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In this chapter, compounded products are grouped by route of adralnistvation
rather thon by dosage forms. For that reason, the chapter is divided info three
mmicjor sections: ophthalmic, otic, and nesal preparations.

Ophthalmic Preparations

Definitions,/ Types

Ophthalmic solutions are sterile, free from foreign particles, and prepared espe-
cially for instillation into the eye. Ophthalmic suspensions are sterile liquid prepara-
tions that contain solid particles in a vehicle suitable for instillation into the eye,
Ophthalmic ointments are sterile preparations designed for application fo the eve.
They have an ointment base and may or may not include an active drug.

Historical Use

One of the early treabmends of ey conditions with « liguid involved the use of
the juice of a liver. This preparatior was one of the earlier observations that apply-
irvg substaxices topically to the eye was elfective. In this case, the vitomin A content
of the juice was effective in treating the condition. Throughout history various
plamt extracts have alse been prepared and used for eye conditions. Today's vehi-
cles for ophthalmic liguids include primarily sterile, buffered aqueous systems that
contain preservatives,

“Eye salves” were prepared during the period of the early Roman Empire by
“medicl poularil,” or men wheo specialized in the preporation of such salves, One
such preduct was described on a plece of green statite as containing “crocus of
Lucius Vallatinus for affectations of the eyes.” Evidence exists that ophthalmic oint-
ments were used throughout the Roman Empire and even in such vutlying areas as
Scet-land. Gintments developed later nsed oils and fats as their vehicles. More
recently, the petrolnlums were used ag vehicles for these ophthalmic preparutions.

APOTEX_AZFL 01 32306
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Composifion

in addition to the active drugs, ophithalmic prepoarations contain o number of
exripienis, including vehicles, buffers, preservatives, tonidity-adjusting agents, arsti-
uxidants, end viscosity enhancers. Ingredients used In the formulation process must
be nonirritating toand compatible with the eyes,

Applications

Ophthaimic preparations are used to freat allergies, bacterial and viral infec-
Hong, gloucorng, and numerous other eye conditions: The eye is constantly exposed
fo the atmwosphers, dust, pollatonts, allergerss, pacteria, and foreign bodies, When
the eye’s natural defensive mechanisms are compromised or overcome, an oph-
thalmic product, in either a sohution, suspension, or ointrment form, yoay be thdi
cated. Solutions arve used most often to deliver a drug to the eye. Although solutions
have o relatively short duration of action, they spread easily over the globe and
cover well. Suspensions have a slightly longer dusation of action because the parti-
cles will usually settle in the lower conjunctival sac and release the drug as the par-
ticles dissolve. Ointrnents have an even longer duration of action. The ointment
apreads over the eye amd Into the confunctival sac. The active drug is refeased stowly
as the vehide is slowly removed from the eyg,

Preparation

All preparation must be done in a dean oir envitonment by g gualified asep-
tic compounding pharmacist. The phofmacist must ensure that oll the ingredients
are of the highest grade that can be reasonably obtained. The box on puge 221 lists
the steps involved in preparing ophithalmic solutions, suspensions, and ointments.
Physicochemical Considerations

In preparing ophthalmic solutions, one must consider the general physico-
chemical parameters: clurity, tomiclty, pH/buffers, and sterility. The addition. of
excipients such as preservatives, antioxidants, und visgosity enhancers, as well as
potential incompatibilities between these excipients and active drugs, should also
be considered.
Clarity

Ophthalmic solutions must be free from foreign particles. Filtration is generally
used 1o remove these particles and to achieve clarity-of the solution. Polysorbate 20
and Polysorbute 80, In o maximum concentration of 1%, can also be used to achieve
clarity.

Tonicity

Lacrimal fuid hos an isotonicity value equivalent to that of ¢ 0.9% sodium chlo-
ride solution. However, the eye con tolerate a value as low as 0.6% and as high os
1.8% sodium chloride equivalency. Sorme ophthalmic solutions will be hypertonicby

tonic and will require adjustment o attain the propet tonicity range; sodium chlo-
ride, boric geid, and dextrose ore commonty used for this purpose. The ideol tonici-
iy is 300 tOsm/L; bowevér, o range of 200 to 600 mOsm/L is acceptable,

pH ond Buffering

Ophthalmic sohutions are ordinarily buffered af the pH of muximum stability
for the drug(s) they contein. The buffers are induded fo minimize any changé in

| APOEX_AZFL 0132307
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Solutions

L Accurately welgh or measure each ihgredient.

2. Dissolve the ingredients in ohout three fourths of the quantity of sterile water for
ijection and mix well.

4. Add sufficient sterile water fur injection 1o volume and mix well.

4. Take « sample of the solution and determine the pH, dlarity, and ather quality
contral factors,

5. Filter thyough «a sterile 0.2 w filter Inio o stevile ophthalmic container.

6. Package and label.

7. It a large number of aslutions are fo be prepared, select a random sample to be
assayed and checked for sterility:

Suspensions (Method 1)

1. Accurately weigh or measure each ingredient.

2. Dissolve the ingredients i about thiee fourths of the quuntity of sterile water for

injection and mix well,

. Add sufficient sterile water for injection to veluine ond mix well.

4. Take u sample of the solution and determine the pH and other quality control
factors.

5. Package in o suitable confoiner for autndaving.

Autoclave, cool, and label.

