VOLUME 1 NUMBER 1

Secundum
Artem

Current & Practical Compounding
Information for the Pharmacist.

A ongoing CE Progrant provided by a grant
from Paddock Laboratories, Inc.

STABILITY OF EXTEMPORANEOUSLY PREPARED ORAL
LIQUID FORMULATIONS - Part VI

GOALS AND OBJECTIVES

Goal: To provide information from the peer-reviewed literature on stability studies of oral liquids.

Ob]echve fter reading and studying the article, the reader will be able to:
. Discuss issues related to compounding with commercial products.
z, Assign a beyond-use date that can be used when any of the drug
discussed in this article.
3. Provide a method of for any discussed in this article.
4. Describe two examples of problems that can occur when compoundmg with commercial products.
INTRODUCTION

Which is best? Compounding using commercial prod-
ucts or bulk drug substances? It is always best to use
USP and NF grade substances in compounding, if avail-
able. If not, according to USP General Chapter <795>,
one can use an appropriate ACS or FCC grade sub-
stance. The advantage in using these substances is the
standards are generally about 98-102% of the label claim
for potency.

In many cases, however, the only reasonable source of a
drug for preparing an oral liquid for a child, elderly
adult or for a patient that cannot swallow an oral solid,
is a commercial drug product. Some concerns of which
to be aware are the following:

1. Commercial products contain excipients that
‘must be considered. For example, many products
have cellulose derivatives and can result in a
thick preparation that is difficult to pour; others
may have excipients that cause a change in the
PH of the preparation.

2. Commercial products have wide ranges in
potency and still meet USP standards. For example,
tablets and capsules generally are in the range of
90-110% of label. However, some products may
be allowed 80-120% of label; some are even more
broad. When calculating the quantity for the pre-
scription, the dosage forms are considered as
containing 100% of label. Generally, this is no
problem. However, if a sample is analyzed for
potency, it may be outside the USP standard for
compounding of 90-110% of label; this out-of-
specification result may occur through no fault of
the compounder.

In summary, use bulk drug substances when compound-
ing to be more accurate, as appropriate. In the
formulations presented here, both bulk substances and
commercial products are used. The concentrations of the
active drugs in the various formulas in the studies report-
ed in this paper are noted in Table 1.
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For 200 mL, ten of the 20 mg lisinopril tablets were placed
in 10 mL of purified water in a calibrated container and
shaken for one minute. Bicitra (30 mL) was added and the
container shaken again. Next, 160 mL of Ora-Sweet? SF
was added and the product shaken well. The pH of the

STABILITY OF EXTEMPORANEOUS
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Codeine phosphate (C,gH, NO;+H;PO,1/2 H,0, MW
406.35) is widely used as an analgesnc and cough suppres-
sant. It occurs as fine, white, needle-shaped crystals or as
a white, crystalline odorless powder. It is freely soluble in
water and slightly soluble in alcohol. It is affected by light

as within the targeted range
of pH 4 to 5. Since the lisinopril tablets contain calcium
phosphate that can result in an increase in pH in the vehi-
cle, the Bicitra was added to keep the pH range below 5 to
maintain the effectiveness of potassium sorbate, the
preservative. The preparation is stable for at least four
weeks when stored at or below 25° C under ambient light

Table 3
Stability of 1 mg/mL lisinopril in Ora-Sweet and Bicitra
stored at room temperature.

