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Introduction:

In physicochemical terms

® “Solution is a OW@ of w9 or gnorg

components: that form a homogenous molecular dliggci‘sion”

N
S

In pharmaceutical terms:

® solutions are “liquid preparations that contain one or more

chemical substances dissolved in a suitable solvent or
mlxturcfotm\utually miscible solventy_D dveat | < b e

~a\9
@g\wm%m N JI%O\UQJO@)\CE J{@@

mpevle ;S OV
7 \

7




Introduction
Advantages of solutions dosage forms:

° Liquids are easier to swallow than solids and therefore are

more acceptable for pediatric and geriatric use.

® Drug administered in the form of solution is immediately

available for absorption.

® The drug is uniformly distributed since the solution is a
(homogenoUS)SYSTETD. ) 7. - v 1 ot VA S

e Suitable for administration of some drugs that may irritate
the stomach if localized in one area as often occurs after

ingestion of a solid dosage form. AN i )\¢>
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Introduction:

® Drug absorption from the
gastrointestinal tract into
the systemic circulation

expected to occur

ore ra idly rom solution
than from suspension or
solid dosage forms of the

same medicinal agent.,
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FIGURE 13.2 Serum digoxin concentrations following ad-
ministration of digoxin 0.5 mg by oral tablet and elixir-like
oral soiution (Adapted from Huffman DH, Azamoff DL.
Absorption of orally given digoxin preparations. JAMA
1972;222:957).
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5§ \,\\.( Liquids are bulky and therefore inconvenient to transport and

store.
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M Theof drug-inssolutionvisroftenless than in solid
N\ RF
N \W,; dosage form (tablets, capsules, ..).
/ Solutions often providesssuitable media for growth oi>
. . | \! . L . :
. s microorganisms.  g\hs (S e oy et Y A, W we”
e * Dosage is usually not accurate

2\,
* The taste of drug is usually more prono%nced when in

solution than when in a solid form A)
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Classification e ) RENE
A. based on a particular pharmaceutical solution’s use: oral, otic, ophthalmic or topical
solution

B.  Based on thelr- S T sdn ) Ve {F"""‘) \’\ \o RN G
1 Aguows ot -
- Syrups 2]
- Aromatic waters
. Elixirs

Spirits

Tinctures

Fluid Extracts

Collodions

Liniments
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Introduction

flavor, sweetness, or stability
- Sweeteners
- Colorants
- Isotonicity adjustment agents —s,
e A\S\_nhancing agents
;=780\ Suspending agen

S
- Ant10x1dants~, ”/(“q\l\’ NECER PR R
A Ba\ Bu5 g\ L SR e A s ) g e Gk

¢ additional agents are frequently included to provide color,
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Introduction: o
® the pharmacist must use information on the solubility and

stability of each solute with regard to the solvent or solvent
0 S system.
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<s«x= [ ® Combinations of medicinal or pharmaceutical agents that will
e € i“:i result in chemical and/or physical interactions affecting the

N \y2 ¥ . . . oo
2 s therapeutic quality or pharmaceutical stability of the product
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ust be avoided. .

Each chemical agent has its own solubility in a given solvent.
For many agents, their solubility's in the usual solvents are

stated in the United States Pharmacopeia— National Formular
(USP—NF) as well as in other reference books.
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Solutes

® (lassified as non—electrolytes and elec olytes

* Non-electrolytes (as dextrosefsucrosc; glycerin, cthanol,

urea) will not dissociate (ionize) in solvents and the solution

. ) . 7
will not conduct electr1c1tqu\»u.«~w\ My ‘9%»?);\)5*“ deds n i\ S
Association o) ) )

Yy uiA

* Electrolytes will dissociate or ionize when dissolved in a
: lectrolytes: almost completely dissociate in a solvent

(e.g. sodium hydroxide, sodium chloride, potassium chloride,
sulfuric acid)

—electrol tes: dissociate in solvents to a lesser extent
(e.ﬁ @ammonia, majority of drugsSj~
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Solutes  a¢wss

I
® Weak electrolytes subdivided in@and@

* A way to determine if a compound is weak acid or base is to

examine the different salts the chemical has

o Ifthesald : i : e— |

e.g. s@u—m phenytoin, calciam
carbonate, sodlurzl/ghenobarbltal)

* lnbegalionm, igpifatenisnoph o donorianiaratentine
Me g. morphine sulfate, tetr tracaine

hydrochloride, meto\wldr tartarate)




Solubility

* When a solute dissolves=> breaking thessolute=solute forces

and the solvent—solvent forces W
~attraction.

® {3 \® The solubility of an agent in a particular solvent indicates

Y P the@num concentration to which a solution may be
Qf

o \\>\ o repared with that agent and that solvent. )
” ccw

e hen a solvent at a given temperatyre has dissolved all of the
solute possible, it is said to

® The solubility is expressed as grams of solute dissolving in

milliliters of solvent; for example, “1 g of sodium chloride
dissolves in 2.8 mL of water.




a When the exact solubility has not been determined, I
general expressions of relative solubility may be used.
These terms are defined in the USP

PARTS OF SOLVENT REQUIRED
Descriptive term | FOR 1 PART OF SOLUTE

very soluble less than 1
freely soluble from 1 to 10
soluble from 10 to 30

sparingly soluble from 30 to 100
slightly soluble from 100 to 1000
very slightly soluble | from 1000 to 10 000
(p{ct_ica@insolible more than 10 000
JERATE N\ = ot © 0 CBWY LN < ga BB
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Solubility

® The maximum possible concentration to which a pharmacist

\5“\ ~S» mMmay prepare a solution varies grea‘dy and depends on:
BRI

v,;(' Chemical constitution of the solute
&

7 ” o Chemical constitution of solvent

Type of solvent
pH

Presence ofor solublhzmg agents

/' Temperature N 3{ oo o
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greater quantities of a solute than would otherwi

be possible: \ ()0~ Vgt o N {86 )\
QMRS A 2P W@ A9S g < i:gv-ﬁ\ W= T ol W e \ A aG e d, €9 L e O S0 &
- Example 1 (Complexation):

/A pharmacist can, in certain instances, dissolve N
5

ety

® jodine granules are soluble in water only to the extent of 1 g in
about 3,000 mL. Using only these two agents, the maximum

concentration possible would be approximately 0.03% of iodine.

* However, through the use of an aqueous solution of potassium
iodide or sodium iodide as the solvent, much larger amounts of
iodine may be dissolved as the result of the formation of a water-

soluble complex with the iodide salt.

® This reaction is taken advantage of, for example, in Iodine Topical
Solution, USP, prepared to contain about 2% iodine and 2.4%

sodium iodide.




® jodine granules are soluble in water only to the extent of 1 gin

about 3,000 mL. A—S
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® However, through the use of an aqueous solution of potassium
iodide or sodium iodide as the solvent, much larger amounts of

iodine may be dissolved
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< , as the result of the formation of a water- Q Ur_,ﬁ
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soluble complex with the iodide salt.
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LOT NO.

A pharmacist can, in certain instances, dissolve N
greater quantities of a solute than would
otherwise be possible:

- Example 1 (cont’d):

- Complexation formation: occurs when an i solut
with a soluble substance a soluble complex

(e.g. the complexation of the soluble potassium iodide (KI) to

the insoluble iodine molecules (I,) toformrassoluble triiodide

complex (KI,)).

8mL REF 6064 NDC 59365-6064-0
EACH mL CONTAINS:
lodine «vvceronsvanas 0.05gm,

Potassium iodide ..... 0105gm. L UG o LIS
DOSE: SINGLE USE

noumy oo morecr mow oo (STRONG IODINE SOLUTION USP)

§ Sty

<  CONTROLLED ROO 30"

o (5986, ‘ ( ‘

o Manufactured for CooperSurgical Oopersur 9|C0| .

5 Trumbull, CT 06611 Rev. 02/2002 CAUTION: Federal law prohibits dispensing without prescription.
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/A pharmacist can, in certain instances, dissolve

greater quantities of a solute than would otherwise

be possible

Example 2:

* Many of the important organic medicinal agents are either

weak acids or weak bases, and their solubilimepends to a

large measure on the pH of the solvent.

* For instance, the weak bases, including many of the\alkaloids
(atropine, codeine, and morphine), antihistamine
(diphenhydramine and promethazine), local anesthetics
(cocaine, procaine, and tetracaine), and other important

drugs,
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/A pharmacist can, in certain instances, dissolve
greater quantities of a solu n would
otherwise be possibl Vek acel8

Example 2 (cont’d)
O@nedicinal tha nclude the barbiturate

drugs (e-g., phenobarbital) and the sulfonamides (e.g.,
iazi i orm water-soluble salts in
ic_solution \)

® The free acid mayiprecipitate,from solution l@
the pH
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A pharmacist can, in certain instances, dissolve 9 N
greater quantities of a solute than would @4&@\@% \

W W) Y
otherwise be possible 3

Example 3 (two factors; type of solvent and form of drug):

® Pharmaceutical manufacturers have prepared many acid salts
of organic bases to enable the preparation of aqueous

solutions.

e Salts of organic compounds are more soluble in water than

are the corresponding organic bases.