7. 1f o lorge number of suspensions are 1o be prepared, select a random sample to
be assayed ond checked for sterility.

W

s

Suspériiions (Method 2)

1. Acaurately weigh or measure sach ingredient.

2. Sterilize each ingredient by a suitable method.

4 Dissolve the ingredients in about three fourths of the quantity of sterile water for

issjection and mig well.

4. Add sufficient sterile water far injection 1o volurue cnd mix well.

. Take a sample of the stspension and deterraine the pH ond cther quedity control
factors,

5. Package ardd labed,

 H a large number of solutions are to be prepared, select & random somple to be
assayed and checked for sterility.

L

~3

Dintments

1. Accurately weigh or measure each ingredient.

. Sterilize each ingredient by o suitable method.

Mix the ingredients with the sterile vehide.

. Take a sample of the ointment and detarmine the quality conteal factors,

. Package and label,

. 1F a large number of ointments are to be preparved, select @ randorm susuple to be
assayed and checked for sterility.

Lo g hed P2

o)

pH that may occur during the storage life of the deug; this change can result from
carbon dioxide absorbed from the air or from hydroxyl ions absorbed from a glass
container. Changes in pH can affect the solubility and the stability of drugs; con-
sequently, it Is important to minimize such fluctuations. The buffer system should
be designed so thot it maintains the pH throughout the expected shell life of the
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product, but has o buffer capacity that s low enough that when the ephibalmic
solution s dropped into the eye, the buffer system of the tears will rapidly biing ths
i of the solution back to that of the tears. Thus, the pharmadist should use a con-
centration of buffer salt thot is effective but ¢s low s possible. Generally, a buffer
capacity of less than 0.08 {5 desired; plt inthe range of 4 to 8 is considered optimum,
Sterility

Ophithobuic solutions must be sterile. Sterility is best achieved through sterile
tiltration, which involves ustag a sterile membrane filter of 0.48 p or 0.2 1 pore size
and filtering into o sterile container. Other methods of sterilizing ingredients or
comnponents of ophithalmics include dry heat; steain under pressure, that is, auto-
claving (see Figurs 20-1), and gos sterilization with ethylene oxide,

A B

Figurs 20-1. Microprocessor-controlied stevilizer/autoclave: A, exterior view,
8, irevior view,

ther Exciplents

Since ymost ophthalmic selutions and suspensions dre prepared in multi-use
containers, they must be preserved. The preservative used must be compatible with
the active drug as well as with all the other sxcipierxt in the product. Common
presgrvatives for ophthalmic products are showa in Toble 20-1.

Antioxidards may be required for selected active drug ingredients. Table 20.2
lists @ number of antioxidants that can be used in ophthalmic preparations,

If the viscosity of an ophthalmic produst increases, the praduct will remain in
the eye longer and thereby allow more time for drug absorption and effect. Ta
increase the viscosity, viscosity enhoncers are used, the most common of w h is
methyleellulose, gensrally In a concentration of abom 0.25% if thie 4003 cps 3
is used. If methylcellulose is auteclaved, it will come out of solution; however, it can
be redispersed after contlng, esperially if placed in a refrigerator. Other good choic
es ave hydraxypropylmethyleellulose or methyleellulose in the range of 0.5%to 1%.
Alsp acceptoble is polyvinyl alcohol in o renge of 0.5% to 1.5% weight/velume,
Solution viscosity ranging from 25 to 50 cps is coramaon. With oll of thess enhancers,
however, it is troportant that the clority of the soluticn be muintoined. Additives thet
increase viscosity arve shown in Table 20-3.

Ophthalmic ointments must be prepared.so that they do not irritate the eve, per-
mit diffusion of the drug, and retain the adivity of the drug for o reasonable petiod
of time when stored propedy. The bose primorily vsed for ophthalmic ointments is

APOTEX_AZFL 0132309
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Table 20-1. Preservatives Donwnosdy Used v Ophabalimie, Dein, and Masal

Products
Usual Lone, Manx.
Preservative Name  Cong. (%) Hangs (%) Cone.s (36! ncompatibilities
Chlorobutanol 0.5
Quaternary ammonivm Soaps, anionic
compounds .01 0.004-0.02 materials,salicy-
lates, nitrates
Benzalkoniwn chioride 0.013
Benzethonium chloride 8,01
Organic mercurials 0.001-0.01 Certain halides
with phenyhmer-
curic acetate
Phenylmercuric acetate 0.004
Phenyimercuric nitrate £.004
Thimerosal 3.0
Poarabydroxybenzoates 0.3 Adsorption by

macronolecles
“The FDA Advisory Review Pane] on QTC Ophthalmic Drug Products (1978) lists these con-
centrofions for preparations that have direct vontact with the eye tissues and not for scu-
lar devices such as contact lens products.

Table 20-2. Antloxidarnts Used for Ophthalmic and Nesal Preparations

Antionidant Usual Masdmum Concentration (%)
Ethylenediaminetetraaeetic acid. 0.1
Sodium bisulfite a1
Sodium metabisulfite a1
Thiouren 2.1

Tabde 203, Viscosity Enbancers for Ophthalmic Prapayations

Agent Uisual Maodronm Soncentration (%}
Hydroxyethiyleetlulose 0.8
Hydroxypropy! methyleellulose 1.9
Methylcellulose 2.0
Polyvinyl aloobal 14
Polyvinylpyorolidons 1.7

white petrolatum. Aqueous solutions of the drug can be incorporated by using on
absorption base, as long as it does not indtate the eye. One sxomple I8 onhydrous
lonolin mixed with white petrolagtum. The phavmacist must be oware that surfactonts
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Chogher 20

used to make absorption buses may cause eve irritation. Powders ncorporated in
the preporation must be micronized and sterilized to ensure that the final product
is pot gritty and thus nonirritating.