Table 1
Concentrations of the various drugs in the studies
reported in this paper.
Drug o (mg/mL)

Codeine phosphate 3
Lisinopril 1
Naratriptan 05
Phenobarbital 10
Rifabutin 20
Sodium phenylbutyrate 200
Tacrolimus 05 exposure.?
Terbinafine 25
Valacyclovir 50
Valsartan 4

Y Initial Concentration Remammg at25°C

Time (Days)
0 100.0 (0.40)
7 99.7 (0.57)
14 100.0 (078)
28 1005 (0.21)
42 99.6 (0.14)

and its solutions are acid to litmus.! For the
codeine phosphate was dissolved in a smal 1 quanmy of
sterile water for irrigation and then diluted to volume
with Ora-Sweet®. The preparation was placed in amber
polyethylene terephthalate bottles and sealed with child-
resistant caﬁs as well as in amber oral polyethylene
syringes with silicon elastomer tips and stored at 22-25° C
for 98 days. The results of the study in Table 2 demon-
strated that codeine phosphate in Ora-Sweet is stable for
at least 98 days at room temperature protecled from light.
The pH of the syrup was initiall 2 and remained
unchanged throughout the study. Tﬁ ere were no changes
in color, clarity, or odor and no visible solids or microbial
growth were observed.?

Table 2
Stability of 3 mg/mL codeine phosphate in Ora-Sweet
stored at room temperature.

% Initial Concentration Remaining at 25° C
Containers

Time Oral Syringe Plastic Bottle
(Days)

0 3.04 (0.027 300 (0.02)°
7 1004 (0.07) =

14 101.4 (0.05) 998 (0.7)

28 99.6 (0.8) 99.5 (0.6)

2 1001 (0.7) 100.9 (0.7)
56 99.7 (1.0) 100.2 (1.4)

70 1008 (0.9) 1009 (0.8)
98 100.0 (0.7) 99.7 (1.4)

 Mean (:S. D.) initial (mg/mL)

Lisinopril (CyHy N;O5+2H,0, MW 441.52), an antihyper-
tensive, occurs as a white, crystalline powder that melts at
about 160° C with decomposition. It is soluble in water
and pradlcally msoluble in alcohol.! The tablets also con-
tain calcium ‘mannitol, ium stearate,

Naratriptan hydrochloride (C;;H,N;0,8-HCl, MW
371.93), used in the treatment of migraine headaches,
occurs as a white to pale yellow solid that is readily solu-
ble in water. The tablets also contain croscarmellose
sodium, hypromellose, lactose, magnesium stearate,
microcrystalline cellulose, triacetin and titanium dioxide,
iron oxide yellow (2.5 mg tablet) and indigo carmine alu-
minum lake (FD&C Blue No. 2) (2.5 mg tablet).*

The 05 mg/mL oral suspension was prepared using 2.5 mg nara-
triptan hydrochloride tablets in a mortar and reducing
them to a fine powder. The Ora-Plus® was added in small
increments (half the volume of the preparation) with mix-
ing to form a smooth, uniform mixture. The Ora-Sweet or
Ora-Sweet SF was added to volume after transferring the
mixture to a calibrated plastic bottle. The preparation was
stored at room temperature for up to 7 days and refriger-
ated temperature for 90 days.

Table 4
Stability of naratriptan hydrochloride 0.5 mg/mL stored
at room and refrigerated temperatures.

% Initial Concentration Remaining

23°C 23°C re rc

Day Ora-Sweet Ora-Sweet S Ora-Sweet  Ora-Sweet SF

[Ora-Plus  [Ora-Plus Ora-Plus [Ora-Plus.
O(g/mL) 191(06) 191(04) 189(0.5)  188(04)
7 1000(10) 99.0(32)  1021(16)  98.9(5)
14 - - 984 (L) 995(27)
21 - - 979(11)  995(27)
30 - - 1005 (1.1) 1016 (3.1)
60 - - 979(10) 1000 (48)
90 - - 958(28) 1005 (26)

* Nominal concentration. Diluted 25 fold with mobile phase for analysis

starch and iron oxide (10 and 20 mg tablets).




The results of the study in Table 4 showed that naratrip-
tan prepared from tablets in e ual arts of Ora-Plus with
Ora-Sweet and Ora-Plus with -Sweet SF are stable for
at least 7 days at 23° C and 90 days at4° C3

Phenobarbital (Cp,H,,N;0, MW 232.24), used in treat-
ing seizures, occurs as white, odorless, glistening, small
crystals or as a white, crystalline powder that may exhib-
it polymorphism. It is very slightly soluble in water and
is soluble in alcohol. Its saturated solution has a pH of
about 5 and the powder is stable in air.!