© Conversely, the organic bases are more soluble in organic
solvents; including alcohol, than are the corresponding salt

forms.
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Example 3 (cont’d)

TABLE 13.2 WATER AND ALCOHOL
SOLUBILITIES OF SOME WEAK ACIDS,
WEAK BASES, AND THEIR SALTS

DRUG

Codeine

Codeine sulfate
Codeine phosphate
Morphine

Morphine sulfate
Phenobarbital
Phenobarbital sodium
Procaine

Procaine hydrochloride
Sulfadiazine

Sodium sulfadiazine

MILLILITERS OF SOLVENT
TO DISSOLVE 1; OF DRUG

Atropine sulfate 2 - E.S

WATER ALCOHOL
2
S
120.0 2
30.0 1280
2.5 325
5000.0 210
16.0 565
1000.0 8
1.0 10
200.0 Soluble
1.0 15
13000.0 Sparingly soluble
2.0 Slightly soluble




A pharmacist can, in certain instances, dissolve h
greater quantities of a solute than would otherwise

| = a ~\
be possible s ' WS Ve “’ﬂ’\wi,\ MX) AN
° Example 4n(coSolventusage) 0T o i VT
Qs o T

R
NENCN st Ol

- Co-Solvent Systems —
- Solvent blendlng or co—solvency: by mixing miscible solvents
of different polarities to form a solvent system of optimum

w polarity to. disselve the solute
S{J\S‘QZW P y NS AP (\)\NA\.@%«’ e \,,\\(*)

\m'\‘;ﬂ Diazepani Injection use a co-solvent mixture that contains

Injection
: Dlelectrlc constant (an index of solvent polarlty) is used as a

gulde to determine a co-solvent system
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A pharmacist can, in certain instances, dissolve
greater quantities of a solute than would
otherwise be possible

Example 4

° Temperature: %
- many compounds have greater solubility at elevated

temperatures @k Hde SIS D 2 s0), W=~ e
e = l

- Selecting the correct temperature willicatsethesolution'toy

- Also will help the pharmacist know the correct formulation

storage conditions
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A pharmacist can, in certain instances, dissolve
greater quantities of a solute than would
otherwise be possible

Temperature (cont’d):

* However, elevated temperatures cannot be maintained for
pharmaceuticals, and themet effect of heat is simply an
increase in the rate of solution rather than an increase
in solubility.

® Pharmacists should be careful not to exceed the minimally

required temperature, so as to avoid drug deterioration

1908l Olbgd 8oL} (Bsall oyl Je L) 35 m 33Ul s caguand IS T3l Jia calll e
(PH) i by poil Aladlods i
(el uSe) Lilygdll J8ius &) ,all i) 1)
(Co-solvents) ducluwadl Sludadl pasiiwl . ‘¢4 iy Calcium hydroxide :Jt..
o B . . *+ 140 mg /100 mL 25 we°C
32 8l dzyo @Sl - 170mg /100 mL 15 c°C
8oyl dlelaty Ledd olaal &)l g8) caizd AadaillBhall sie Joadh Lubgdll giay =

.8yl =l
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A pharmacist can, in certain instances, dissolve greater
guantities of a solute than would otherwise be possible

Temperature (cont’d): ("o ,\%j’u\f N WA, (A 21 Ui )

. . . S
J Some, particularly calcium salts, andergo

exothermic reactions as they dissolve and give off heat.

® For such materials, the use of heat would actually discourage
the formation of a solution.

® The best Eharmaceutical example of this type of chemieal is
calcium hydroxide, which is used in the preparation of
Calcium Hydroxide Topical Solution, UQ)P

* Calcium hydroxide is soluble in water to the extent of 140

mg per 100 mL of solution at 25°C and 170 mg per 100 mL
of solution at 15°C .
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General guideline for solubility:

. ® the most Widely written guideline for the prediction of
) Efb:@ solubility is “like dissolves like,” . Thus, organic compounds

- s ua'C_are more soluble'in organic solvents than in water.

® The greater the number of polar groups present, the greater

will likely be the organic compound’s solubility@in wates:
Polar groups include OH, CHO, COH, CHOH, CH20OH,
COOH, NO2, CO, NH2, and SO3H.

® Anincrease in the molecular weight of an organic compound
Without@@duces solubility in water.
MD)Wl s AW Bolga
(% [ oW ] NS o ) 208 g 22 ©

' o $ -
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T Gene?al guideline for solubility:
o Tthe dissolution rate a pharmacist may employ

one or several techniques such as:

'ﬂnot suitable for volatile and thermolabile

substances) ey o

M@nmmuﬂon grinding~

\7"\% rSl__)\\_,p ( _,‘-._\_

* Vigorous agitation = .\b’%‘
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TABLE 13.3 SOLUBILITIES OF SELECTED ORGANIC COMPOUNDS IN WATER AS
A DEMONSTRATION OF CHEMICAL STRUCTURE-SOLUBILITY RELATIONSHIP

MILLILITERS OF WATER REQUIRED
COMPOUND FORMULA TO DISSOLVE 1G OF COMPOUND
Benzene CH -y 1430.0
Benzoic acid C:H:COOH (C‘;"’S’l\;\g g\AW a\,}\) T\ (12750
Benzyl alcohol CH.CHOH, | Ge N>\ ¢ 25.0
Phenol C,H,OH NELS 15.0
Pyrocatechol CH,(OH), 23
Pyrogallol C,H,(OR), 17
Carbon tetrachloride cd, 2000.0
Chloroform CHCl, 200.0

Methylene chloride CH,Cl, 50.0
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General gwdelmes for solublllty(3

\ e 2Ty @\Q‘yx‘sfx‘_’)ww 5 52

é?’f @\”” ® Water is the most commonly used solvents for oral solutions

g,\ 2D e .,\,«,.L\um Xo { spad \ i) g0 ) BLAN o (0 02\

m}-"\\

é U ,,\\. ® The physmlogwal Actions of many solvents greatly limit their

S

use, With few exceptions, ynost organic solvents are irritating
‘a o, - -
or) toxic. Nar—— :

® (Thus/toxicity and irritation|limit the solvents employed to a >
few compounds ) s Vit W e Al
(e 1 0)

- For internal use, only a few solvents such as glycerm alcohol,

™

‘/}\? and propyl(ene glycol are indicated for internal use
E My
- for topical use, acetone, isopropanol, polyethylene glycols,
saturated aliphatic hydrocarbons, ether, and various oils may
¢maie he used\ g DA et Lo\ Tl il dan o ()
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Some solvents for liquid preparations:
(73l 50 g\ ePoX B <o,
e ALCOHOL, HSPf THYL ALCOHOL\ ETHANOL,
C2H50H: 50,01 i o o i oy Oy ¢ sla\g,

I R A L

® (Next to water, alcohol is the most useful solvent in pharmacy.ﬁ)

* Together with water, it forms a hydroalcoholic mixture that

dissolves both alcohol-soluble and water-soluble substances

* ‘Aleohol; USP:is(94.9% to 96.0% C2H50Hby volume (i.c.,

. o DoGINNE e 2GR ¢ ¥4
) )\qv_{v) when determined at 15.56°C {7 S, s 2 )

cohol, USP: contains not less than 99.5%
C2H50H by volume and is used when an essentially water-free

\é

alcohol is desired.

® |t is also used in liquid products as an antimicrobial preservative
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@ hydroalcoholic solutions:
® They generall@(@ﬂ soluble drugs (or the free
acid or free base form) comp(aged to aqueous solution

NN Wy 57 % Qo) o) - U\ %,5’\ 0%
° They have some preservation capacity because of the presence of

alcohol fesensdi <ok < N\ Yoo el

° They can be used to dissolve either alcohol soluble or water
soluble drugs 0 AW o ) S BB, &g 5 R

Disadvantages f hydroalcoholic S.f)lu'tl,(?f‘ls(';“ e 0y 5
el The used solvents are not always physiolo ically inert
S‘E . , - — .
%" \@ Elixirs are less sweet and less viscous than syrups — M|~ &) §)

® [ess effective in masking taste compared to syrups
e A o\ g, W ey (o
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;Q%'“I‘Q\Some solvents for liquid preparations:
;;?l {? ® The U.S. Food and Drug Administration (FDA) restrict the

N‘w\fo \}\/"*?b use of alcohol in over-the-counter (OTC) oral drug products

(VAIPTL
AV “"\ and include appropriate Warmngs in the labeling: e
0.9) — Jo— Alao $3

- For OTC oral products intended for childrerd under 6 yearj

of age, the recommended alcohol content limit is 0.5%;

for products intended for children(6 to 12 years of agé; the

recommended limit is 5%;

- and for products recommended for children‘over12 years of

age and for adults, the @d limit iw
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Some solvents for liquid preparations:

_ / W o L -
e DILUTED ALCOHOL, NF: e o s T

Q
is prepared by mixinmes ﬁAlcohol, USP)and

L) (AN 30T (s

e RUBE ALCOHOL:

7
® Rubbing alc%ol(contain;%abgu thvl alco h(@ the remainder
consisting of water, gleﬂf_atdra}iewith or without colo a%@yes and pe'ff‘ume

oils, and stabilizers. (o= ) To sy ndy won e I

e af or dw Renzoate

* Each 100 mL must contain not less than 355 mg of sucrose octaacetate or 1.4 mg
of denatonium benzoate (bitter substances that discourage accidental or abusive
oral ingestion).

