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Methods for preparing Purified water:

1) Distillation method (57« x

¢ Distillation is a process of separating the component
substances from a liquid mixture byzfleche_
P Yer B
A= !
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Untreated
water inlet
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Methods for preparing Purified water:

2) Ion- exchange method

& Advantages over distillation method:
— e x

* No heat is required
* Ease of operation « wd\bﬂ"
* Minimal maintenance & J o
® More mobile facility &J.a\m

® The ion exchange equipment involves the passage of
water through a column of cation and anion exchangers,
consisting of water insoluble, synthetic, polymerized
resins of high molecular weight  / |_ude nghble.

v 2= Syniekic.
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Methods for preparing Purified water:

* Water purified using this method is referred to as
- b sy -

. balnf] Sts90 -T

¢ These resins are mainly of two types:

demineralized or deionized water

* A) Theveation: or acidwexehanger, which permit the exchange of

cations in solutions with hydrogen ion from the resin

¢ B) The:anion or baseexchangers which permit the removal of anions

Cation exchange
* H-Resin + M* + X" + H,0 = M-Resin + H" +X" +H,0 (pure)

Anion exchange
® Resin NH, + H+ + X- + H20 — Resin-NH,.HX + H,0 (pure) x

©

e

Inlet Water
Cation
|Exchange
Bed
Cation Free Water Demineralized Water
(Low pH) (Neutral pH)
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Methods for preparing Purified water: x

3) Reverse osmosis

* Formally, reverse osmosis is the process of forcing a solvent from a
region of high solute concentration through a semipermeable membrane
to a region of low solute concentration by applying a pressure in excess
of the osmotic pressure.

® This is one of the processes referred to in industry as cross-flow (or
tangential flow ) membrane filtration

* A portion of the feed water permeates the membrane as filtrate

o) Co_db ¢——* In the normal osmosis process, the solvent naturally moves from an arca

08 _g) >0 Solvenk i
H;* Sg\ukTLou solde J

lli,.l p}mlu\l — low 0“"“

of low solute concentration (high water potential), through a
membrane, to an area of high solute concentration (low water
potential).

* Whereas the flow in this crossflow system is from a_more concentrated
to less concentrated and therefore it is termed reverse osmosis.

feyerse )i A

—

Cross-Flow Filtration

Retentate
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Methods for preparing Purified water:

L Reverse OsmOSiS can remove many types
of molecules and ions from solutions, including bacteria

* The result is that the solute is retained on the pressurized
side of the membrane and the pure solvent is allowed to pass
to the other side

* Depending on their pore size, cross flow membranes can
remove particles defined in the range of:

- ® Micro filtration (0.1 — 2 microns) x
* Ultrafiltration (0.01 to 0.1 microns)
¢ Nanofiltration (0.001 to 0.01 microns)

~ ® Reverse osmosis (Less than microns) : Reverse osmosis
removes virtually all viruses, bacteria, pyrogens, and organic
molecules and 90% to 99% of ions

[RNoM] F
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Pressure
Reverse
Osmotic Osmuotic
flow flow

Salt solution Pure water
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Reverse Osmosis Membrane Element inside a Pressure Vessel

Fabric Ba: Plasticized Tricot

AT maimbeTi e s CONCENTRATE
i Wyt e " éﬁﬂﬁﬁuwunmn
Brine Spacer theail“l'ub-mh th

DESALTED
WATER

Sar ?It-hj;cﬂ;g Membrane Fil 55 -
RO Membrane e %’“J&Eﬁ& e
o https: // www.youtube.com/watch?v=rK7UVY_7K8w

/
Membrane filtration

Comparison membrane techniques

Hyper filtration/
Reverse osmosis
RO < 1nm

© Logisticon Water Treatment b.v.