Table 5
Stability of phenobarbital 10 mg/mL in Ora-Plus with
Ora-Sweet or Ora-Sweet SF in amber plastic bottles
stored at room temperature.

% Initial Concentration Remaining at 25° C

ene terephthalate G prescription bottles sealed with child-
resistant caps and stored at 4, 25, 30 and 40° C. Samples
were obtained periodically for 12 weeks. The results
showed rifabutin 20 mg/mL was stable for at least 12
weeks at all temperatures used in the study, as shown in
Table 6.7

Sodium phenylbutyrate (C,oH,NaO, MW 186.18) is a
prodrug for sodium phenylacetate that is used for hyper-
ammonemia in patients with enzymatic deficiencies in the
urea cycle. It is also under investigation for treatment of
some sickle-cell disorders.3

Sodium p 200 mg/mL was pre-
pared using sodium phenylbutyrate powder. The powder
was levigated with a small quantity of the diluent (Ora-
Plus with Ora-Sueet or Ora-Phus aith Ora-Swweet SF; 1:1) to
form a smooth suspension. The liquid was transferred to a
calibrated amber plastic prescription bottle and additional
diluent was used to rinse the mortar and add to the cali-
brated volume until the final volume was reached. The

Day Ora-Sweet Ora-Sweet SF
/Ora-Plus /Ora-Plus
0 10.03 (0.06) 9.97 (0.20)
14 9920 (0.89) 100,51 (0.85)
30 99.45 (1.26) 99.78(1.19)
60 98.36 (2.07) 99.02 (1.11)
115 98.10 (1.26) 99.54 (1.50)

@ Mean (+5.D.) initial concentration (mg /mL)

The phenobarbital 10 mg/mL suspension was made by
crushing ten 60 mg phenobarbital tablets in a glass mor-
tar followed by the addition of 30 mL of Ora-Plus with
mixing. Finally, either Ora-Sweet or Ora-Sweet SF was
added with mixing to a final volume of 60 mL. The sus-
pensions were placed in two ounce amber plastic bottles
and stored at room temperature. The results showed at
least 98% of the initial concentration remained through-
out the 115 day study period, as shown in Table 5.6

Rifabutin (C,sHy,N,0;, MW 847.02), an antimycobacte-

rial, occurs as a red-violet powder that is very slightly
soluble in water and sparingly soluble in alcohol.!

able 6
Stability of rifabutin 20 mg/mL in Ora-Plus with
Ora-Sweet (1:1) stored at room and refrigerated temperatures.

% Initial Concentration Remaining
25°C

Ora-Sweet
/Ora-Plus

206 (04
97.7(0.7)
100.4 (2.8)
1018 2.1)
984(22)
12 992 (22)

2 Mean (+5.D.) initial concentration (mg/mL)

Week

101.6 (1.5)
103.1 (1.6)
1009 (1.2)
1011 (1.2)

S P

Rifabutin 20 mg/mL oral liquid was prepared by using
the rifabutin capsules. The capsules were emptied into a
mortar and Ora-Plus with Ora-Sweet (1:1) was added in
portions to volume. The liquid was placed in polyethyl-

were stored at room temperature and sam-
pled periodically for up to 90 days. The results showed
that sodium phenylbutyrate 200 mg/mL oral liquid is sta-
ble in both vehicles” for at least 90 days at room
temperature, as shown in Table 7.

Table 7
Stability of sodium phenylbutyrate 200 mg/mL in two.
vehicles at room temperature.