The size of the particles in an ophthaliic suspension must be smull enough
that they do not iritate and/or scratch the cornea. The mivronized form of the drug
fs required. Ophthalmic suspensions must be free fromm cgglomeration or cnking.
Incompatibilities

Because zine salts can form insoluble hydroxides at o pH above 6.4, a boric add
solution vehicle may be used. Boric acid solution alse has o lower gH (about pH 5)
and a slight buffering action.

Nitrates or salicylates are incomnpatible with solutions of benzolkonium chlo-
ride. Therefore, it should be replaced with 0.002% phenylmercuric siltrate.

Sodium chloride cannot be used to adjust the tonicity of silver niteate sotutions
because silver chloride would precipitate. Instend, sodium vitrate should be used to
adjust the tonicity, and phenylmercuric nitrate can be used us the preservative in
this situation,

Guality Control

The compounding pharmacist should follow standerd quality contral proce-
dures. These include checking the sterility, clarity, appearance, pH, and volums/
weight. Sterility can be checked by plating a saraple of the product on an ager plate
and checking for microblal growih, If this procedure is not feasible, product sam-
ples can be sent to o laboratary for testing.

Packoging/Storage/Labeling

Ophthalmic solutions should be packaged in sterile dropper botiles. Individual
doses carn alse be placed in sterilesyringes, without needles: Generally, these prepa-
rations should be stored at either room or refrigerated temperatures. They should
not be firozen. Ophthalmic preparations should be labeled “For the Eye,” “Do Net
Tough the Eye or Byelich” “Store as Indicated,” and "Dispose after [approgriate date],”
Stability

Beyond-use dates for water-containing formulations are no later than 14 days,
when stored ot cold temperatures, for products prepored from ingredients in solid
form. I nonoqueous liquids are prepared usiig o manufactured product, the
beyond-use recommendation is no later than 25% of the thme remaining on the
product’s expiration date o7 6 months, whichever is earlier. For all others, the rec-
ammended beyond-use date is the intended duration of therapy or 30 days, which-
ever is eurlier. These beyond-use recomruendations can be extended if valid scien-
itfic informuatisn is available to support the stability of the produdt, as discussed in
Chapter 4, “Stability of Compounded Products.”

Patient Counseling

Patients should be instructed on how to administer drops or ointments to the
eye. Specifically, they should be coutioried not o allow the tp of the dropper or
ointment tube to touch any part of the eye. They should also be instructed to allow
the drug to fall freely into the eye and not to allow the drug to touch the eve and
then be drawn back into the bottle.

APOEX_AZFL 0132311

PTX0167-00008




e
Fnd
LT

Chpler 20 fobdhalmiz, Oc & Nosol Properabion

prpprated in

Sownple Vehicles
inal product

The sieps listed for solutions in the box Preparation of Ophithulmic Products

nall enough should be followed to prepare these vehicles.

a of the drug I
or caking. izotonic Sedivm Chinride Solution
Sadiurm chiordde USSP 08¢
. a boric acid Bernzalkoniurm chioride 110,000
about pH 5) Sterile water for injection g8 100 mb
Fj?ium chio- Three buffer solutions have been suggested for certain drugs when they are pre-
ae. — pared as ophthalmic solutions, These drugs have been divided Into three classes
Edt.ebseoﬁgg?; and are listed with the recomumended buffer solution for that class.

The following drugs in Class IA con be placed in Buffer Solution IA, which
has a pH of about 5:

e Cocaing,

» Dibucaine Jdapercaine),

v Neostiginine (Prostigmin),

wservative in

sritrol proce- » Phenacaine (Holocaine),

i volume/ v Piperocaine (Metycaing),

1 agar plate » Procaine,

roduct sam- v Tetrgcaine (Poniocaine), and
LRATTR

Hulter Solution 1A

5. Individual
these prepa- ——

They should Boric acid USE 1.8y
e, e Not Benzalkonium chloln“:de 110,000
wriate date].” Srarile water for injection g3 100 mbL

Some drugs may be incompatible with Buffer Sohutton TA because of an Incom-

wan 14 days, :‘ patibility with benzalkonium chloride. Buffer Solution I8 coniains a different preser-
ents in solid vative, phenylmercuric nitrate. Sodium sulfite bas been added to prevent discol-
aroduct, the oration/oxidation of some of the drugs in this category. Drugs that are Incompatible
ning on the iry Buffer Solution 1A but con be prepored using Buffer Solution 1B include the fol-
wers, the rec- lowing Class 18 drugs:
iﬂygj Wh_idl“ » Physostigmine,
""'_ﬂhd el » Phapylephrine, and
discussed in _ » Epinephrine.

-

Bufler Solution B

nents 1o the i
2 dropper or ' Boric acld ISP 18¢g

sted 1o allow Sodium sulfite, anhydrous 01g
the eye and ] Phenylmercuris nitrate 1:50,000

Sterile water for injection gs 100 ml

APOTEX_AZFL 0132312
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Chapter 20

Uruge in Class I thot can be prepared in Buffer Schation IF include the fol-
fowing:
» Atropine,
» Ephedring,
» Homatopine, and
Pilocarpine.

