Experiment 2

Liquid dosage forms: solutions
Aqueous solutions and syrups

: | Solutions are one of the Pharmaceutical dosage forms which are prepared by
(Il gl g dissolving the active ingredient(s) in an agueous or non-aqueo

U —————

Solution
Is @ homogenous mixture of two or more components. They contain one or more solutes

dissolved in one or more solvents. They may be used for a variety of purposes hoth as

internal and external dosage forms.
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! oV ‘ Solutions that have same osmotic pressure as body fluids. L  6a"%: 3
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M\ ’ Solutions that have hlghcr osmotic pressure than body fluids. ‘ J,)l B
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Jalay L Hypotonic Solutlons.
Solutions that have lower osmotic pressure than body fluids.
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Solutions can be formulated for different routes of administration
I. Orally: Syrups, elixirs, drops sy (G (} Ny
In mouth and throat; Mputh washes, gar;,]cs throat sprays.

et (0D

2.
3. In body cavities: Douches, éhémas, ear drops, nasal sprays.
4. On body Surfaces: Collodions.

Advantages of Solutions R"’i‘d""cj er'umc

A1) Easier to swallow therefore easier for: children — old.
-/ ,/ (2) Faster effect compared to tablets and capsules.
da gy (e .55 Ly +(3) Homogenous, therefore, give uniform dose compared to suspension or
o 0] e bt a1 257 emulsion which need shaking.

113) /D.llU_lC_lLf_lLaDLaﬂmu of some drugs (aspirin, KI, KBr) thus minimize adverse
) NS | PR ATINCY effects in the GIT
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oA 22) ) Disadvantages of Solutions

(1) Bulky therefore difficult to transport and store.
(2) Unplcaeggt taste or odors are difficult to mask.
(3) Needs an accurate spoon to measure the dose.
(4) Less stable than solid dosage forms.
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Stability» _oj solutions
-Both physical and chemical stability of solutions in their containers is very

important
-A solution must retain its clarity, color, odor, taste and viscosity over its shelf
life. Ry

#Classification of Solutions Accor [
Solvert .

bure
1. Aqueous solutions: ‘ S
: }—)Begonb use date —|Y day® 11 ce

—=  Syrups
— Aromatic waters

2 l;iﬂo-alcoholic solutions: % Beyon d use dete
- Elixirs 4
- Spll‘lts ¥
- Tinctures
- Fluid Extracts
- Collodions
- Liniments

3. Non-agueous solutions

Qi hofmerts <wplp
Agueous Solutions

e Drugs are dissolved in water along with any necessary flavorings, preservatives,

or buffering salts.
o Distilled| or [ purified wizejhould always be used when preparing
pharmaceutical solutions.
Qd;\@gt_a es of waterlas a vehicle: Tasteless, odorless, lack of pharmacological actiyity,f'_) asbl;y ol T‘\i %
neutral and very cheap. PH 312l Gedsline £ 0855, s\ 2o Jeloy Lo
; Purified water is used in preparing pharmaceutical dosage forms. It is prepared by
& distillation, ion exchange methods or reverse osmosis. It\must not\be used for the
- ‘Preparations of parenteral formulations. 4 op tha/pmic
o P S"Cr'de ff(lg (,,'&/bn
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" \‘:" | :I:: solutions  are usually \“‘B‘S‘ﬂ.‘&*,_ﬁé@@}‘?‘ff designed ¢, he

o soered to the nasal passages, they are used either to exey locyy

- a«?‘f:‘ ‘: in congestion or infection ), or for rapid systemic effect

+ Eg. Ephedrine Sulfite or Naphaxoune 2 ydrochloride Nasal Solugy,
USP is administered for their local effect to reduce n&\:ﬂ\mngesgm

e Genenally solutions are ;}dn}inistcred as drops. Solutic:ns can alsg 5

administered as 3 fine mist from a nasal spray battle. \asal SPrays ape

preferred to drops begause drops are more hk;f:l_v .k? m 1o the bagk

of the mouth and throat and be smalh:\lwitd B Ble S0

. ™ ;. > e ~ -
'éﬂun'on of medicaments designed to be applied to nasal-muceosain a smal}
;»lme usually formulated to be iso- osmotic with nasal secretions or
o 5) to-minimize damage of nasal cilia.
buffered ta (6.5) il
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rmulated Nasal drops:

ies of well fo : :
Properties 0 vehicle used is aqueous vehicle, because oily vehicle affect