® According to the Internal Revenue Service, U.S. Treasury Department, the
denaturant employed in rubbing alcohol is formula 23-H, which is composed of
8 parts by volume of acetone, 1.5 parts by volume of methyl isobutyl ketone, and

100 parts by volume of ethyl alcohol.

® The use of this denaturant mixture makes the separation of ethyl alcoho
from the denaturants Virtually impossible with ordinary distillation apparatus.
This discourages the illegal removal for use as a beverage of the alcoholic content

i _ o B Voo Al
| RN A R R S e ey




Some solvents for liquid preparations:

. i : _
Rubbing alcohol is used as: (u o S P
externall ' -
° Soothing rub for bedridden patients
® Germicide for instruments — U s

® Skin cleanser before injection ~ {\§e A Coat

* Vehicle for @picalbpreparations >
NN
I
o?

[4

Rubefacient y

4@t 2 e

A rubefacient is a substance fo‘application that produces redness of the skin e.g. by causing dilation of the capillaries and an increase in blood circulation
They have sometimes been used to relieve acute or chronic pain, but there is limited evidence as to their efficacy:"™ and as of 2010 the best evidence does not

/

From Wikipedia, the free encyclopedia
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Some solvents for liquid preparations:
e o S 2 (il
GLYCERIN, USP ( GLYCEROL): -

® Glycerin is a clear syrupy liquid with a sweet taste. It is
iscible with both water and alcohol PO YNARER7INLS

* Glycerin : e\ ap
Noo\o &9\7 )
c;‘wS A&

- has preservative qualities -

- and is often used as a stabilizer =

- and used as an auxiliary solvent in conjunction with water or
alcohol X P
BRI ) A P =
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g :
/\Sﬁ ® Isopropyl rubbing alcohol is about70% by volume isopropyl
% alcohol, the remainder consisting of water with or witho or

N
g \ a(d‘dlt1~ves, stablhAzers, and/perfume %ﬂxs\'lpwiv\ VE FTove N G
Q’c«,/’ow/;w 2[wCe s vst 4\ o x Y W21

, (7 PROPYLENE GLYCOL, USP:

N ~#/® Propylene glycolgaviscous liquid, is miscible with water and

‘%/ ¢ salcohol: It is a useful solvent with a wide range of applications
LIRS

’\)"(j \\'"‘\,% It is sometimes substituted for in some pharmaceutical

A ) i e y oy 2
&.\A\ formulations. ) e g ) W R a
N ° Although orally administered propylene glycol has a low toxicity
in animals, it may exhibit a weak central nervous system
depressant act1v1ty - ctoM
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Some solvents for liquid preparations:

V-0 gy
Fixed oils ( Vegetable oils)

® These are@olatﬂe oiﬁhat consist mﬂof fatty acid esters

Ofglycerol. | | .
-(’aje'ﬁ, ad m) ;.}rﬁ, 5) ;\:@91] U\J'ﬁ/;g] ? 0))9’%1 \,95@ &/J”Lf@

(/\/\}Mo‘fl O‘\\> S WAy

Liquid paraffin Ay 8 A6 g2 P B

* Itis often used as a solvent for the topical application of drugs

* Liquid paraffin or mineral oil is a transparent, colourless,
odourless, or almost odourless, oily liquid composed of saturated
hydrocarbons obtained from petroleum o Ny
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Some solvents for liquid preparations:

) _ \
PURIFIED WATER, USP, H20 o=~ 90 z%f\ ks ¢sd &f@\\;\g&)\ <
LN\ s O ¢
® Naturally occurring water contalns various amounts @

dissolved(in r%anic salts, organic matter and microorganisms.
T q € wetler CHEN) BN e ¥
® Ordinary drinking water obtained from the tap is not accepted
for the manufacture of aqueous pharmaceutical preparations or

for t xXtemporaneous compounding of prescriptions .
- frenip 5 compoun P POty ey

c N e .
® Purified water iﬁ@?@&amed by distillation, lon-exchange
treatment, reverse osmosis or other suita process.

* Purified water, USP is intended for use in“the"preparation of

aqueous dosage forms those intended for parenteral)
\ S:/Qfd

administration (Injections)) Qi/ii\\*& S\ZN\[(%\@\ N ox
ater for Injection,)USP; Bacteriostatic Water for Injectio:iD

USP; or Sterile Water for Injection, USP, is used for injections
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Alcohol (Ethanol)

Diluted Alcohol, NF

Rubbing Alcohol

Isopropyl Rubbing

Alcohol

Glycerin (USP)

Propylene Glycol (USP)
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Fixed Oils (Vegetable wolos) 8o jué &l Ogyj
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Methods for preparing Purified water:
1) Distillation method ( S Gy )

* Distillation is a process of the component

substances from a liquid mixture by selective evaporation and

condensation e Gasvent o oization
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Methods for preparing Purified water:
'.(&9;‘/\ AN g,g}é
2) Ion- exchange method
g® "j/’\;\ Advantages over distillation method:
A)\(N)) ® No heat is required A A DY
q, ?WX\ * Ease of operation —» SACUSATRAWIN
® Minimal maintenance - ~/03,S’ L

® More mobile facility _q'\g\”*\’i‘*i\h"’if; 5 e ~pa
AR
£\ ® The ion exchange equipment involves the passage of

q@/“ water through @icolummnroficationgandranion éxchangers,
consisting of water insoluble, synthetic, polymerized

resins of high molecular Weight
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Methods for preparing Purified water:

® Water purified using this method is referred to as

demineralized or deionized water

\\7,9 ® These resins are mainly of two types:

\/9 .
.+~ ] ®A) The cation or acid exchanger, which permit the exchange of
o7 2 cations in solutions with hydrogen ion from the resin
@
" ® B) The anion or base exchangers which permit the removal of anions
Cation exchange o Qe W Qe
o 5 o e s
8@\ e H-Resin + M™ + X" + H,O — M-Resin + HY +X w
. :j\y\ )
R\Y4 3 . .
‘ - Yo = Q)
/| Anion exchange e P 3 )

e Resin NH, + H+ + X- + H20O — Resin-NH,.HX + H,O (pure
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Methods fog preparing Purified water:

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

In this process a pressurized stream of water is passed parallel to the inner side
of a filter membrane core.

A portion of the feed water permeates the membrane as filtrate

In the normal osmosis process, the solvent naturally moves from an area 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.
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«° Methods for preparing Purified water:

,';‘s\ </ ® Reverse 0SmMosis can ‘remove  many  types
‘of molecules and jons 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 —\Uv@ ~ S . 9\/a>\ U’m

-~

®Q9 ® Depending on their pore size, cross flow membranes can remove
P ﬂ\\ G particles defined in the range of:
) ® Micro filtration (0.1 — 2 microns)
? ' e Ultrafiltration (0.01 to 0.1 microns)
. \S\‘e ; "/ e Nanofiltration (0.001 to 0.01 microns)
&\ ® Reverse osmosis (Less than 0.001 microns) : . Reverse osmosis
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% Reverse Osmosis Membrane Element inside a Pressure Vessel

L 4/ Fabric Backing Plasticized Tricot Sealant
lj >(7 (Grooves lﬂlb( Tricot (Membrane is sealed on three sides to Co N C E NTRATE
> ity [ forman cavclope) hat 4idt g6 thiough
. \l
% Brine Spacer theexttwbeinthe | Fiberglass Membrane Shell  the membrane)
\ center of the vessel) (Encases the membrane)

/]

WATER M/}W‘)
P

Desalted Water Salt-Rejecting Membrane Fiberglass
Exit Tube Cast on Fabric Backin Pressure Vessel

(Coats the fabric backing to allow (To contain the element)
water molecules to pass through)

DESALTED
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RO Membrane
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Common Additives

\

¢ Buffers - AN ,x:d
o Preservatives <45 o T Tca\e N ye

o Antioxidants > > ses oS4 L

* Viscosity enhancers Af\ <O\ N/__Ag CE RN

* Sweetening agents _%{X\ SN
* Flavours —as=2 2o\ «beg
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Buffers .. . ..sonf = et Sy G o NG

e
e Buffers are compounds that resist changes in pH upon the

addition of limited amounts of acids or bases.