Buifar Solution i

Sadium acid phaosphate, 0560 g
anhydious

Bisadivm phosphats, 0.284 g
anhydrous

Sodium chioride USP 0.8 g

Disodivm sdetate G1g

Beanzatkonium chioride 1:990,0080

Sterile water for injection qs 100 ml

Sample Formulations

Arvificial Toars Sobuton

Folyvinyl alcoho! 1.6%
Povidone 0.5%
Chlorabutanol 0.5%
0.9% Sodiurn chivride 0%
solution
1. Calculate the gquantity of each ingredient required for the prescription.
2. Accurately weigh or measure each ingredient.
3. Dissolve all ingredients {n the sterile 0.9% sodium chloride solution.
4. Filter through a 0.2 p filter into o sterile ophthalmic containern
5. Package and label.

& Cosaine Hydrochioride Ophthalmis Solution
vy

Cocaine hydrochloride 5g

Eihylenediaminetetrascetic seid 10 mg

Benzalkoniurm chloride ¥y

Srerile 0:9% sodium g 100 mb
chioride solution

APOTEX_AZFL 0132313
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fesgaing Hydroshioride Cuhthalmie Bolution lvont.

. Caleulate the quoentity of each ingredient required for the prescription.

. Accuxately weigh or measure each ingredient.

. Dissolve the cocaine hydrochloride, ethylenediceninetstraocetic ocld, and
benzalkonium chloride in sufficient sterile 0.9% sodium chloride solution to
make 160 ml.

4. Filter through a sterile 0.2 u filter into a sterile container.

4. Package and label.

R e

[ES]

%{: Cyslosporine Uphthalmic Solution

Cyelosporine 2%
Corn oil or olive ofl Qs

1. Cotoalote the queortity of each ingredient reguired for the prescription.
. Accurately weigh or measure each ingredient,

[ENT ]

. Use aloohol to clean the container to be wsed for mixing the oral cyclosporine
10% solution and ail,

4. Clean o commercial conlainer of cyclosporine 10% solution with alcohol;

apen the container and place it in o lominar flow hood for about 24 hours

to aliow the alcohiol to evaporgte,

.

. bix four volumes of corn oil or olive oll with one volurme of the 10% cyclo-
sporine oral solutior; mix thoroughly in the previously cieaned container,

&. Filter through a (.2 p filter into o sterile, dry ophibalmic container.

7. Packoge and label,

%{: Cpdrthulvic Decongestant Solution

Phanviephrine hydrochlorids HI25%
Pofivinyt aloohal 1.4%
Disodivm edetate L35%
Sodium acetale 3.1%
Monobasic sodium phosphate 8.1%
Dibasic sodium phosphats 0.05%
Sodiurm thiosulfate 0.1%

Bterile water for injection gz 100%

1. Celeulate the quantity of each ingredient required for the prescription.
. Acturately weigh or measure each ingredient.

. Dissolve all the ingredients in sterile water for injection,

. Filter through o sterile 0.2 u filter into a sterile container.

. Package and lobel,

APOTEX_AZFL 0132314
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& Sphthalmic Lubvicant

White pstrolatum 5%

wineral oil 47 5%

Lanclin aloohol %

0.4% Sodium chlorids injection 1.5%

1. Caleulate the quantity of eech ingredient required for the prescription.

2. Accwrotely weigh or measure each fugredient.

3. Mix the white petrolatur, minesal ofl, and lanolin aleohol togethey, using
a water bath.

4. Sterilize the mixture with dry heat,

5. Using aseptis tachnique, cool the sterile mixture in a laminar flow hood;
then incorporate the stesile 0.9% sodium chloride Injection and mix,

&. Package in sterile containers.

R@ Tobramycin. Fortified Ophthelnin Solution
=4

Tobramyein ophthalmic 5 il
solution

Tobramycin jection, 1l
20 rmgf2mib

1. Caloulate the gquontity of each ingredient required for the prescription.
2. Prepore the product using aseptic technique,

3. Accurately measure each ingredient,

4. Mix well, package, and label.

Acotvlovsteing 10% Opbihalmic Solttion

Acetyloysteing 0% 2o (10 mb of a 20% solution)
Disodium edetate 2.025% B g

Chlarchutanal 0.5% 100 mg

Antificial tears solution as 20 il

(Note: Frepare in o clean air environment.)
1. Calculate the quantity of eoch ingredient required for the prescription.
2. Accurately weigh or measure each ingredient.
3. Place the chlorohutunal in o dean, previously sterilized beaker.
4. Add 9 ml of artificial tears solution,
5. Cover and stir {(with o maognelic mixer with stir bar) until dissolved.
. Add the disodium edetate 1o the solution.
. Add 10 mL of 20% acetyleysteine oral inhalation solution,
. Filter the solution through a 0.2 p filter into a sterile ophthalmic container,
2. Package and label.