- The only
ciliary’s movement. R

. With acceptable viscosity, why? t have longer €5iec

Isotonic and buffered=> so as not to irritate the nasal mucosa

Il EyeSolutions: opthe Intic

Eye drops:
Are sterile solutions or suspensions of one or more medicament intended for

instillation into the conjunctival sac. They may be packed in single dosage
Jforms or in multiple application containers. . : .50 (5 ¢! NI
tyad) @ £

* Otic formulations are used to treat common ear problems i.e. Exert
dlocal effect] §often the wax] treat local infection and/or to relieve)
i pgi.il,_ghey are not nec to be sterile.
¢ Otic formulations Include solutions
% Otic Solutions are commonly used to remove ear wax and
discharge from infection. PR TP

. Onc formulations may contain antibacterial, antifungal, or
corticosteroids agents

Ear drops vehicles:
“=  Aqueous: €.g. purified water.

= Non-aqueous: e.g. minera] oj] (liquid paraffin) and vegetable oil.
20



- Non-aqueous but miscible with water: e.g. Glycols (Propylcpc g}ycol
or Glycerol). » T ‘
The viscous glycerin vehicle permits the drug to remain in the ear for a long

time. Anhydrous glycerin, being hygroscopic; ten}d‘s to remove moisture
from surrounding tissues, thus reduce swelling. » 7. 1y

Viscous liquids like glycerin or propylene glycol either are used alone or in
combination with a surfactant to aid in the removal of cerumen (ear wax).
In addition, non-aqueous vehicles used in preparation are used to remove
wax, as they are lipophilic so solubilize wax.

In order to provide sufficient time for aqueous preparations to act, itis
necessary for the patient to remain on his side for a few minutes so the drops

- A (41 - 3
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do not run out of the ear.

IV. Aromatic water:

Aromatic Waters:
Are clear, saturated solutions of aromatic substances (may be volatile

oilsor volatile solids) in water. Their flavors and taste are similar to the
corresponding aromatic substances used.

Use of aromatic water:
- They are mainly used as the vehicle for oral liquid preparations due to

their flavoring properties.

E.g. Peppermint Water.
- Some aromatic waters have preservative action, hence are used as

menstruum to extract crude drugs. E.g. Chloroform Water IP.

- Some aromatic waters have mild therapeutic action. E.g. Camphor Water
IP has carminative action and Anise Water has carminative and mild
expectorant action. e relives

reduee the thickness Dotulence
of mUu cus, 2
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Aromatic water will deteriorate with time therefore:

e Should be made in small quantities
Protected from intense light and excessive heat by storing in air
tight, light resistant containers.
If they become cloudy or otherwise deteriorate; they should be discarded.
Deterioration may be due to volatilization, decomposition or mould

growth,

Peppermint Water USP.

e Peppermint oil is extracted from Mentha piperita (Family- Labiatae).

e The main chemical components of peppermint oil are menthol, menthone, 1,8-
cineole, methyl acetate, methofuran, isomenthone, limonene, B-pinene and a-

A3 — 5»« /
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Lﬂcne >/' :
Peppermint oil is| M non- tox1z and(non 1m~ta\m)1rxtlow dllutlonsfbut sensmzatlon

may be a problem due to the{frﬁéntholfggggg It can cause irritation to the skin

(L}" “"\‘\ Zo z:o ] ,\wﬁ and mucus membranes and should be kept well away from the eyes.
a _,\) >
Bl » <5+ Peppermint oil should be stored in closed containers and kept in a dry place,

\&J \S
y’J\ S avoiding sunshine and rain. ~
e [t shoul Wunng pregnancy and should not be used on chlldren
under seven.