* Buffer systems are usually composed of a weak acid or base
. . Q\NAQ\-/W S.C\;)J'\ (0\5\9\— (3.:;@\;:&) —\fq-\luggw \'//J\_A
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. A
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Buffers

D G o) e @ v ) s 5
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

e \mm/}s \Q,’Q 50y 5 .:}/S \sno
solution to change its pH by one unit. fymrgeivionts ©o9) P S
w\@»ﬁ 5 W \\Jf‘*"

Buffer capacities ranging from (T 01 - 0.1 are usually adequate

for most pharmaceutlcal solutions. P
Ny el W) Y

SQQ) (‘M N€Q7 Y63 O\\Z\Oo\




N AA g
Buffers =~ 5\

&9\‘”& 0(,.9, (Cu()aaxj\&&—' @M’%( B\ /\13‘50 OF (’/(é 9\9)\“ \}\:\/\\) )\ \’”_'7\5L <

A\
NS g Once th-br the drug has been determmes
@a‘@ds buffers are needed to maintain that pH for the expected shelf life
© A of the product

0\\—/' The buffer capacity must be large enough to maintain the product
L pH for a reasonably long shelf life

e e Change in pr the interaction of

oduct pH may result from
W oo i ) G

, Zf\\ rubber, closure)

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

QuQ\ﬂ)\ ) RN,
STRES

ph sm]&glcal pH upon admlmstratlon
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Buffers .
® S
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0\) L
® As the pH-of most bod ids is 7.4) products such as injections, g e
Pt P J CY!
drops and nasal drops should , ideally, be buffered at this value.

_ 1

° Formulating a product at this pH“ because of the
m,-y, omTherefore,

some compromise in the formulation pH may be necessary
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* However, many body fluids have a buffering capacity and when

formulating low volume intravenous injections or eye drops a
wider ranoge of pH can be tolerated

nh‘rha]mlc solutions nerally are buffered in a BH range from
4.5to11.5 &Q\U@w@ug\ﬁ.@\ ﬂéf M\f/M L,}\ \-&3\/*‘33 ng

®* When a formulatlon is administered to the eye, it stimulates the

flow of tears t
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® Preservatives are added to prevent microbial gfowth.

£y e Do >0 TN
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s : AR RN G
® to preserve solutions BSay AV WGG

L 2150521 (fabSolute aléoholiecontentishigh— alcohol can act as® 3 ¢

PHEE I < : .. . o PO

Lillise s preservative: a minimum of 15% absolute alcohol is }F’“f’(

T adequate to preserve produc’. and 18% for e

~< i @kflh  neutral or slightly alkaline preparations (tinctures, spirits,

(%15) Jai e °. : .

sl Wit ia. and some elixirs require no preservatives " o
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Preservation of oral solutions: S

' 3_;;9'.0

e r}'—-.
® Oral aqueous solutions@gm especially if 0 G

SucCrose 1s prese . _
sy i o LD e D S e

1. Add a known preservative in thercorrect

concentrationithatis’'seluble in the formulation o
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Preservatives

] V)
r
N>

"/ ¢ Ex. Benzoic acid, sodium benzoate, methylparabens,

propylparabens and butylparabens.

-\ \\\,\ QJ\Q\\N-G\ l\\”‘\ W&’*:Q 7<t
* When choosmg a suitable preservative the following

points should be considered:

\ sorption of the preservative into the container occurs

v ® The preservative is not impaired by the pH of the solution or by

interaction with other 1ngredlents
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Preservatlves ,

S\ g 325 o Zwo dse ¢\@ "%\ >

used
preservatives in oral preparations,have'@tendencysto,

- into certain flavoring oils. 5, N i pd

Cadl
e This partitioning effect could reduce the effective

a pharmaceutical produc- the level needed for
preservative action. )y, 5/@\ NTEE QA T &SI Vo 4D,
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Table 6 Preservatives used in pharmaceutical systems

Usual
Preservative concentration (%)
Acidic
Phenol 0.2-0.5
Chlorocresol 0.05-0.1
o-Phenylphenol 0.005-0.01
Alkyl esters of p-hydroxybenzoic acid 0.001-0.2
Benzoic acid and its salt 0.1-0.3
Boric acid and its salts 0.5-1.0
Sorbic acid and its salts 0.05-0.2
Neutral
Chlorobutanol 0.5
Benzyl alcohol 1.0
[}-Phenylethyl alcohol 0.2-1.0
Mercurial
Thiomersal 0.001-0.1
Phenylmercuric acetate and nitrate 0.002-0.005
Nitromersol 0.001-0.1
Quaternary ammonium compounds
Benzalkonium chloride 0.004-0.02
Cetylpyridinium chloride 0.01-0.02

(From Ref.['%))
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® Some drugs can be wy oxidation.
- g
® If such a drug is present in the formulation, an antioxidant
should be added.
® These are materials added to reduce the decomposition ., _ i

(i)idﬁﬁ-@ of pharmaceutical product.
(® These include: o
® ascorbic acid, wh-e b Vo Pt o

e citric acid, —» SN Sq) (" s
® sodium metabisulfite N Gl s TS
® sodium sulfite. AR e

Y . . : : .
@ Sulfites can caus@eT 1c-type reactions)in certain people and so
patients should be questioned about this potential reaction before

the antioxidant is included in the formulation. |
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Flavoring agents

%/\\A) J&s @ '\D\A\@ ("‘q-“ <D
(M Most drugs have disagreeable tastes

R T R
Q A formulatlon that is dlsagreeable 1n_ and
‘ - will not encourage patient compliance

NAEN

’ - formulation—> @H6Fe
acceptable to the patient= compliance will be improved
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Flavoring agents:
o refer sweet, fruity, and candy-like tastes

dults tend to tolerate a@éasonablelevel of bitterness or 1éss
sweet, @D, Sty HlaoEs > oo oaho W AN ) ke

° Fo@gts under 3-6 monm,ﬂavoring agents are

O i N Bt et
unnecessary and4reot/recommended H@”‘”’”‘X\Q\i‘j i’: ﬁ

® In addition to the active drug, formulation components may -, <

produce characteristics tastes or odors: A e W in
biting taste —» Y (\‘3
weet taste — >¥og‘~b <
lparaben:)floral like aroma — apy &) o
ben produces a numbing feel in the mouth 7 A b
enthol and mannitol: impart a cooling sensation - ANy = A

/
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Flavoring techniques:. .
7 & Co»,gaé\aﬁ.) & %5\7-9@) HR R e adllg
\\,7)0 ° blending: the use of a flavor that b with drug tastes:

&QD - Drugs with acidic taste can be blended with citrus fruit

flavors

/

=\ \ \
* Overshadowing (masking, overpowering): involves using a

&
g
i&@ flavor with a stronger intensity and longer residence time in
2o~ - _
the mouth (e.g. wintergreen oil) %Dl\ &= Ve o (et U
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/\9% e le Physical methods: (st A

- Usensoluble formdf drug RIS e PO A1 i)
@'?qw - Make af o/ w emulsion/of an oily drug and flavor the
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Flavoring techniques:

® Chemical methods: by adsorbing, complexing or making a

pro—drug of the drug thateliminate the undesirable taste

—

® Physiological techniques:

Usthat cause a coohng sensation (€.
enthol)

Menthol, peppermint oil and chloroforrn mask the taste also by
i m A
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Sweeteners

® [ow molecular Weight carbohydrates and particularly sucrose are
traditionally the most Widely used sweetening agents in oral
solutions.

@lyhydric alcohols\such as glycerol, sorbitol, mannitol and xylitol
possess sweetening properties and can be used for diabetic
patients. vy Ve 3 (D

(B (N A g\ WORR e a-te &

Art1flclal sweeteners (saccharin, aspartame and cyclamates) can be

used fSaccharin and cyclamates are suspected to be carcinogenic
ansEartame is-the most accepted one.
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Sweeteners o, ~ (ts-5,)

emcrose)
° Advantages of sucrose:

* colorless

%fery soluble i

* stable over a pH range of abOU@
® It increases the viscosity of solutions which will give them a

pleasant texture in the mouth » [ &\ & (I35 521 338 2= 2

g\
(797/ \%‘i\bﬂj ® [t masks the taste of bot@ﬂl‘ugs

® [thasa soothlng effect on the throat which makes it suitable for
antitussive preparations — (3\9\3\ & Q »39\ NSNVECS

e The&'main dlsadvantages of sucrose is that 1t Initiates

dental caries and is not suitable for diabetic patients.
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Coloring agents

°®Colors are substances added to a formulation for the sole
purpose of imparting color to promote patients’ acceptance

of a formulation via visual appeal o o Q
(oewies pte TN Yo gy SRR Y I 1

Coloring agents &F€ NOE required in every formulations and
they are contraindicated incall sterile solutio@
S

e soWS T (L WD & TN e ol (e

A SN N YU e (VAN v G2
aity colors are generalld should be

~oordinated yvith flavors and scents (yellow with lemon, red

with cherry) o 19
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Coloring agents

with other formulation ingredients
must be considered~when choosing a colorant
'\ A

* Many colors are salts of sulfonic acids and may be incompatible

with large cationic compounds such as alkaloids

® The pharmacists should also consider iowapHuchandesiorlight

exposure alters the color or stability of the product
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Coloring agents

® Colors used in pl”\armaceutical preparations are eitherngiatural
oo A\
@é&alers or ek ¢ o)

Natural colorsinclude red ferric oxide, titanium oxid e C‘MB

® The synthetic dyes arecertified by FDA and are:

haVe q?P -(o\Jof)

- FD&C dyes: used in food, drug, and cosmetics - cOA.