Water  ions ions Virusses Bacteria/Algae Suspended solids
Micro filtration MF
10um — 0,1um (100nm)

Water ions ions Virusses Bacteria/Algae Suspended solids
Ultra filtration UF
0,1um — 0,01pum (10nm)

Water ions ions Virusses Bacteria/Algae Suspended solids
Nano filtration NF
10nm = 1nm

Water ions ions irusses teria/Algae uspended ids
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- \gb-d Jo\o- «—— 4. Physiologically Inert :It does not exert any therapeutic effect. e.g.

L

bl st 501 131 «4——9. In case the drug was considered as food (Dietary supplement), the

Sbloyi s,k (0)X: ___J-l,.;
(D ¥C) Hiwizemin

|Ideal Excipients

v 1. Cheap

v 2. Commercially available

v 3. Non-toxic (safe), acceptable by regulation where the product will be
marketed -_gs \;;:4.‘ .

sodium, sucrose, etc.

5. Physically and chemically stable.

6. Does not enhance microbial growth.

7. They must be color compatible, or color free s _alkah
8. Does not interfer the bioavailability of drug (dissolution, disintegration,

etc) g«

additives should be of Food grade (FD&C)

\- Isra Dmour » /

Common Excepients (Additives)

1. Buffers — (PH) JU b oG
2. Preservatives

3. Antioxidants

4. Viscosity enhancers
5. Sweetening agents
6. Flavours

7. Others

10/24/2021
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Buffers

* Buffers are compounds that resist changes in pH upon the
addition of limited amounts of acids or bases.

® Buffer systems are usual]y COHlPOSEd Of a weak acid or base and

its conjugate salt.
* The components act in such a way that addition of an acid or base

results in the formulation of a salt Causing only a small Change in
pH.
* Acetic acid, phosphate, citrate buffers

CHsCOOH + H,0 ~—==— CHsCOO + Hz0'

Acetic acid Partial
dissociation

©

Buffers

¢ Buffer Capacity is a measure of the efficiency of a buffer in
resisting Changes in pH.

* Conventionally, the buffer capacity (B) is expressed as the
amount of strong-acid or base, in gram-equivalents, that must
be added to 1 liter of the solution to change its pH by one
unit.

¢ Buffer capacities ranging from 0.01 = 0.1 are usually adequate

for most pha.rmaceuﬁcal solutions.

10/24/2021
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Buffers

* Once the optimal solution pH for the drug has been
determined, buffers are needed to maintain that pH for the

expected shelf life of the product

¢ The buffer capacity must be large enough to maintain the
product pH for a reasonably long shelf life

—= Change in product pH may result from the interaction of
components with one another or with the package (glass,
plastic, rubber, closure)

* On the other hand, the buffer capacity must be low enough
to allow rapid adjustment of the formulation’s pH to the
physiological pH upon administration

\_SU\._ ol rR .5\.;\11 JNI TS

5 m= J
34

©

Buffers

ingredients. NTte RN P il o Spirab <o)

buffered at this value.
® Body pHs: 1.2,6.8,7.4

* Formulating a product at this pH is not always possible
because of the drug’s solubility, chemical stability, or

formulation pH may be necessary - =

©

* Buffer should have low toxicity and compatible with other

* As the pH of most body fluids is 7.4, products such as
injections, eye drops and nasal drops should , ideally, be

therapeutic activity. Therefore, some compromise in the

10/24/2021
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Buffers .
>

* However, many body fluids have a buffering capacity and
when formulating low volume intravenous injections or eye
drops a wider range of pH can be tolerated

* Ophthalmic solutions generally are buffered in a pH range
from4.5to 11.5

* When a formulation is administered to the eye, it stimulates
the flow of tears that is capable of quickly diluting and
buffering small volumes of formulations

¢ Usually a compromise between a pH which is physiologica]ly

@ acceptable and a pH of optimum stability and solubility
"

v

Preservation of oral solutions:

® Oral aqueous solutions can support growth especially if
sucrose is present

— = Preservatives are added to prevent microbial growth.
* Methods to preserve solutions:

1. Add a known preservative in the correct
concentration that is soluble in the formulation

>, If absolute alcoholic content is high% alcohol can act as
preservative: a minimum of 15% absolute alcohol is
adequate to preserve products with pH 5, and 18% for
neutral or slightly alkaline preparations (tinctures, spirits,
and some elixirs require no preservatives)

10/24/2021
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Preservatives :swol-slso+

* Ex. Benzoic acid, sodium benzoate, methylparabens,

" propylparabens and butylparabens.

