilo In Nnol I oolrrn rrr

ii. S. Solution + dil CHgCOOH
HzO + SoCL cobalt
solution.

iii. S. Solution + Sod. Carbonate
solution + tartaric acid.

white crystalline ppt is obtained.

30. SODTUM

i. Sample moistered with HCI-
introduced to bunsen burner on
platinum wire.

ii. S. Solution + UranylZinc acetate
solution

gives golden yellow colour to the
flame

gives yellow crystalline solution.

3I. SILVER

i. S. Solution + Chloride soln. / HCI

ii. S. Soln. + pot chromate soln.

iii. S. Soln. + pot iodide.

white curdy ppt is pbtained

Red ppt obtained . solble in HNOg

Cream coloured ppt - insoluble in
dil.- NHs soln and nitric acid.

32. SALICYI.ATES

Sample + Excess soda lime lEvolves phenol - recognised its
characteristic odour.

ii. Neutral Sample Soln. + few ferriclReddish - violet colour obtained
solution.

iii. Sample Soln. + 2ml. BrominelCream coloured ppt. obtained.
soln.



IDENTIFICATION TEST FOR CATIONS AND

ANIONS AS PER INDIAN PHARMOCOPOEIA

35. PROTEINS

S. Solution + Mercurric nhratelgives brick red ppt.
solution - heat

ii. S. Soln. + NaOH soln. + fewlPinkish violet colour is obtained
CuSOI soln.

12

34. SULPHITES & BISULPHITES

i. Sample + HCI - heat lEvolves HeSOa with pungent smell

ii. Sample Soln. + Iz soln. lColour of Ie decolourised - soln.
lgive as tests for sulphates

iii. Sample Soln + KMnO+ soln + lPinkcolourof KMnO+decolourised
few drops of HzSOq

36. TARTRATES

i. Neutral S. Soln. + excess Cal.
Chloride soln.

ii. Sample + HzSO+ - HCal on HzO
bath

iii. S. Soln. + CHgCOOH + FeSO+
soln. few drops + H2O2 soln. 2
drops + e)o(cess NaOh soln.

white granular ppt. soluble in

Chass rapidly evolving CO & COz
gas.

gives purple violet colour.

37. THIOSULPHATE

i. S. Solution + HCI lgives white ppt. of sulphur which

lsoon turns yellow and evolves SO2
I

ii. Strong S. Soln. + BaCl2 soln. lwhite ppt. - soluble in HCl.

IDENTIFICATION TEST FOR CATIONS ANO
ANIONS AS PER INDIAN PHAFM@OPOEIA

-x-

iii. S. Soln. + 12 sdn.

iv. S soln. + bromine sdn.

. S. Soln" + lead acetate sdn.

On boilirgthe resultantpdfrqn (9

is decdoured - sdn. does
gfue reaction for sulphates

ls decdourlsed - solutlon
reactlon to sulphates

ptr. - sduUe In

38. ZrNC

i. Neutral S. Soln. + HeS gas + lwtrite ppr sotuHe in HO &
of NaOH soln. lin acetic ackJ is obtained

ii. S. Soln + pot ferrocyanide sotn. lwhite ppt insotubte in dit Hcl

iii. S. Soln. + phosphoric acil + lviolet ppt is obatained
.05 ml of 01% CUSOI +

mercurricammoniumthiocyanate
soln.
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APPENDIX -  I

Here for the convenient of students,the inorganic substan-
ces used as therapeutic and diagnostic agents and phar-
maceutical aids are classified here under.Though some of
the inorganic substances,specially those used therapeutical-
ly having 2 or more uses,they are categorized based on
their main use.However in few instances prominent and
secondary use and action is given in the brackets.