—\. D&C dyes: used in drugs and cosmetics

(D> —
- External D&C dyes: uge\d@ applied drugs and

cosmetics ) g lef ()
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It 1S sometimes esn‘ed to Increase v130031ty to enhance

palatablllty and pourablhty

® This can be achieved by increasing sugar concentration or by
incorporating  viscosity controlling agents such as

polyvinylpyrrolidone (PVP) or various cellulose derivatives 2
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Isotonicity modifiers:

* Solution for injection, for application to mucous membranes
# must be made

@Vit}l 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.
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’reparations of solutions:

Pl
o \SQ\ prepared by simple mixing

(® Most solutions are

of the solutes with the
solvent.
solvent.

® On an industrial scale,
solutions are prepared in

C large mixin@essels W/i-th

ports for mechanical

stirrers.

R

® When heat is desired,
thermostatically
mixing tanks may be used.
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Oral solutions;a s = 28

J9LN |y

® The solutions are formulated so that the Volume?
administered for @

/~2Small: WS
(. B8ml (teaspoonful)  (Ta=we Zaslo)
(910 ml
* 15 ml (tablespoonful) /( Of:( oo )

® Large volume (ex. Usual adult dose for Magnesium citrate oral
solution, USP is 200 ml)

*Even though these are hqulds it is recommended that the patient

follow the administration of the liquid dosage orm with a D

glassful of water. oy —
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Dry mixtures for solutions:

¢ A number of medicinal agents, @cularly certain antibiotics] have
life

insufficient stablhty in aqueous solutions to meet extended she half

R COTREY ) Bl e NN DU 51 i Uagse crD\ e

C_}) ‘w,&\\,\g\a/\,,ﬂ{‘/;_ﬂuw\&uﬂ)s_og_{,g\pfew
he products are provided to the patient in dry powder or granule form
for reconstitution before dispensing to the patient.

e The dry powder contain all the tormulation components except the
solvent.

) "

¢ On@y the pharmacist, the solutlo main wt i::m:;
AWW the labeled perlod usually 710 (Jorzsas

14 days =N\

¢ In case the medicatio after the patient completes the

urse of therapy, the patient should be instructed to discard the
remaining portion, which would be unfit for use at a later time.
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Dry mixtures for solutions: © =+
(()ORAL REHYDRATION SOLUTIONS - widy 2= Wls

S —

<>
450 (o A typical oral rehydration soluti tairs 45 mEq Nat(20 mE
\/ { yplca oral re y ration solution contal m a m q

, arid 25 g of glucose per liter.
or powder

reconstitution. T -~

=

® It is important to: {
* Add the specific amount o ter to prepare the powder

® Not to mix thes s with other electrolyte containing
liquids such s milk or fruit juices

® These formulations are available in liqui




Colon Lavage

IPSEN

Innovation for patient care

| L EEe

FILL TO THE TOP OF THE LINE ON BOTTLE

To Phamacist:
Patient instructions are on base label. Discard unused favor packs.
Package insart may be removed before dispensing.
Dispense the enclosed Medication Guide to each patient.

PEG-3350, Sodium Chloride,
Sodium Bicarhonate
and Potassium Chloride
for Oral Solution

PULL DOWN TO OPEN #

With Flavor Packs

When reconsfituied with water to a volume of 4 liters, this solufion =——
contains PEG-3350 31.3mmalL sodium 65 mmolL, chioride 53 e
mmalL, bicarbonate 17 mmolL and potassium 5mmoll. w5

7

N N

Each disposable jug contains, in powdered form: polyethyiene giycol =_~t
3350 420 g, sodium bicarbonate 5.72 q —

sodium chioride 112 g, potassium chionde 1.48¢. —

= In

=0
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R IIAffordabIe
only Pharmaceuticals LLC

Braintree, MA 02185 K 0913
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Dry mixtures for solutions: N
‘, ) ORAL COLONIC LAVAGE SOLUTION ~I SN (508 WMo

® Before dispensing it to the patient, the pharmacist
reconstitutes this powder with water, creating an iso-
osmotic solution having a mildly salty taste.

® The recommended adult dosage of this product is4 L of
solution before the gastrointestinal procedure.
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® Syrups are concentrated aqueous preparations of a sugar or

sugar substitute with or without ﬂavoring agents and
medicinal substances
C@with pleasant texture

* A simple syrup contains only sucrose and purified water
(e.g. Syrup USP). W ANIE & T o g 52

.
<

Gl | e Syrupﬁsg%)ntaining pleasantly flavored substances are known
N as flavoring syrups (e.g. Cherry Syrup, ACacia Syrup,

. 2
3 etc.). s AN DR a SYY
NALY)
\32 * Medicinal syrups are those to which therapeutic

compounds have been added (e.g. Guaifenesin Syrup).
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Syrup

TABLE 13.6 EXAMPLES OF NONMEDICATED SYRUPS (VEHICLES)

SYRUP COMMENTS

Cherry syrup Sucrose-based syrup with cherry juice about 47% by volume. Tart fruit flavor is
attractive to most patients and acidic pH makes it useful as a vehicle for drugs
requiring an acid medium.

Cocoa syrup Suspension of cocoa powder in aqueous vehicle sweetened and thickened with
sucrose, liquid glucose, glycerin; flavored with vanilla, sodium chloride. Particularly
effective in administering bitter-tasting drugs to children.

Orange syrup Sucrose-based syrup uses sweet orange peel tincture, citric acid as sources of flavor
and tartness. Resembles orange juice in taste; good vehicle for drugs stable in acidic
medium,

Ora-Sweet, Commercial vehicles for extemporaneous compounding of (Paddock Laboratories)

Ora-Sweet SF syrups. Both have pH of 4-4.5 and are alcohol free. Ora-Sweet SF is sugar free.

Raspberry syrup Sucrose-based syrup with raspberry juice about 48% by volume. Pleasant-flavored

vehicle to disguise salty or sour taste of saline medicaments.

Syrup 85% sucrose in purified water. Simple syrup may be used as basis for flavored or
medicated syrups.




Syrup

® Syru i rup) contains 850 gm sucrose and 450 ml of
water in each liter of syrup ( 85% sucrose in purified water)

* Although very concentrated, the solution is not saturated in order

to prevent crystallization by decrease in temperature.

* Since 1 gm sucrose dissolves in 0.5 ml water, only 425 ml of
water would be required to dissolve 850 gm sucrose. This slight
excess of water enhances the syrup's stability over a range of

temperatures, permitting cold storage without crystallization.




Syrup

® Sucrose is the most frequently used sugar in syrups.

ost syrups contain a high proportion of sucrose, usually 60
X to 80 % to_gjx@the—des}r%:
’:39 % ® Viscosity

A ® Sweetness,~

) . . . c,\ ,)\ AYS
L%% . Kesistance to microbial growth * 97" #2¢

® Syrup USP is resistant to microbial growth.

Y. gg * If one wants to formulate a syrm, the

uantit alcohol, or other preservatives, may be estimated
@\ consideri e USP yru equiva]ent an
/

the free water
equivalent. One may assume that free water is preserved by

18% alcohol.

N




Syrups
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Syrups may be prepared from sugars other than sucrose (glucose,
fructose), non-sugar polyols (sorbitol, glycerin, propylene glycol,
mannitol), or other non-nutritive artificial sweeteners (aspartame,
saccharin) when a reduction in calories or glucogenic properties is
desired, as with the diabetic patient.

The non-nutritive sweeteners do not impart the characteristic

viscosity of syrups and require the addition of viscosity adjusters,
such as methylcellulose.