* When choosing a suitable preservative the following
points should be considered: ‘

A. No a@rption of the preservative into the container |

fod &:,h,‘l Sy

il

OCCcurs . CMJ

B. The preservative is not impaired by the pH of the
solution or by interaction with other ingredients (inert)

Preservatives

* methyl-, ethyl-, propyl-, and butylparabens, frequently used
preservatives in oral preparations, have a tendency to

partition into certain ﬂavoring oils.

® This partitioning effect could reduce the effective
concentration of the preservatives in the aqueous medium of
a pharmaceutical product below the level needed for

preservative action.

How does Liquid Liquid Chromatography work?

T 5
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Antioxidants
* Some drugs can be chemically degraded by oxidation.

* If such a drug is present in the formulation, an antioxidant
should be added.

® These are materials added to reduce the decomposition
(oxidation) of pharmaceutical product.

® These include:

I ascorbic acid, 2 aod

). citricacid, +2 Sudiom.
3. sodium metabisulfite
4. sodium sulfite.

an! SO patients s!ou|! !e questione! a!out !!!s potenti!l

reaction before the antioxidant is included in the
formulation.

©
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Flavoring agents
* Most drugs have dlsagzeeable tastes

¢ A formulation that is disagreeable in
Ao [ eXo
appearance and texture or taste %g
e )
will not encourage patient ¢
compliance
S m Aslld m
® more attractive and palatable
formulation— more acceptable to the

patient9 compliance will be improved

©

/
Flavoring agents:

¢ Children prefer sweet, fruity, and candy-like tastes

* Adults tend to tolerate a reasonable level of bitterness or less
sweet, tart, fruity tlavors

—

* In addition to the active drug, formulation components may
produce characteristics tastes or odors:

v alcohol: biting taste

v Glycerin: sweet taste % ean e

v Methylparaben: floral like aroma - JO s 1),

v Propylparaben: produces a numbing feel in the mouth

@byl e

¥ Menthol and mannitol: impart a cooling sensation S olar] #

&
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’_ml:‘lavorlng techniques:

A. blending: the use of a flavor that blend with
drug tastes:
- Drugs with acidic taste can be blended with

citrus fruit flavors

B. Overshadowing (masking, overpowering):

involves using a flavor with a stronger intensity

and longer residence time in the mouth (e.g.

wintergreen oil)
C. Physical methods:

- Use insoluble form of drug

Make an o/w _emulsion of an oily drug and

@ flavor the external aqueous phase
.

Flavoring techniques:

D. Chemical methods: by adsorbing, complexing or
making a pro-drug of the drug that eliminate the

undesirable taste

E. Physiological techniques:
- Use additives that cause a cooling sensation (e.g.

mannitol, menthol)
- Menthol, peppermint oil and chloroform mask the taste

also by acting as desensitizing agents.

10/24/2021
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Sweeteners
L, ..(Laum)\a)\_;,\,,,s_,.ﬁ * —»Sucrou-

® Low molecular weight carbohydrates and particularly sucrose
are traditionally the most widely used sweetening agents in oral
solutions.

@

* Polyhydric alcohols such as gl;(cerol, sorbitol, mannitol and

9x;[litol possess sweetening properties and used for
diabetic patients.