% Initial Concentration Remaining at 25° C

Day Ora-Sweet Ora-Sweet SF
[Ora-Plus [Ora-Plus
0 200.16 (0.15)* _ 199.64 (1.16)*
7 98.70 (0.94 95.44 (2.50)
14 9952 (1.03)  98.28 (1.06)
2 9947 (0.79)  98.06 (0.95)
60 99.71 (0.99) 99.70 (0.80)
%0 9717 (200)  97.44(1.34)

@ Mean (45.D.) initial concentration (mg/mL)

Tacrolimus (C,;HuNO,,*H,0, MW 822.03) appears as
white crystals or as a crystalline powder that is practically
insoluble in water and d frecly soluble in ethanol. It has a

It is used to prevent or reverse transplant rejection and is
also applied topically in the management of moderate to
severe atopic eczema.® The capsules also contain lactose,
hydroxypropyl methylcellulose, croscarmellose sodium,
magnesium stearate, gelatin, titanium dioxide and ferric
oxide.

Tacrolimus 0.5 mg/mL oral liquid was prepared using the
tacrolimus capsules which were opened and emptied into
a glass mortar. The vehicle used was an equal mixture of
Ora-Plus and Simple Syrup, NF. A small quantity of the
vehicle was added to form a paste then a liquid. The mix-
ture was transferred to either a calibrated amber plastic or
glass prescription bottle and additional vehicle was used
to rinse the mortar before being added to the remainder of
the preparation. This was repeated until the final volume



was achieved. The preparation was stored at room
temperature for 56 days with periodic sampling. The
results, as shown in Table 8, reveal that tacrolimus
0.5 mg/mL in a mixture of Ora-Plus and Simple
Syrup, NF (1:1) is stable in either glass or plastic for
at least 56 days at room temperature. There was no
detectable change in color or odor and no appreciable
change from the initial pH value of 4.6 (+/-0.1) in any of
the suspensions.”

Table 8
Stability of tacrolimus 0.5 mg/mL in a 1:1 mixture
of Ora-Plus and Simple Syrup, NF stored at room

quantity of the vehicle (Ora-Plus and Ora-Sweet; 1:
was used for make a smooth paste. Additional vol-
umes of the vehicle were added and the preparation
transferred to a graduate where it was brought to final
volume. The suspension was packaged in amber poly-
ethylene prescription bottles and stored at both room
and refrigerated temperatures. Samples were with-
drawn for up to 91 days. The results in Table 9 show
that terbinafine hydrochloride 25 mg/mL is stable for
up to 42 days in polyethylene prescription bottles at
both room and refrigerated temperatures. The pH of
the suspension decreased only very slightly over 91
days, from an initial pH 5.6 to 5.5. 2

temperature in both glass and plastic

% Initial Concentration Remaining

Day Glass Plastic

0 05033 (0.0073) 04971 (0.0049)°

7 102.2 (1.3) 101.3 (1.1)
15 99.3 (2.5) 100.2 (0.7)
30 1007 (1.6) 98.9 (1.6)

45 100.0 (1.1) 99.1(19)
56 98.3(13) 100.7 (1.3)

@ Mean (+5.D.) initial concentration (mg/mL)

Valacyclovir hy (Cy3H,NO,-HCL, MW
360.80) is a white to off-white powder that is soluble in
water to the extent of 174 mg/mL. It is a prodrug of
the antiviral acyclovir used in the treatment of herpes
zoster and herpes simplex infections of the skin and
mucous membranes, including genital herpes® The
caplets also contain carnauba wax, colloidal silicon
::lioxidc, crospovidone, FD&C Blue No. 2 Lake,

P stearate, microcrystallin
cellulose, polyethylene glycol, polysorbate 80, povi-
done, and titanium dioxide.*

An additional study involving tacrolimus was con-
ducted at 1 mg/mL in a 1:1 mixture of Ora-Plus and
Ora-Sweet in amber plastic containers at room tem-
perature where the results demonstrated stability for
about 4 months (132 days). 1!