The polyols, though less sweet than sucrose, have the advantage
of providing favorable viscosity, reducing cap-locking
(which occurs when sucrose crystallizes), and in some cases acting
as cosolvents and preservatives. A 70% sorbitol solution is
commercially available for use as a vehicle.
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- Syrup

Most syrups contain the following agents in addition to 1
and any medicinal agent:
—_— )

1. Sugar
(ﬁ/. Antimicrobial preserva:cgf%i— = &&\ 2N
¢ The amount of preservative required Varieiyr\;i/&h
g

,&?}\O\\k e‘T/\'\’u Sr '3 w _
' o the proportion of water available for microbial growth-» VM) S 7N 2
e The inherent preservative activity of some formulative materials—» © Z™\ 3 &\

% The capability of preservative itself Q\');‘l\ ¢ Lo B\ Ye) )

Mﬁlavorants
e Sometimes a small amount of alcohol is adde solve poorly water-soluble
flavors 5N Sovme g0 o L 0% & AN T B3 D (v Lo
(/1./Colorants: ‘ -

o enhance the appeal@ a coloring agent that correlates with the flavorant «-
employed (i.e., green with mint, brown with chocolate, etc.) is used W S




Antihistamine Syrup

Chlorpheniramine maleate
Glycerin

Syrup

Sorbitol solution

Sodium benzoate

Alcohol

Color and flavor

Purified water, to make

04g
25.0 mL
83.0 mL
282.0 mL
10g
60.0 mL

q.s.
1000.0 mL
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Chlorpheniramine maleate

Glycerin

Syrup (Sucrose)

Sorbitol solution

Sodium benzoate

Alcohol

Color & Flavor

Purified water

oSl

Je 25.0

Jo 83.0
Jo 282.0

Jo 60.0

q.s.
Jo 1000 &>
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Preparation of syrups:

® Syrups should be carefully prepared in clean equipment to
@revent contamination. Three methods may be used to

m—~— 7 —
prepare syrups (See Remington's for a full explanation):
.~ Solution with heat \

Q/f — 9o 2)
= Agitation without heat 2 VY
o N

\/Percolation A\ DA

* Although the hot method is quickest, it is not applicable to

Syrups of thermolabile or volatile ingredients.

® When using heat, temperature must be carefully controlled
to avoid decomposing and darkening the syrup

(caramelization):
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\?‘Solutlon with the aid of heat

® The use of he@apld solution of the sugar and certain

other components of syrups; however, caution must be exercised

\&0‘7 9\7
@\

ainst becoming impatient and using excessive heat -\
8 g P ETCINETZD Y

T/ %
. Sucrose 3 c de rnay be hydrolyzed into monosaccharides,
dextrose (glucose), and fructose (levulose).

® Thishydrolytic reaction is inversion, and the combination of the

two monosaccharide produ@ \
. : ’bv\\ .

Pngs MM If inversion occur:

el the sweetness of the syrup is altered because invert sugar is P
sweeter than sucrose, ( f)\ ugd:? 1““"“ &e) oﬁ‘b@ w\zy 2) ngs\

and the normally colorless syrup darkens because of the effect of
heat on the levulose portlon of the invert sugar.

A
(X?UJ\\O&C> 9(@\ {Q(\Jyf\ 3’:\ -— ’\{D)f@j ,DM\,\Q )\N;ﬂz, Q)
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Solution by agitation without the aid of -

heat: | i
- , SN Ve ‘

\ Y Frs e Y2 D B A gs\ (Ve el

%.’) ¢® To avoid heat-induced inversion of sucrose

-
‘ éx}fx s On a small scale, sucrose and other formulative agents may

be dissolved @y placing the ingredients in a

vessel larger than the volume of syrup to be prepared,

ermitting thorough agitation of the mixture. W
p g g g - \\ S\
. o pen Siu o2 & PN ke () adel)
\«® This proces€is more time consuming’than the use of heat
7 p )

but the product hagymaximum sta@
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- Solution by agitation without the aid of

heat; B g
o N
i \\G \Eh_eg\sglic_lgg_efgts are to be added to a syrupEis best to

S)g’\) dissolve them in minimal amount of purlfled water and

'@ incorporate the resulting solution into the syrup.

\Q "M When solid substances are‘added directly to a syrup, they

dissolve slowly because:

X7 1. the viscous nature of the syrup does not permit the solid
‘s&i@Q substance to distribute readlly throughout the syrup to theO
>\ \;{Q available solvent SVIRARCNC E e A o5 S

Al
JFO 2. and also because a limited amount of available water is >

3\L\’L}; @

present in concentrated syrups.
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1. Why is heat used in the preparation of syrups?

- To facilitate rapid dissolution of sucrose and other components.

2. What is the main risk of using excessive heat during syrup preparation?
- Hydrolysis of sucrose (inversion) into dextrose (glucose) and fructose (levulose).

3. What changes occur in the syrup if inversion happens?
9

- Increased sweetness (invert sugar is sweeter than sucrose).
- Darkening of the syrup due to the effect of heat on levulose.

4. Why is agitation without heat sometimes preferred for syrup preparation?
-> To avoid heat-induced inversion of sucrose and to maintain maximum stability.

5. What is the disadvantage of preparing syrups by agitation without heat?
- The process is more time-consuming than using heat.

6. Why should solid agents be dissolved in a minimal amount of purified water before

adding them to a syrup?
- Because the viscous nature of syrup and the limited amount of free water make direct

dissolution very slow.
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Percolation @
® In the percolation method;-cither sucrose may be percolated

to prepare the syrup or the source of the medicinal

component m e percolated to form an extractive to which

sucrose or syrup may be added.
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?”ﬁ% through) refers to the movement and filtering of fluids

N

|

through porous materia@ s
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Elixirs SR o €3

o Elixi@sweetened holic solutions
intended for @l use and are usua]ly_%_to_@l_ance

alatability. ANDY ¥

C/Nmm;{g are em]i)ved as_vehicles nd@

~elixiry areCemployed for the therapeutic effect of the medicinal
substances DANS N ?/(j"; 3 A0 5l €54
' In comparison with syrup elixirs are:
—_— T

L Less sweet

/ ® [ess viscous ) _
AND: ] e

(* Less effective in masking bitter taste ~ ] SA \ gQ& o\ Y

* Better able to maintain both water soluble and alcohol soluble
components in solution = (o I3\, a0V R TS WY e AN

M thus, from a manufacturing standpoint, elixirs are

preferred to syrups. ~y,

. ~ NN
v\w‘gf‘)ﬂ/\y B\ Q) &@) §
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Elixirs .
o™ o

@r requires a specific blend ¢ alcohol and waterto

. .~ N maintain all of the components in solution.
\ Q\p)‘h P

® For elixirs containing agents with poMlubility, the

proportion of alcohol required is greater than fmdrs

prepared from components having good water solubility.

® In addition to alcohol and water, other solvents, such as

- an , are frequently employed in

elixirs as adjunctive solvents.
* Elixirs containing over 10-12% of alcohol are usually self-

preserving and do not require the addition of antimicrobial
preservative. a0 POIN TN TSV £
R

AR DYy RS Y
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Elixirs

® Because of their usual
content of volatile oils
and alcohol, elixirs
should be stored in
tight, light-resistant
containers and
protected from
excessive heat.

Table 1.1 Phenobarbital Elixir

Phenobarbital (therapeutic agent) 0.4% wy
Orange oil (flavour) 0.025% W
Propylene glycol (co-solvent) 10% WV
Alcohol 20% W
Sorbitol solution (swegtener) 60% Vv
Colour As required
Purified water ad 100%
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_Preparation/of elixirs

® Alcohol-soluble and water-soluble ,ompmA are generally

dissolved separately in alcohol and in purified water,
\

(¢
&\&'g (‘ Then the aqueous solution is added to the alcoholic solution,
g\ rather than the reverse, to maintain the highest possible

alcoholic strength at all times so that minimal separation of

(

the alcohol-soluble components occurs.

A
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* Frequently, the final mixture will bprincipally

because of separation of some of the ﬂavoring oils by the
reduced alcoholic concentration.

au g ® If this occurs, the elixir is usually permitted to stand for a

)\ﬁ\)\i\\}"j

prescribed number of hours to ensure saturation of the
hydroalcoholic solvent and to permit the oil globules to
ey o coalesce so tha;c they may be more easily removed by

: . ”
QE/:;M\%J ) flltl%atlon. Sl e yas
RN DU 0@, a frequent filter aid in the preparation of elixirs, absorbs

t\ the excessive amounts of oils and therefore assists in their

% removal from the solution. -\ o ay;,g oS CQ},@_)
W) o \ I 3 o &




Elixirs 4V we U NS o0ah

® For elixirs the pharmacist should be aware about:

o If the patient receives concurrent medicines that possess “an

antabuse-like activity

¢ If the patient is receiving another drug that causes drowsiness
P g g
@ RWH'Q\O sl - ) QJIUH’X .
e R cace W s G g
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Tinctures

o Tincturc EREHITROEERRTAFSAIEo RO SIS rEp e o,
227 vegetable materials or from chemical substances.
A=
%7{ «“® Wikipedias: A tinct t 11 lcoholic xt f plant
44 "i- ) ikipedias: A tincture @)ma y an alcoholic gxtracof plant or
379" »7  animal material or solution of such e
A (Tasiodine).

7
[

LD

lcohol in amounts ranging from approximately

The alcohol content

the alcohol-solublée:

® When they are prepared from chemical substances (e.g., iodine),

tinctures are prepared by 51mple solution of the chemlcal | agent in

the solvent vv( 93 o4 n e D) \r““ Vel
,5\3,\,;\ N\ A}*\g\\ ~Age \»9 @q\ | SQ;
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Tinctures =\

— 4&1_0/‘\\) ‘07&\"‘9 oA\s m—atf;(fy—)
o Tlncture@ rather high alcohghc content

® Because of the-alcoholic content”
an and should

2

\‘.—
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ENTinctures, . oo
IODINETINCTURE ~

® Jodine tincture is preparem
2.4% sodium iodide in an amount of alcohol equal to half the

volumeiof tineture to be prepared u

e s

* The tincture is a popular local anti-infective agent applied to the
@in general household first aid. ( ), 9\9\“‘-‘6\3

/0;@\ *o Thd reddish-brown Qoloﬂ which prod ucesw

2 useful in delineating the application over the atfected skin area.