M=) e—o Artificial sweeteners (saccharin, aspartame and cyclamates)

- sl can be used. Saccharin and cyclamates are suspected to be
carcinogenic and so aspartame is the most accepted one,
0Dy —anii s hag %
- J
. ™
Sweeteners
* Advantages of sucrose:
v 1. colorless
v2. very soluble in water
3. st_abl_e over a pH range of about|4 - 8
@ 2o el 4 Itincreases the viscosity of solutions which will give

them a pleasant texture in the mouth

- s\, fidh o % «——5_ It masks the taste of both salty a’cll' bitter drugs

Jaria s 3 fseh 6. It has a soothing effect on the throat which makes it

-l 3slnd

suitable for antitussive preparations

inpordant < __» The main disadvantages of sucrose is that it initiates

dental caries and is not suitable for diabetic patients.
Sl P 9 PUENANPLOY e o

Cav
Doy carven)

- nh
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Coloring agents i.it

® Colors are substances added to a formulation for the sole

—— purpose of imparting color to promote patients’ acceptance

of a formulation via |visual appeal

= ‘-"_rﬂ 51:"\9' *

— o Coloring agents are not required in every formulations and

they are contraindi d in all sterile solutions
Gl

* Pleasant fruity colors are generally preferred and should be

coordinated with flavors and scents (yellow with lemon. red

with cherry) -2k, -E

|

* &
L )

Coloring agents ey galt _, Sdfonic- atiol -

Cakionic)) . 1\
® Physmochermcal reactions with other + Wibainislam

formulation mgredlents must|be considered

when choosing a colorant

* Many colors areIsalts bf sulfonic acids and

A+
may be 1ncompat1ble with large cationic

compounds such a alkaloids

® The pharmacists should also consider how

205 PH JesS <-———(pH Changes)oﬂlight exposure Jalters the

2 5900 55pIQ, 5yt
Slabllgh & 5 57 ot

color or stability of the product

o Y,
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Coloring agents

|
* Colors used in pharmaceutical preparations are cither natural

colors or synthetic dyes — .é-t_:s.l;..gtt_..é'f
® Natural colors include red ferric oxide, titanium oxide
® The synthetic dyes are certified by FDA and are:
- FD&C dyes: used in food, drug, and cosmetics
- D&C dyes: used in drugs and cosmetics

- External D&C dyes: used in externally applied drugs and
cosmetics

T — 7 fed Fervic
o__: An..,}, £ Nakwel —> ovide ~ Likanium
C — Cosmelics.

@ D

4 D

v Viscosity Enhancers: iaese sty s, pibestiy-

® It is sometimes desired to-increase wiscosity to enhance
- #a.5y palatability and pourability. - <l «

® This can be achieved
C viseosily NS

o 1. by increasing sugar concentration
[ oad
4 .Saaev N oyt 7)) by incor’porating viscosity controlling agents such as
(Celllose 4+ PVP=21)+ mpolyvinylpyrrolidone (PVP) or various cellulose derivatives
agenk i - ol i

* Palatability (palatable)??? b
the foct or 'i“"m'ﬂ of bein?,
accepfuuc or cat«.abh Lo Yo Loste.

@ Y,
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Isotonicity modifiers:
Q

® Solution for injection, for application to mucous membranes
and large volume solutions for ophthalmic use must be made

iso-osmotic with tissue fluid to avoid pain and irritation.

* Other additives should be considered when adjusting tonicity

because of their effect on the osmotic pressure of solution.

K in_')ed:ion < Mucous Membvanes
|Z| opthalmic «— large Volume

@ D

4 D

Preparations of solutions:

® Most solutions are prepared by

Mixi
simple mixing of the solutes Soluke 4 Sovent 1119,

with the solvent. Sk e
. $hp B 9 < ® On an industrial scale

K3HE-R

solutions are prepared in large
L SubSlat o mixing M with ports for

mechanical stirrers.

* When heat is desired,

thermostatically controlled

e 0% 5 (5 o
& 2l 1 i
B i, mixing tanks may be used.
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