Terbinafine hydrochloride (C,HyN+-HCI, MW
327.90), an allylamine derivative with a broad spec-
trum of antifungal activity, occurs as a white to
off-white fine crystalline powder that is slightly solu-
ble in water and soluble in alcohol and milts at
195-198° C.18 The tablets also contain colloidal silicon
dioxide, hydroxypropyl methylcellulose, magnesium
stearate, microcrystalline cellulose, and sodium
starch glycolate.

Table 9
Stability of terbinafine hydrochloride 25 mg/mL
stored at room and refrigerated temperatures.

% Initial Concentration Remaining

25°C ec

Day Ora-Sweet Ora-Sweet
[Ora-Plus. [Ora-Plus.

0 277 (157 265(09)°
7 95.2 (0.8) 98.7 (3.3)
14 97.8 (1.4) 953 (2.1)
28 955 (3.1) 964 (2.3)
2 93.7 (1.9) 96.6 (1.3)
56 79.0 (4.0) 87.4(3.7)
70 718 (4.0) 763 (1.9)
91 726 (2.3) 77.6 (2.1)

@ Mean (45.D.) initial concentration (mg/mL)

Terbinafine hydrochloride 25 mg/mL was prepared
using the terbinafine tablets. The tablets were
crushed to a fine powder in a mortar and a small

Table 10
Stability of valacyclovir 50 mg/mL oral liquids at
refrigerated temperatures.

% Initial Concentration Remaining

rc
Day Ora-Sweet  Ora-Sweet SF
/Ora-Plus [Ora-Plus

0 516 (020 524 (027
2 97.0 (3.1) 99.5 (4.3)
7 945 (2.1) 96.8 (2.4)
14 926 (0.5) 947 (19)
21 91.6 (2.4) 901 (3.8)
2 87.7 (1.1) 87.4(0.6)

@ Mean (+5.D.) initial concentration (mg/mL)

‘The valacyclovir hydrochloride 50 mg/mL oral liquid
was prepared using the caplets and a porcelain mor-
tar; the caplets were first crushed to a fine powder.
Then 40 mL of Ora-Plus was added, 5 mL at a time
with mixing between additions. The product was
transferred to an amber glass bottle. The mortar and
pestle were thoroughly rinsed with 10 mL of Ora-Plus
and added to the final container (5 rinses). Then either
Ora-Sweet or Ora-Sweet SF was added to bring the
total volume to 180 mL. The bottles were stored at
refrigerated temperature. Table 10 shows both prepa-
rations stable in the refrigerator for 14 days. The
standard deviations are too great to extend the storage
period to 21 da e pH values remained
unchanged as did the physical observations.|3

Valsartan (C,,H,oN,0,, MW 435.52) is a white to prac-
tically white fine powder that is slightly soluble in
water, soluble in alcohol and melts at 116-117° C. It is
an angiotensin II receptor antagonist with actions sim-
ilar to those of losartan and is used in the management



of hypertension.® The tablets also contain colloidal
silicon dioxide, crospovidone, hydroxypropyl methyl-
cellulose, iron oxides (yellow, black and/or red),
‘magnesium stearate, microcrystalline cellulose, poly-
ethylene glycol 8000 and titanium dioxide.*

Valsartan 4 mg/mL suspension was prepared by
adding 80 mL of Ora-Plus to an amber glass bottle con-
taining eight Diovan 80 mg tablets and shaken for 2
minutes. The resulting suspension was allowed to
stand for 1 hour after which it was shaken again for a
minimum of 1 additional minute. After shaking, 80 mL of
Ora-Sweet SF was added with shaking for at least 10
seconds. When stored at room temperature, the sus-
pension is good for 30 days and when stored at
refrigerated temperature, is good for 75 days.!*

CORRECTION: Secundum Artem Volume
14, Number 3 vehicle of losartan potassium
should read “a volumetric mix of Ora-Plus

and Ora-Sweet SF...”
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