APOEX_AZFL 0132315
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P‘X Treplosmide-Hydroryamphetamins Hydrolwomide Opbthaimic Solution

Vo R

Tropicamide (1.2%% 2E0 my
Hydraxyamphetamine hydrobromide 1% Ty
Benzalkonium chicrids 0.008% 5 mg
Disodium edstate 0.5% 500 mg
ot Sodium chloride . = 480 mig
xiption. Sodium hydroxide or
Hydrochlorie acid to adjust pH to 4.2 to 5.8
jether, using Sterile water for injection gs  100% 100 ml
1. Caleulate the quantity of sach ingredient required for the prescription.
¢ flow hoods 2. Accurately weigh or measure sach ingredient.
i 3. Dissolve the solid ingredients in approximetely 50 ml of sterile water for
injection.
4. Add the benzalkonium chioride dilution to the sulution and mix well.
5. Add sufficient water to make about 90 ml and mix well,
6. Adjust the pH to between 4.2 and 5.8, vsng the sodivm hydroxide or
hydrochioric actd.
7. Add sufficlent sterile water for injection to make 100 ml.
#. Filter through o 0.2 u filter Into sterile containers,
9. Package and label.
Tription.

The benzalkonium chloride fior this prescription can be prepared as follows:

1. Accurately measure 1 ml of 50% benzatkonium chloride solution.

2. Place in a 100-mL graduated cylinder.

3. Add sufficient sterile water for injection to make 100 mL and mix well

4. Remnove 1 ml of the solution, which contains 5 mg of benzalkonium chlo-
ride, and add it to the solutivn confaining the active drug.

%% soiution)

Otic Preparations

- Definidons/Types
cription, _ ‘
2 Ofic preparations can be in lquid, ointment, or powder dosage forms. Both ofic
solutions and suspensions, the liquid dosage forms, are prepared for instillation into
r

the ear. Solutions are liguid prepurations in which ol ingredients are dissolved,
; while suspensions are liguid preparations containing insoluble materials. Solutions
stved, are also used for frrigating the ear. Otic ointments are semisolid preparations that
; are applied to the exterior of the ear. Insufilations are preparations made of finely
divided powder that are administered to the ear canal, Insufflating a powder into
the ear canal is not tov commaon because the ear lacks fluids and a powder-wax

i container buildup may ocour

APOTEX_AZFL 0132316
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Historicad Uss

Throughout history medicotions have been administesed to the ear for a local
effsct. Early otic preparations were opplied by soaking materials, such as doth,
wood, of plants, in varivus oils or extracts from plonts or unimals and then plac-
ing the rapregnoted materiols in the ean A more recent method of applying otic
preparatiens invalves placing o liguid in the corand iriserting a cotton plug to keep
the medication from draining cut of the ear. This method i$ still used today, along
with the use of eqr irrigants, which clean debris from the ear, This debris Is the cause
of many otic infections.

Applications

Ot (trigating solutions, which may consist of surfuctunts, weak sodium bicar-
banate, boric adid (0.5%-1%6), or aluninum acetate selutions, may be warmed to
avout 237°C before instiflotion into the ear. These irrigating sofutions may be used
to remove ear wax, purilent discharges of infection, and foreign bodies from the
efr canal.

Otie suspeusions can be used when o tong duration of drug effect is desired or
when the drug is not soluble in the vehicles commonly used in olic preparations.

Fine powders used as insufflations may contain on antibacterial andfor an
antifingal agent that will create ¢ repositdey for the drug. A small rubber of plas-
tic bulb Insufflator (powder blower, puffer) can be used to blow, or insufflote, the
powder lnto the earn

Otic ointmients are seldom used. Any oinfrment base can be wsed in their prepa-
ration, howeves, and they may include antibocteriol, antifungad, or corticosteroid
ingredients. These ointments ¢r¢ applied directly to the exterior portons of the ear,

Composition

Cotegories of medications commonly used in the ear include local anesthetics,
clearsing agents {peroxides), anti-infectives, and antifungals. Also included are lig-
uids for cleaning, worring, or drying the external ear and for removing any fuids
that may be entrapped by a locol waxy buildup,

Yehicles used most often in ofic preporations are glycerin, propylene glycal,
and the lower molecular weight polyethylene glycals (PEGs), especially PEG 300,
These vehicles are viscous and will adhere to the ear canal. Water and aluohol
{ethanol and isopropyl) can be used asvehicles and solvents for some medications;
hawever, they ore used primarily for irtigation, since one of the therapeutic alms of
these preparations Is to kesp the ear canal dry to minimize bacterial/fungal growth.
Alcohiol can be used fisll strength. Yegetable oils, sspecially olive oil, are alse goad
vehicles. Minetal oil has been used as o vehicle for some antibiotics and anii-
inflammetory medications. Otic ointments primarily contain pewolatum s o vebi-
cle, whereas otic powdeis may contain tulc or lactose as a vehidle,

Preparation

The method of formulating olic preparations is similax for all four dosage
forms. The box on the next page lists the specific steps involved in preparing otic
selutions, suspensions, and oiintments and powders,
Physicochemical Considerations

Physicochemical considerations in developing otic preparations include solu-
bility; viscosity, tonicity, surfactant properties, and preservatives. Although sterility
iz not.generally a consideration; the products need to be “clean.”
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Solutions

L. Accurately weigh or measure each of the ingredients.

2. Dissolve the ingredients in about three fourths of the guantity of the vehicle and
mix well..

3, Add sufficient vehicle to volume and mix well.