&~

The volatile oil is thoroughly incorporated with powdered(tglc_:md to this
mixture purified water is added. The resulting slurry is thoroughly agitated [ SV

several times for the period of 30 minutes and then filtered. Powdered talc

T work both as filter aid which rend%rs the formulation more clear and as
,y/’ - @distributing agents for the aromatic substances that ultimately increases the

40\\ 5

sn_nfgce area of aromatic substances exposed to the solvent action of water. The
distributing agent should be inert in nature.
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Formula (1):

Rx 100 ml Pep crnint Water USP

predients | Master formula | Scaled formnla Fo 100 . o
. Liskn V508
2 ml y drops (4% ml) 160
5 ¢ l§he
I 13 . - . J \ w i 5y 20 )/ I,
~g.s. 1000 ml q.5. 100 ml 2 2 (

Procedure

put the specified quantity of talc in a mortar
Triturate the oil of peppermint with the specified quantity of talc
Add about 2/3 of the required volume of distilled water gradually, under

constant trituration
And then filter and bring up to the desired volume in a graduated cylinder.

Note: 1 ml equal 20 drops

<)
(/(,)ng ol Fer ’f;) (5,;“:* p

Q: What does triturate mean? MiXiV\FJ the ingYed fenf s
_},.) Smﬁ(’, Pariif‘p/f

Grin din::j Fhe N ’j"f(jﬂ’lﬂ/"
(Hap)

Use of ingredients:

(1) Peppermint oil: carminative, flavoring agent.

(2) Talc to clarify solution.

(3) Water: vehicle or solvent

Labeling:
- Main label:-
- Auxiliary Iabel: B et
Keep out of reach of children
Storage:
Store in a cool place’, 'Preserve in amber glass well- closed
containers'.
Use of preparation:

Carminative and flavoring agent.



Formula (2)

Rx 10ml Na-bicarbonate ear drops B.P.C
‘% 0 - T

F- 10 _ ol NaHCOs3
|o© Glycerol 30ml 2
Water q.s. 100ml q.s. 10 ml
Procedure

Weigh sodium bicarbonate (NaHCO3)
Dissolve NaHCO3 in 1/3 amount of water in beaker or Erlenmeyer flask

Add glycerol and shake
Add water to produce 10 ml

B

Use of Ingredients
(1) NaHCOs: antipruritic
(2) Glycerin: co-solvent, soften earwax, does not support microbial growth.
It is hygroscopic so it absorbs water in case of inflammation. It is
viscous so it increases contact time, and thus improves the effect.

(3) Water: vehicle or solvent

Labeling
- Main Label
- Auxiliary Label:
Not to be taken orally. Shake well before use.
Storage
'Store in a cool, dry cool place’
Use of Preparation:

Antipruritic (for swimmers).
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Syrup

Is a concentrated or nearly saturated solution of sucrose in water.
® Sweet with pleasant fexture™

(1) A simple syrup contains only sucrose and purified water (e.g. Syrup USP).

(2) A flavoring syrup contains a pleasantly flavored substances (e.g. Cherry
Syrup, Acacia Syrup, etc.).

(3) Medicinal syrups are those to which therapeutic compounds have been
Cough 4« 3d§£d/(f’~g- Guaifenesin Syrup). Syrups possess remarkable masking
s yyufs properties for bitter and saline drugs. 2t s 3 é@)\ (s b5 Jam
’ Simple Syrups:

A simple syrup contains only sucrose and

purified water (e.g. Syrup USP). Saturated
sugar solution without flavor or medicine.

Concentration of Svrup: .

According to B.P: e W
67.7% W/W ——

According to USP:

85% WV

e Syrup, USP contains 850 gm sucrose and 450 ml of water in each liter of syrup
(85% w/v). Although very concentrated, the solution is not saturated, why?

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 'sEtaéi;ityIﬁver a range of temperatures, permitting cold storage
without ¢rysiallization,

e Syrup USP has a specific gravity of 1.313 and a concentration of 85% w/v,=>(.3/3 gm —* \”g -
what is the concentration in w/w solution?