1.  ACIDIFIERS -

Hydrochloric acid
Sodium acid phosphate

2. ABSORBENTS.

Activated charcoal
Light Kaolin
Soda lime(COz absorbent)

3. ANTI-COAGUI-ANTS.

Sodium citrate

4. ANALGESICS AND ANTI-PYSETICS.
' Sodium salycilate

5. ANTIFUNGAL,ANTIMICROBIAL,ANTIPROFOZOAL
AND ANTISEPTIC AGENTS.

Ammoniated mercury-as an antiinfecteve
Arnmoniated mercury - as anointment
Borax-as a bacteriostatic.
Borax glycerine
Boric acid-as a local anti-infective.
Calcium mandalate-as an antibacterial

. Hydrogen Peroxide
lodine as a Germicide, Fungicide and lOcal anti infective.
yellow mercuric oxide-Antibacterial opthalmic agent.
Potassium Permanganate -as an oxidant
Silver nitrate-as an local anti infective.
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Mild silver pi'otein-local anti infective.
Strong silver protein,local anti infective.
Sodium benzoate-as a fungistatic.
Precipitated sulphur-as a seabicide.
Sublimed sulphur-as a seabicide.
ASTRINGENTS.

Alum
Bismuth sub carbonate
Bismuth subgallate
Calamine - as an Protective
Calamine lotion - as a Protective
Calamine hydroxide - as a protective
Copper sulphate
Lead acetate
Zinc oxide
Zinc sulphate.

CATHARETTCS (PURGAT|VES AND |_AXAT|VES)_
Magnesium sulphate
Dried magnesium sulphate
Mercurous chloride.
Mercury with chalk.
Potassium acid tartrate.
Sodium phosphate.
Sodium Potassium tartrate.
DIAGNOSTIC AGENTS.
- Barium sulphate.

Sodium benzoate.

DIURETICS -

Ammonium chloride.

Potassium citrate.

ELECTROLYTES AND REPLENISHERS
Hydrated calcium chloride.
Calcium gluconate.

3

Calcium lactate. ,
Dibasic Calcium-phosphate.
Potassium chloride.
Sodium Chlotide

11. EMETTCS-

Zinc sulphate.

12. EXPECTORANTS AND ANTI TUSSIVES.

Ammonium chloride.
Potassium iodide.
Sodium iodide.

13. GASTRIC ANTACIDS.

Aluminium hydroxide gel.
Bismuth sub carbonate.
Bismuth sub-gallate.
Heavy and light magnesium carbonate.
Heavy and light magnesium oxide.
Magnesium trisilicate.
Milk of magnesia
Potassium bicarbonate.
Sodium bi carbonate.
Sodium carbonate.
Sodium citrate.

14. GENERAL ANESTHETICS.

Nitrous oxide.

15. HAEMATINICS -
Ferrous gluconate.
Ferrous sulphate.
lron
lron and Ammonium citrate.

1 6. RESPIRATORY STIMULANTS.

Aromatic spirit of ammonia.
Carbon-di-oxide
o

l r
l|
i\r

i

t

I

1
9.

10.
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17. SEDATIVES AND HYPNOTICS.
Potassium bromide.

Sodium bromide.
18. PHARMACEUTICAL AIDS

Alum

Strong and dilute ammonia solution.
Ammonium bicarbonate.
Bentonite

Boric acid

Calcium phosphate

Dried ferrous sulphate.
Hypophosphoric acid.
Kaolin

Mercury

Phosphoric acid.
Plaster of paris.

Potassium hydroxide.

Sodium hydroxide.

Sodium nitrate.

Sodium perborate.

Sodium thiosulphate.

Purified talc.

Zinc oxide.

Zinc stearate and many others.

L
\L]
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APPENDIX - I I

Assays of some important chemical compounds.

l.Ammoniated Mercury :

I.P and B.P has the same procedure for the assay

Principle :

By stirring up potassium iodide and water, together with am-
moniated mercury, the compound is reduced.Mercuric
iodide formed any converted to Potassium mercury iodide by
potassium iodide.The liberated alkali (Ammonia and
potassium hydroxide) is titrated with 0.1n HCI using methyl
orange as indicator.

Reactions involved-

NHz HgCl + 2KI + l-tzO HgIz + NHg + KOH + KCI
HgIz + 2KI KzHgI+

Each ml of 0.1N HCI = 0.012619 of NHzHgCl

Procedure :

Accurately weighed quantity of the sample is transferred to a
stoppered flask containing 50ml rarater.Add 39 of potassium
iodide and shaken occasionally, liberated alkali is titrated
with standard 0.1n HCI using methylorange as indicator.

2. Ammoniurn Chloride:

Ammonium chloride is a salt of weak base and strong acid.
Therefore its aqueous solution is acidic.Due to this reason
the reaction with silver nitrate is an incomplete process and
hence Back tltration method(Volhard's method) is adopted.