/\
® The tincture should be storedin a tlght container to prevent loss

of alcohol. 5§<\)< o % k/\-"P FSERAN

o 3)g\\(:»/&\,o/\\\//q
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Topical solutions vs. tinctures

* Generally, the topical solutions employransaqueons

yehicle whereas the topical tinctures employ an alcoholic

vehicle.
Examples Use
Aluminum acetate topical solution astringent & o \)\J’(_/J\

Coal tar topical solution

Local antieczematic

PR 9 W2 ¢ O\ 7
(

Hydrogen peroxide topical solution
Povidone lodine topical solution
Thimerosal topical solution

Iodine tincture

Thimerosal tincture

Anti-infective, anti-
bacterial, antiseptic

e P

D T

7
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® Sprays are QS solutions in the form of or as
A | o be applied topically, most usually to the nasopharyngeal

L

fo the skin >

To achieve f solution into small particles so that it may be

effectively sprayed or to facilitate the spraying of powders, several mechanical
devices have been developed. v T o e
§\§\{"3f0\”’°3\ » b}\{i)\ R (Mo QN
@&\ Ny XN oM A\ ol
Many commercial sprays are used to relieve nasal congestion and

inflammation. Intranasal administration administer drugs to the upper

resplratory tract.

Other sprays that are employed a_ and BEatBlfh contain local

anesthetics, antiseptics, skin protectants, and antipruritics.

* All medications intendediforiexternaliuseshiculdbeclearlylabeled for exterialy

Ao YW Vo 2wty (50§ N D3 W) 505 = @
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SprayS (]J/ cele V) 1 Lme {7”&/{3 g a{dwgs SRV

® The absorption of some drugs intranasally give blood

concentrations that a_

* Because of this favorable absorption, intranasal

administration melssinestisiasemeossihinyenisol
systemic administration for drugs such a{insulin, glucagon,

progesterone, propranolol, and narcotic analgesics (to

mention a few).
) e A AN EydN
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Sprays

Commercially available sprays include:

N &/(I\R\ M\ zos I 5

!

* Contain antihistamines, decongestants, sympathomimetis.

® Because of the noninvasive nature and the quickness with which nasal
sprays can deliver medications systemically, the future will demonstrate the

administration of several drugs by this route.
)
~ Lo , o N\ 54)
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® May be effectl\vely emplq ed to relief states like sore throat, laryngitis, halitosis.
* Contain antlseptlcs deodorants and flavorants.

l

I

® These are applied for:

I \ -
BAVPTA\NEAVTI SN
* Fungal infectior@ - . 3%

® Against sun burn (contain local anesthetics, antiseptics skin protectants and antipruritici))

For cosmetic uses:

\ML IEUETEAN
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° Vaginal douches:

- solutions for irrigation cleansing of the vagina. prepared from
“either powder or liquid concentrate

‘unit packages.
- The user simply adds the prescribed amount of powder or

prescribed volume of liquid concentrate m

- Douches are used for their hygienic effects. A few douche
containing specific therapeutic@antisinféctivegagentsy [;
G\ el Wse g (S S PN o




Vagmal and rectal solution:

m NRSTR

e Th ectal enema@iséditorcleansesthedboweln
XN SO\
ol Commerdciall many enemas are available in disposable

pesiCgtbotles | 5N FA 25
e The agents present are solutions ”
and sodiumbiphosphate, @lycerin and ““docustac
~potasium, m
® The patient should be told that the product will most
probably work within 5 to 10 minutes.

e A LO) R (1% = (B0 8
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Topical oral (dental) solution:—

® A variety of medicinal agents are employed topicallyin
the oral cavity for a number of purposes.

® These include:
® Local anesthetics — G0 5o .S
* Anti-infective agents - U 2\ <o
® Cleansing agents —s \ hg;\ A, 'Ysb\ (03
® Analgesics - PN~
© Saliva substitutes = A\l 78
® Dental caries prophylactics ., VRNV R
° Antifungals > A ‘(05\ QAVAPAN
° Anti—inﬂammatory agents -a M\‘)%\éﬁ LN A
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Aromatic Wateri

® Aromatic waters are clear aqueous solutions saturated with volatile

oils or other volatile or aromatic substances.
IONMRAN Zol TS
® Aromatic waters are no longer in Wide—spread use.

° They were prepared from a number of volatile substances including:
orange oil, rose oil, anise oil, peppermint oil, camphor and

chloroform. ~Q"‘9§M\% 3 Clopxind 38

® Aromatic waters may be used in perfuming and/or ﬂavoring<>
Most of the aromatic substances in the preparation of aromatic
waters have very low solubility in water, and even though the

water may be saturated, its concentration of aromatic material
is still rather small ™ A3 52 009 AWM AL WG Shan jyans
Vio W ol e o 5w
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Aromatic water
* A dispersant (1-3 gm o@er 100 ml of solution) is used

® The volatile substance is first mixed with talc, then the water is
added and the mixture is agltated perlodlcally over aw@g Qv>

tlme ? 50 O\< N J{\
° Flnally the aromatic water is collecte by flltratlon

- 4% e Talc:
—

/E. increases the surface area of the volatile substance that is

exposed to water to'facilitate saturation of the solution with
volatile substances (dispersing agent)

’ \,\Q\ U)\L\JQ&\ \\)A./«-e A% ngv_)\ %»5
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2. Also used as a clarification agent (femove haziness )gtoremove
excess volatile oil from a solution by making aromatic water
first and then added to the talc. The mixture is agltated brleﬂy

\_ then filtered NG 2\ ,\0 o< Jd\\%\ O ‘ )&_,«
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Spirits a

® Spirits are alcoholic and hydroalcoholic solutions of volatile

substances.

® Generally, the alcoholic content of spirits is rather high,

usuall 60 %. — B SAs e At =

\ = ) Because of greater solubility of aromatic substances in
R < alcohol, spirits can contain a greater concentration of these
A aterials than in corresponding aromatic water.

. s Yoo Sesp g ymv—=2 C
N ® Spirits can be e byy N YT RO =
(2 ATNQSS R . . - o e
i “S.su @ Simple solution f?\r ([?,_{\s <" \M)\ )\ _5 @
_ 950\ _® Solution by maceration W‘:}ic U 2o G 2das\ ; \ \
v dse @ Distillation (£ gso ol \Q PO S

. \S
N A~ S

N




™

Splrlts femiostiel = S BN Mo N‘sv;w@

Maceratlon ¥ I ] Qﬂms)((“““\c/dk\%/ Bﬂ @
»\\U? '\\\

® [t is a process in which the properl@@\drug is
e

permitted to soak in the menstruum until the cellular
structure is softened and penetrated

and the soluble constituents are dissolved.

® Maceration is usually conducted at a temperature of 15°C to 20°C

for 3 days or until the soluble matter is dissolved.




Spirits

® Spirits may'be used

as flavoring a ents/’m\ sl 2l PR yY\A\ =

medicinallyfor the therapeutic value of the aromatic solute

( \rgb rs&c)\S‘\

Taken [orally fgenerally mixed with a portion of water)( -©

Feature Pharmaceutical Spirits Alcoholic Drinks
ol (e OlaSio) g asdy

SUsSall (ke ©o0)) )lib olse + Js=S Ol + clo + JoS

ET Jo>S %60 < dole 3w 1%6-4 b) uiSy J3T
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W;\w” 1) type of action desi&l (rubefacient, counterirritant or just
Jnassage) NSNS Y AT

W Ao V5 G Wee 3 YU AL 2, e
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Liniments: -

e [iniments are alcoholic or oleaginous solutions or emulsions

of various medicinal substances intended to on the
. - - \ _ - ) ;2
Skln. : ("/\)’*S? \/‘Z%QQV)SD\V\S:)\SJ\U\"QL\N\ﬁC’ ; Dj
* Liniments\are not appliedta skin areas that are broken or

bruised because excessive irritation might result)” /Yo,
® All liniments should bear a label “for external use m

\ ® The vehicle for liniments should be selected on the basis

. 7] _ - W Dy ; . - .
XS Of: M\u—u’-%\) =\ ,-..f o;wﬁ\\_\ep\\,yf!' .%\y\\;o_o@oyg\,\m

2) The solubility of ingredients in various solvents

)
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* Liniment (or embrocation), from the Latin linere, to anoint, is a
medicated topical preparation for application to the skin.
Sometimes called balms; liniments are of a similar or

lesser viscosity than lotions and are rubbed in to create friction,

e [ Hlhed|
BRI S Y

(6 CHoR) e ) W\ p O o) = W= )05 (T

unlike lotions, ointments or creams.H2

* Liniments are typically sold to relieve pain and stiffness, such as

from sore muscles or arthritis. These are typically formulated

from alcohol, acetone, or similar quickly

evaporating solvents and contain counterirritant aromatic

chemical compounds such a§’ methyl salicilate, benzoiriesp
- @3&;0 NS>
. P2 /

or capsaicin.(Wikipedia)
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f% Liniments:

Liniments with alcoholic or hydroalcoholic vehicles

® are useful in instances in which rubefacient,
counterlrrltant or penetratlng action 1s desn*ed

I
Oleaginous liniments O™ 5\ e oo
* are employed primarily when massage is desired.