4. Take a sample of the solution and determine the pH, clatity, and ather guality
control factors.

5, Package and label,
Suspensions
1. Accurately weigh or measure each of the ingredients,

Z. Dissolve or mix the ingredients in about three fourths of the quantity of the vehi-
cle and mix well.

3. Add sufficient vehidle to valume and mix well.

4. Take a sample of the suspension and determine the pH, and other quality control
factors.

5, Packag® in a suitable tontainer

6. Labei,

CHntrnents

1. Accurately weigh or measure each of the ingredients.

2. Mix each of the ingredients with the vehicle.

3. Take a sagple of the otftiment and determine the Guelity control fuctors.

4. Packoge and label

Powders

k. Accurately weigh -or measwre each of the ingredienis,

2. Geometrically mix the powders together, starting with the powders present in the
smallest quantity.

. 3. Toke o sample of the powder and determine the quality control factors.

| 4. Package and label.

Maony drugs are soluble in the vehicles coramonly used in these preparations.
If o drug is insoluble in these vehicles, the preparation can be prepered as o sus-
pension. Because most of these vehicles are relatively viscous agents, the addition
of suspending agents may not be necessary,

The viscosity of the preparation is imporiant in keeping the medication in the
ear canal, If the preparation is too thin, the medicotion will drain out of the ear. On
the other hand, if the medication is too thick, it may not reach the inner recesses of
the ear.

Hygroscopicity and tonicity gre important in the product’s ability to nid in
withdrawing fluids from the immediate aren of the ear If the product is hyperton-
i¢, some fluid may be withdrawn from the eay, thereby releasing some of the pres-
sure. If the product is hypotonic, however, some fluid may flow ingo the area,

Because many ear conditions are related to the difficulty in cleoning the eax,
the presence of o surfoctant in the preparation helps the medication spread out and
aids in breaking up sar wax. This action makes it easier to vemove any foreign
material.

APOTEX_AZFL 0132318

PTX0167-00015



Chasbes 20

Moy atic preparations gre seli-preserving because of the high concentration of
glycerin, propylene glycol, und the like. If these ugents are not present, it may be
wise lo add a preservative to minimize the chance of introducding bactetia that
might grow in an unpreserved product.

Quality Conivol
The compaunding pharmacist should follow standard guality control proce-

dures. These include chocking the volume/weight, pH, viscosity, appearance, and
odar of these produdts.

Packaging/Storage/Labeling

Otic preparations should be packaged
in dropper containers (see Figure 20-2),
pufters, or tubes appropriate for the product
and method of administration. Generally,
atic preparations should be stored ut either
room o refrigerated temperatures. They
should not be frozen. These preporations
should be labeled “For the Tar” “Discard
after [appropriate date],” and “Use Only as
Direcied.”

Stability Figure 20-2. Dropper containers in

Beyond-use dates for water-contain- -varwus&azgs S? smil,
ing formulotions dre no later than 14 7 ml, 15 mil., 30mi.,
doys, when stored at ¢old temperaiutes, for 80 mi, 125 mb).
products prefiared from ingredients in salid form. If nonagqueous liquids are prepared
using o manufaciured product, the beyond-use recommendation fs no later than 25%
of the time remaining on the products expiration date or & months, whichever is ear-
lier. For ali otber products, the beyond-use recommendaton is the intended dura-
tion of therapy of 30 days, whichever is earlier. These beyond-use recommendations
can be extended if there is valid scientific information to suppert the stability of the
product, as discussed in Chapter 4, “Stability of Compounded Products.”

Patient Counseling

Fotients should be instructed on how to apply drops to the ear from dropper
battles. They should alse be told to place a cotton: or gauze pad in the ear to keep
the lguid from esaping.

Somaple Formulation

-
Benzecaike Otic Solution

Benzocaina 200 g

Glyeerin gs 15 mb

1. Calculate the quuriity of each ingredient required for the prescription.
2. Accurately weigh or meosure each ingredient,

3. Dissolve the benzocaine in sufficient glycerin to make 15 mi of solution,
4. Package and label,
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Nasal Preparations

Definitions

Nosal solutions are sclutions prepured for nasal administration either as drops
or as sprays. Nasal suspensions are liquid preparations containing inscluble materi-
als for nesal administration. Nesal gels (see Chapter 19, “Gels”) and ointments ore
sernisolid preparations prepared for nasal application that can be for either local or
systemic use, The gels arg generally water soluble,

Historical Use

“Collunaria” is the term for early nasal preparations that originally contained
various oils as the vehicles, As it became apparent that spraying or dropping odl into
the nose could be harmful, there was o shift to using aqueous vehicles. Aqueous
vehicles with some modifications are wsed today in these preporotions, In recent
years, the trend in vehicle preporation has been toward developing isotonic, pre-
served vehicles that do not interfere with the action of nasal cilia.

Applications

A nunber of drug substances can be prepared as nusal selutions 1o be admin-
istered either as drops or as sprays; other dosage formns include nasal gels, jellies, or
oiniments. Some drugs are sufficienily volatile that they can be carried into the
riose through an inhaler.

Composifion

In addition to the active drugs, nasal preporations contain o number of excip-
iesits, including vehicles, buffers, preservatives, tonicity-adjusting agents, gelling
agents, and possibly antioxidants. Ingredients used in the formulation process must
be ponirritating and compatible with the nose.

Preparation

The methods used to formulate the four dosage forms of nasal preparations are
similar. The box below lists the steps to be followed when preparing nesul selutions,
suspensions, olatments, and gels.

Seheticns

1. Accurately weigh or measure etch of the ingredients.

2, Dissulve the ingredients in about three fourths of the quantity of sterilé wotgr for
injection and mix well

. Add sufficient sterile water for injection to volume and mix well.