I
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Principle:

In this assay,excess of silver nitrate solution is added to the
ammonium chloride solution and the residual silver nitrate is
determined by titrating it with standard ammonium
thiocyanate solution using ferric ammonium sulphate as in-
dicator.

I.P indicates the use of nitro benzene before titration in order
to avoid the interaction between precipitated silver chloride
and ammonium thio cyanate as nitrobenzene forms a layer
over precipitated silver chloride.
When all the silver is precipitated as silver thiocyanate,be-
cause of the fornnation of ferric thiocyanate, a permanent red
colour is developed.

Reactions involved.

NH+CI + AgNOe --+ AgCl + NH+NO3
Excess AgNOe + NH+SCN -r AgSCN + NHaNOg
Endpoint-Fe3+ + SCN---+ [Fe(SCN)]2* Redcolour
Each ml of 0.1N AgNOa = 0.005349 g of NH+CI
Procedure :
Accurately weigh about 0.29 of sample and dissolve in 40 ml
water in a flask.Add 3 ml Nitric acid,S ml nitrobenzene and 50
ml 0.1N AgNO3 solution and shake vigorously.The solution
then titrated with 0.1N standard 0.1N ammonium thiocyanate
solution using ferric ammonium sulphate as indicator.
3. Bcric acid :

Since, Boric acid in aqueorrs solution is a weak acid it cannot
be titrated directly and accurately against standard
alkali.Therefore, it is dissolved in glycerine-water mixture
where it acts like a strong monobasic acid and can be

7

titrated against standard alkali, using phenolpthalein as in-

dicator. Here the compounds like mannitol also acts in the

similar way as of polyhydric glycerine compounds.

Reaction involved.

f<

I

CHz - OH

I
CH.OH

I
CHz - OH

(GlYceroboric Acid)

Each ml of 1N NaOH solution = 0.06183 g of H3BOo

Procedure:

Accurately weigh about 29 of sample,dissolved in the mixture

of 50 ml water and 100 ml glycerine, which is previously

neutralised to phenolpthalein and titrated with 1N standard
NaOH solution using phenolpthalein as indicator.

4. Calcium gluconate:

Assayed by complexometric titration method

Principle and Procedure :

calcium ions forms stable complex with EDTA-disodium

salt.ln the assay to the calcium gluconate solution known
volume of M/20 Mg sulphate is added and the mixture is

made alkaline with a buffer solution and the titration is carried

out using M/20 EDTA sodium salt as titrant.

Initially there is a complex formation between magnesium
ions and disodium EDTA salt.As calcium ions forms much

stable complex,the magnesium ions are liberated.These ions

are titrated with disodium EDTA salt using moderant black as
indicator.

HO Hz-C-OH HO-C-Hz

\ l l
+ HO-B---+H-C-O\rO- C-H + HsO +zHzo

/ rd
Ho Hz-c /  \ -  c-Hz
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From the volume of M/20 disodium EDTA solution required,a
vblume of M/20 magnesium sulphate solution is substrated.

Reactions involved-

Ca* * + M9-EDTA Ca-EDTA + Mg* *

(Stable Complex)

Mg** + EDTA Mg-EDTA

At the End Point

Each Ml of 0.05M EDTA disodium salt : Of,2249g of calcium
gluconate

S.Ghlorinated lime :

Chlorinated lime or bleaching powder is analysed by the
titration which involves oxidation - reduction reaction.

Pr inciple:

Chlorinated lime liberates chlorine slowly when added to
water. On tritration and shaking with purified water, the
available chlorine of the sample treated with acetic acid in
presence of potassium iodide. The acetic acid liberates
chlorine from sample which displaces an equivalent amount
of iodine from potassium iodide. The liberated iodine is
titrated with 0.1N standard sodium thio sulphate solution
using starch mucilage as indicator near the end point.