@Less irritating than alcoholic hnlments( ) 5\ *5“?’ 5“\>

® The solvent may be:

24 oy /X, almond oil, peanut oil, sesame oil, or cottonseed

oil)

s A o . . . .
‘9o 77 —% 3 volatile substance{cx. Wintergreen oil, turpentine)
\ combination of volatile and fixed oils /
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Collodions: ity gt g Aesiod ol

* Liquid preparations containing nitrocellulose proxylin jn a

mixture ofalcohol and ethyl ether;

(s jo\=>
° They are used as topical protective or as a topical dru

vehicle and are made “flexible” by the addition of castor oil.

* e.g(Flexible Collodion USP, Salicylic Acid Collodion USP




e
Collodions

* collodion dries to a transparent,

Ctenacious filmy’ (5225 M7
W%‘ s NN

® used as:

a topical protectant,
to close small wounds, abrasions, and

cuts,

to hold surgical dressings in place,

and to keep medications in contact with

the skin

N ) e LD S @
® There ar(@sictypes:ﬂexible;non- \r) - e 6
flexible. \3\’—— — QJ\J;Q’o@@ M%Q\r@\go}pg\/(

e

<&
® While it Is initially colorless, it discolors

over time.

N Cr N /)ﬁ “\‘93%‘:*@




Collodions
° Flexible Colloidon

2)\=

- \
- 2\,Df°l
oot <

\/g\% A preparation of @
castor oj an@

° Salicylic Acid
Colloidon USP:

- Flexible collodion Ay 0
containing salicylic acid

- Used topically as a

keratolytic

e
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Fluid extracts: ™~ -

(pecceladion) ~2257]
_® are liquid preparations of Vegetable drugs prepare@
\ ;yg?{’z\ hey contain alcohol as a solvent, preservative, or both and are

S V’MS made so that each milliliter contains the therapeutic constituents

/A s\é f 1 g of the standard dr it represents.
N2
o ® Because of theéir concentrated nature, many fluidextracts are:

. L. \ 72 auTs e wollad\s
I. considered too potent to be self admlmstered:‘?/\’"j@f’fxJ
<D

ATV

- o -, -
2. too bitter and unpalatable — os\— e \—>s5

3. and their use per se is almost not existent, in medical

. ~ \\ - - , e D, -
practice. .5\2\ T e 0/3\2\ ® Qu\;@\é >
\9/ Y /e most fluidextracts today are either modified by the addition of
[

. ﬂavoring or sweetening agents before use or used as the drug
\ source of other liquid dosage forms, such as syrups.
. J/
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Non-Aqueous Solutions

f/f

¢ Glycerins or Glycerites fare solutions comégosed of@_\

—thran 50% glvcerm@\we@ﬂley are extremell viscous and

are rarely used in practice and are generally limited to use in

topical products, e.g..Glycerin‘Otic'Solution.

»* Oleaginous Solutions are solutions of@golele vitamins >
(Vitamin A, O, and E), or other fat soluble substances in

vegetable oils (corn, cottonseed, olive, peanut, and sesame

seed oils) or mineral oil. Oleaginous solutions may be

eral administration.

280 N oy o

formulated for oral, topical or
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Liquid Aliqu Method
0 )"L\ V."“/gm) S\ oD 19»9 XA~ med\ 2,0 AR (e e\ g
° Can be used when a formulation cal]q for an amount of drug

is less than what can be Welght by balance

° Example:

- Prepare 100 ml of a solution contain 0.2 mg/ ml clonidine
- Answer:
1. 100 ml* O.ng/mlz 20 mg clonidine

2. 20 mg is less than the least weighable quantity (120 mg is
the least weighable quantity for class A balance)

3. Select a volume of solution that is large enough to
solubilize the drug but small enough so it does not exceed
the total volume of prescription




- Prepare 100 ml of a solution contain 0.2 mg/ ml clonidine
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Liquid Aliguot Method,;

® (Clonidine solubility in water is 1 gm/ 13 ml

° If 5 ml is selected as the aliquot volume the concentration in
that solution will be 20 mg / 5 ml

® 120mg - ? ml water
20 mg - 5ml (aligout)

30ml water

So prepare 120 mg of clonidine in 30 ml water and take 5 ml
from this solution to another container and bring it to its

final volume (100 ml) e /gs}\ é\("f KRN
oy20) AR o s g e &
R %\?(fiﬁdw\g@iv =
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Packaging >

® Solutions are used for many different purposes and route of

administration

A

° Packaging are diverse and vary from simple prescription ~ e
Eo\tflgs to sprays and nebulizers t(M\/am)licaE)i to T\N%\

parenteral containers such as vials and bags
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: Observing formulations for evidence of h

i\ Bevond use daté) for aqueous solutions without preservatlve is

w stored at cold temperature Q§

O® Pyt @ P @ v
\(5&&\ * (Microbial growth accompanied with discoloration, turbldlty,
P
A as formation
\\“S\N g U !\'S 7—’<

2
(s, CYRESNIEVESR
¢ Precipitation in a solution
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(Aqueous Solutions) diiladl Julall 1 B2

(Type) godl

Syrups (OLlidl)

Dry Mixtures for
Solutions (Wl> buls

Topical Solutions (Jwl>o
b g0)

Oral (Dental) Solutions
(-dug0dfdrgad Jullowo
ubg0)

Vaginal & Rectal
Solutions

(Definition) =l

Soid dail dySw Jul o
A9 vlgo

Ju8 elo (B Jou Gomumo

plasdwdl

ol wladl Lle byl pasiiws

Bl

pdll (b dgmssall o)W

e Lalyed of cadail)

(Notes) Olb=>Mo

Syly> 993 91 8Ll Az
far CUINETINVIVEY JUE 3]

s ol jué uuay 1Sl b
(P2 14-7) ywa>ull

PI L w“ “....” - >
"b.aﬁ g?)l}n”

Ololiae (OUSune Jouis
lell Jilay 1 OlgySso

o]

(Examples) aliol

Simple Syrup, Medicinal
Syrup

JLabil dygu> Sloli

Hydrogen Peroxide
Solution

Chlorhexidine Solution

Sodium Phosphate Enema



(Alcoholic & Hydroalcoholic) ddg=>=Sg)auxgllg dde>SJl Julxall .2 B2

(Type) g9l (Definition) &=l

Elixirs (Ol pusd]) clo Ggizy ddlas dgl> Jull>o
Jo=S +

Tinctures (Olaws) doxxSg)aup of ddoxS Jullo

Sl ddle ddo>S Sl
a e olgoy

Spirits (zla,1)

Collodions (ygs99J9S) + b + ddg>S Judlo

Jodalpwg i

Liniments (Cuowia)) ol &) of ddg=S Jullxo

(%) oI

5-40%

15-80%

>60%

e

(Uses) Ololasuiwil

Jo=xSlg clally &5 lge &l

o>e of LRubgo

@L.W i I tay-c IQSJ.«O

il o0 $l9

Calasnd] A3T Cigdss

(Examples) dlioi

Cough Elixir

lodine Tincture

Peppermint Spirit

Flexible Collodion

Bengay



(Non-Aqueous Solutions) dsle jut Judlbw .3 &

(Type) godl (Definition) =il (Uses) Ololasuiwl (Examples) dliol
Glyeerins:(obusasdiz) Ol %050< s> o960 8ole  Glycerin Otic Solution
Oleaginous Solutions als Wgyj (Gginy oemall b dgls dugol  Vitamin A, D, E in oil

(de2) Jollowo)



(Preparation Methods) jua>ill G b .4 &

(Method) &bl

Solution with Heat

Solution by Agitation

Percolation

Liquid Aliquot Method

(Description) «uogll

(Inversion) Lwe3dl jdas — Loy juw ,Sud] Cugddd Gusuwd
OS5 38T = 8)h> o

elgadl oMy dwdags 8olo e Jilw ey

S0 (3jg ST go JST 8o Oileyz juas



(Stability & Packaging) /| siw3lg yodl .5 &

(Point) akail

>l due

olwddl Slode

";. ”

(Details) Jwolall
MU gy 14 :dkasl> olge g dufle Jullxo
Gy = Oljle (oS5 = Sl = elll jus

plasiind] Cuns> i dalasl Oy Ol
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