4. Take a somple of the solution and deterniine the pH, clority, ahd othet quality
vontrol factors;

. Filter through a sterile 0.2 p filter Inte a sterile nasal container.

. Package and label.

X o large riumber of solutions are to be prepared, select a random samiple to be
assayed and checked for sterilily.

o)

e
L]

bt
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Suspensions (Method 1)

1. Accurotely weigh or measure each ingredient.

2. Dissolve/mix the ingredients in about three fousths of the quantity of sterile water
for fnjection and mix well,

3. Add sufficdient sterile water for injection to volume end mix well,

4. Talke a sarmple of the suspension and deterrnine the pH and other quality control
foctors.

3, yackage in a suiteble container for autoclaving,

&, Rutocluve, cool, and labsl.

7.1 a large mumber of suspansicns are to be prepared, select o rundom samplé to
be assayed and checked for sterility,

Suspensions (Method 2)
1. Accurately weigh or measuire each ingredient,
2. Sterilize each ingredient using o suitable method.
3. Dizsolve/mix theingredients in cbowt thive fourths of the quantity of sterile water
for injection and mix well.
. Add suficierst sterile water for injection o volurae and mix well,
. Toke a sample of the suspension and determine the pH and other quality control
factors.
&. Packoge and label.
. If o longe nusnber of suspensions are to be prepared, select a random sample to
be assayed und checked for sterflity.
Dintenents
1. Accurately weigh or measure euch ingredient.
2. Stevilize each ingredient using a suitable method.
3, Mix each ingredient with the sterile vehicle,
4. Take o sample of the ointment and determine the quaiity contral factors.
5. Package ond lebel.
&. If a loxge nurber of ointments are to be prepared, select a random sample to be
assayed and checked for sterility.
Gels
1. Accurately weigh or measure each ingredient.
2. Dissolve the ingredients in about thiree fourths of the quontity of sterile water for
injection and mix well,
3. Filter thyough a sterile 0.2 p filfer into a sterile containen
4. Add the gelling agent {previously sterilized) and mix well.
5, Add sufficient sterile water for injection te vohume/weight and mixz well.
&, Toke a sornple of the gel and determine the pH, clarity, ond other quality control
factoss.
7. Package and label. {Note: Sterile 1-raL syringes that are preloaded with individ-
ual doses work well.)
R. If o large number of gels are fo be prepared, select @ random sample to be
assaved and checked for sterility.
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snarohions

Physicochemical Consideratons

A vehide for a nasal solution would have o pH in the range of 5.5 to 7.8 and
a mild buffer capacity. It would be isotonie, stable, preserved, and compatible with
normal ciliary motion and ionic constituents of nasal secretions, as well s with the
active ingredient. [t would not modify the normal mucas viscosity.

pH and Buffering

Nosal preparations are ordinarily buffered at the pH of maximun stability for
the drug(s) they contain. The buffers are included to minimize any change in pH
that may ocour during the storage life of the drug. This change in pH can affect the
solubility and stobility of drugs; consequently, it is mportant to minimize such fluc-
tuations. The buffer systern should be designed to maintain the pH throughout the
expected shelf life of the product, but with a low buffer capacity, Generally, pH in
the range of 4 to 8 is considered optimum. pH and buffer-phosphate buffer systerms
are usually compatible with most nasal medications.

Touicity Adjustment

The preferred agents for adjusting the tonicity of nasal solutions are sodium
chloride and dextrose. Severely hvpertonic selutions should be avoided. Masal fluid
has an isotonicity value similar to o 0.9% sodium chloride solution. It the isctonlc-
ity is beyond the proper range, the nasal cliary movement may slow or even stop.
Tonicity values ronging from 0.6% to 1.8% sodium chioride equivalency are gener-
ally accepiable, i the solution of the active drug is hypotonie, it may be necessary
f add o substance to attain the proper tonicity range. Sodium hiloride, bovic acld,
and dextrose are commonly used for this purpose. A tonicity of 300 mOsr/L is
ideal, although a range of 200 to 600 mOsra/ is acceptable.

Sterilivy

Masal preparations should be sterife. Sterility is best achieved through stexile fil-
tration, which involves using a sterile membrone filter of G.45 1 or 0.2 4 pore size
and filtering into « sterile container. Other methods of sterilizing ingredients indude
dry heat, steam under pressure (outoclaving), and gos sterilization with ethylene
oxide.

Cther Exciplents

Since wosi nasal preparations ore prepored in mult-use containers, they must
be preserved. The preservative used must be compatible with the active doag as well
as with alf other exciptents in the product. Comimon preservatives that can be used
for nasal products are shown in Table 20-1.

Antioxidanis

Antioxidanis may be required for selected octive drug ingredients. Table 20-2
rontaing antioxidonts that can be used In nosal preparations.

Quality Control

The compoursding phormadist should follow standord quality conteol proce-
durgs. These include checks for sterility, carity (solutions), pH, and volume/weight.
Sterility can be checked by plating o sample of the product on an agar plate and
checking for microbdal growth. I this procedure is not feasible, product samples can
he sent to a laboratory for testing.
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Packaging/Storage/Labeling
Containers for dispersing nasal
prepardtions inchude dropper bottles,
spray bottles (see Figure 20-3), and
syringes {for gels and ointments). Gener-
13 ¢ prepurations should b
at eithey room temiperdiure or yefrigerat-
ed. They should not be frozen. These prep-
arations shiould be labeled "For the Nose™
and “Discard after [appropriate dote].”