Reactions involved :

Ca(OCl) + 2CHeCOOH 
-(CHsCOO)zCa 

+ HOCI + HCI
HOCI + HCI Clz + HzO
zKl + Cl2 2KCl + lz
lz + ZNazSzOg =- NazS+Oo + 2Na I

Each ml of 0.1N sodium thio sulphate = 0.0035459 of avail-
able chlorine.

t,
I

I

I

Procedure:

Accurately weigh about +g of sample triturated with small
quantity of water and transferred to 1 litre flask and the
volume is made upto the mark. A measured quantity of
about 100 ml of suspension is taken into stoppered flask and
is treated with excess of potassium iodide(39).Acidified with
acetic acid 5 ml,shaken lor 2-3 minutes and kept aside for 15
minutes. Then the contents are titrated with 0.1N standard
sodium thio sulphate solution using starch mucilage as in-
dicator near the end point untill the disappearance of the
blue colour.

6. Hydrogen Peroxide:

The titration with potassium permanganate solution is very
convenient,easy and official method.

Principle :

Based on oxidation - reduction reaction. As a matter of fact
hydrogen peroxide is an oxidising agent as it liberates
orygen readily. However,when it is titrated in an acidic
medium against potassium permanganate, Hydrogen
peroxide acts as a reducing agent.

Reaction involved :

2K[4nO4 + eHzSO+ + 5H2O2+ KZSO+ + 2MnSO4 + gHzO + 5O2

Each ml of 0.1N KMnOq solution : 0.001701 g of HzOz

Procedure:

t0 mi of the sample is diluted to 250 ml in a volumetric flask
with purified water. To 25 ml of solution add 10 ml 5N sul-
phuric acid and the contents are titrated against 0.1N stand-
ard potassium permanganate solution till a faint pink colour
appears.
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7. Iodine :

Principle:- Based on oxidation - reduction reaction, Iz acts as
mild oxidising agent.I2 , under suitable conditions oxidises a
variety of reducing agents like sodium thio sulphate is
oxidised to sodium tetrathionate. Iz has poor water solubility
and therefore potassium iodide is added to effect the solu-
tion.The end point is detected using starch solution as in-
dicator.

Reaction involved :

2NaSzOg + Iz NazS+Oo + 2 Na I
Each ml of 0.1N sodium thiosulphate = 0.01269 g of Iz.
Procedure :

Accurately weigh about 0.5g of Iz, dissolved in a solution of
1g potassium iodide in 5 mlwater in Iodine flask.
Diluted to 50 mlwith water, acidified with 1 ml acetic acid and
the contents titrated with 0.1N standard sodium thiosulphate
solution using starch solution as indicator.
8. Potassium Permanganate :
Principle :

Potassium permanganate is a strong oxidising agent.oxalic
acid is used for the standardisation of potassium perman-
ganate solution.

A known quantity of pure oxalic acid is dissolved in water
and the solution is acidified with dilute sulphuric acid, as
Hydrochloric acid and acetic acid get oxidised by KMnO+.
The solution is warmed to 70oc it is titrated with KMno4 solu-
tion until a permanent pale pink colour is obtained.
Since oxalic acid - potassium permanganate reaction tends
to slow down, warming to 70oC is required

11

Reaction involved :

5H2C2O4.2H2O + 2KMnO+ + SHZSO+ -+ KZSO+ + 2MnSOa
+ eHzO + 10COz

Each ml of 0.1N oxalic acid = 0.003169 of
Potassium Permangdnate .

Procedure:

Accurately weighed about 3.2 g of potassium permanganate

dissolved in 1000 ml distilled water by boiling 10-15

minutes.Solution is cooled, filtered through glass wool and

kept in bottle. About 0.2 g of oxalic acid is weighed and dis-

solved in 25-30 ml water,2S ml dilute HzSO+ is added' Warm

the contents to 70oC and titrated against potassium perman-

ganate solution keeping the temperature constant till pale

pinX cotour persists at least for 30 seconds'

9. Yellow Mercuric Oxide :

Method : Precipitation titration method.

Principle:

Mercuric oxide dissolved in nitric acid to give mercuric

nitrate. This is titrated with 0.1N ammonium thiocyanate

solution. The precipitation of mercuric thiocyanate gives red

colour with ferric ammonium sulphate solution, which is used

as indicator.

Reactions involved.

HgO + HNOg Hg(NOs)z + HzO

Hg(NOs)z + 2 NH+ SCN Hg(SCN) + 2NHaNOs

Each ml of O.1N NH+ SCN = 0.01083 g of Mercuric Oxide
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