; 85 g (=TT
(Answer 65% w/w solution, syrup BP)
e Syrup USP is resistant to microbial growth. If the concentration of sucrose in
the syrup is low, preservatives such as glycerin, methyl paraben, benzoic acid
and sodium benzoate may be added to prevent bacterial and mold growth
Storucy ®  The USP suggests that syrups be kept at a temperature not above 25°C. In

i lion  addition, syrups should be preserved in well dried bottles and stored in a cool
dark place.

Sdlu/y!éo‘ & ggmf) d:
it g0 ols
Unsatumted — ChPEEREED gy Supavsahitald 5
Lsns g Lo U a e 20l G0y CAYRG o] O o ARG e D (51 e
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Disadvantages of simple syrup :

1- Accelerate dental decay. Ob— DI Sewdh. o el
2- Not suitable for gipbctic patients, we can use sorbitol instead of sucrose
2 (5P yo

Example of pharmaceutical syrups :1-

Liquorice syrup: expectorant.

2- Ginger syrup: carminative and M 5 sle

- Ipecac syrup: emetic Lo
3- Ip yrup HE?. ,.JJ)‘JxxL-J_
Three methods may be used to prepare syrups: R G

(1) Solution with heat fd"“DJ\

(2) Agitation without heat
(3) Percolation

Syrup may contain:

- a- Polyols (e.g. glycerin) may be added to
- retard crystallization of sucrose or
- Increase the solubility of added ingredients.

- Aid in preservation

b- Alcohol often is included as
- Preservative

- Increase the solubility of added ingredients.



Sucrose 850 g 42.5 000
Purified Water q.s. 1000 ml q.s. 50 ml
(450 ml) 22.5 (.l
Procedure

1. Heat water on hot plate then add sucrose gradually with stirring until you get a clear
solution
2. Filter if needed when it is hot using cotton.

*Note: During syrup preparation do not heat above 60 C°

& Notes :
e Filtration of hot syrup and not cold syrup is done to avoid crystallization of sucrose
on cotton.

e Do not heat above 60- C to avoid hydrolysis of sucrose (to fructose and glucose) that will
a;;f change both the color and the taste of the syrup.

NOTE : Simple syrup will not have a strength unless it contain an active ingredient

Use of ingredients:
(1) Sucrose: sweetening agent
(2) Water: vehicle or solvent

- Main label:

- Auxiliary label:
Not to be used for Diabetic patients.
May cause dental decay.

Storage:
'Store in a cool, dry place'.

Avoid temperature fluctuation (why).

In a well closed amber glass container.

Use of preparation:
Sweetening vehicle, preservative.

Packaging:
Preserve in air tight, light resistant containers, and prevent exposure to excessive
heat.



Formula (4):

Medicated syrup or Medicinal syrups: are those syrups to which therape
compounds have been added (e.g. Guaifenesin Syrup, Ferrous Sulfate Sy

Rx s--‘:ml Ferrous Sulfate Syru

Ferrous sulfate 40.0 g Zq
[. 5¢ . o.05 |Citric Acid 21 g 01059 4  A £
Eﬁ’ ; Peppermint spirit 2 ml .- drops (Im
Sucrose 825 g w. 25 g ‘
Purified water q.s. 1000 ml 50
Pl".:.‘.(ll.)lrtssolve the ferrous sulfate, citric acid, peppermint spirit, and 1/4 ofthe
in 1/2 of the purified water

2. filter the solution
1 Dissolve the remainder of the sucrose in the clear filtrate and complete tlle

volume with purified water to make -- ml
4. Mix and filter if necessary through cotton

Use of ingredients:
(1) Ferrous sulfate: active ingredient (iron source)
(2) Citric Acid: added to enhance iron absorption in GI (Explain Why?) i
(3) Peppermint spirit: preservative and flavoring agent that have a
carminative effect too.
(4) Sucrose: sweetening agent and work as preservative.
(5) Water: vehicle or solvent

Labeling
- Main label:
- Auxiliary label:
Not to be used for Diabetic patients.
May cause dental decay.
Storage:
Store in a cool, dry place’
Avoid temperature fluctuation (why).
In a well closed amber glass container.
Use of preparation:

Iron supplement

Packaging: prescrve in air tight, light resistant containers posure
excessive heat 50 eV ‘