) Figurs 203, Masal spray bottles in
Stability various sizes {15 mL,
Reyond-use dates for water-contain- 20 ml, 30wl

ing formulations are no later than 14
days, when stored af <old temperatuies, for products prepared from ingiedients in
solid form. If nonaqueous Houids are prepared uwmg a mdnufactured product, the
beyond-use recommerndation is no luter than 25% of the time remaining on the
plodu wpiration date or 6 months, whichever is ealier. For all other products,

the beyond-use recommmendation is the intended duration of therapy or 30 days;
whichevér is earlier. These beyond-se recommendations can he extended if vaiid
scientific information is available to support the stability of the product, os dis-
cussed in Chapter 4, “Stability of Compounded Froducts.”

Patient Counseling

When systemic therapeutic diugs, such a3 dihydroergotamine mesylate or mor-
phine sulfate, are to be adniinistered, the pharmacist should calibrate o dropper or
spray coniainer 1o deliver a consistent and uniforit dosé. The patient should be
taught how 1o use the dosage devive propetly.

Sarnple Vehicle

- Gisnersl Nasel Solution Yehicde

{pH 6.5 and isptonic)

Sodium acid phosphate, 0.65 ¢
hydrous

Cisodium phosphate; .54 g
hydrous

Sodium ¢hlovids .45 g

Benzalkonivwm chioride 0.05-0.0% ¢

Distitled water s ad 100 mL

1. Calculate the quantity of each ingredient required for the vehide,
. Accurately weigh or measure each ingredient.

. Dissolve the ngredients in ubout 75 ml of the distilled water.

. Adjust the pH to 8.5 if necessary.

. Add sufficient distilled water to make 100 mi.

. Filter through a 0.2 1 filter.

. Packdge and label.

]
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Soenple Formulotions

B{ Atropine Sulfots 0.5% Nasal Solution

Airopineg suifate 500 mg
Bodium chioride 835 my
Starile water for injection  gs 100 mk

1. Calculate the guantity of each ingredient requived for the prescription.

oithes in 2. Accurately weigh or measure sach ingredient.
15 ml, 3. Dissolve the atropine sulfate and the sodium chioride in about 95 mL of

2 sterile water for injection.
4. Add sufficient water for injection to moke 100 ml.
. Hlter through a 0.2 p filter into a sterile container.

. Package ond label.
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Desmopressin Scetste Masal Solution 0.033 mgiml.

Desmopressin solution 285 mb
0.1 mg/imb
0.9% Sodium chiloride Sl
ate or mor- : solution
. dropper or 1. Caleulate the gquantity of each ingredient required for the prescription.
b should be ; 2. Arcurately weigh or measure each ingredient,

3. Mix the two solutions together and mix well,
4. Filter through a 0.2 p filter into a sterile container.
5. Package and label,

E:%(‘ Baline Masal Mist

Sadium chioride 850 myg

Monobasic potassium 404 mg
phosphate

Dibasic potassium 30 my
phasphate

Benzalhonium chioride 0 g

Sterile water for injection gs 100 mb

1. Calculate the quantity of sach ingredient reguired for the prescription.

2. Accurately welgh or measure each ingredient,

3. Uissolve the ingredients in sufficient sterile water for injection to make 100
b of solution.

. Filter through o 0.2 p filter into a sterile solulion.

o

5. Package inn a nasal spray bottle.
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Hylommtaxoline Hydrochioride Nasal Drops

Xylometazoline hydroshinride 100 mg

Sodium chiorids 850 my

Benzatkonium chiortde 0 myg

Starile water for infection g8 100 mb

1. Calenlate the quantity of each Ingredient requirved for the prescription.

2. Accurately weigh or measure eoch ingredient,

9, Dissobve all the ingredients in sufficient sterile water fof injection to make
100 mi.

4. Filter thxough a sterile 0.2 p filter into a sterile container.

5. Package and label.

* Progesterons 2 wghl. ¥ sel. Nasel Solstion

Progesterane 20 mg

Dimathyl-foysladextrin G2 mg

Sterile water for infection 1 ml

1. Calculate the quantity of each ingredient required for the prescription.

2. Accurately weigh or measure each ingredient.

3. Dissolve the dimethyl-B-cycdodexirin in 0.9 mL of stevile water for injection.
. Add the progestefoné ond stir until dissolved.
. Adjast the pH o 7.4 using efther dilutg hydrochioric adid or dilute sodium

hydroxide solution.
6. Add sufficient sterile water for injection to make 1 ml.
7. Package and label.

Seopolaming Hydrobromide 0.4 meD.1 mlk Masal Bolution

Seopolaming hydrobramide A0 mig
Buffar salution (pH %) 5mb
0.8% Sodium & 100 mL
chioride solution
1. Calculate the quantity of each ingredient required for the preseription,
2. Accurately weigh or measure each ingredient.
3. Dissolve the scopolamine hydrobromide in about 50 ml of the 0.9% sodi-
um chloride solution.
4. Add the pH 5 buffer and mix well.
5. Add sufficient 0.9% soditom chiloride solution to volwme and mix,
8. Filter through a 0.2 p sterile filter nte o sterile container.

7. Package in o metering nasal spray contuiner and label,
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