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Abstract

Obj ect ive: To assess the physical, chemical and microbiological stability of two oral suspensions 

of carbamazepine at  concent rat ions of 2.5% and 5%.

Met hods:  Both oral suspensions were compounded f rom powdered carbamazepine and Ora-

Sweet  SF® and Ora-Plus® commercial compounding excipients. At  the 2, 4 and a 6-month marks, 

dif ferent  qual it y assays were performed,  comprising physical (pH,  st ate of  t he suspension, 

organolept ic propert ies), chemical (HPLC) and microbiological assays.

Result s: The inal concentration at 6 months for both the 2.5% and 5% carbamazapine suspensions 
was 22.9 and 45.9 mg/ ml respect ively,  with calculated richness values between 90 and 110% 

fulilling USP23 NF18 requirements. No changes in physical properties and no culture growth 
were observed during the study period.

Conclusion:  Both oral suspensions are physically, chemically and microbiologically stable for at  

least 6 months when preserved at room temperature in amber glass lasks.
© 2010 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Análisis de la estabilidad de dos suspensiones orales de carbamazepina

Resumen

Obj et ivo: Analizar la estabilidad isicoquímica y microbiológica de dos suspensiones orales de 
carbamazepina al 2,5 y al 5%.
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Introduction

Carbamazepine is t he ant iepi lept ic drug of  choice f or 
part ial  epi lept ic seizures and general ised t onic-clonic 
sei zur es.  I t  i s al so i nd i cat ed f or  t r i gemi nal  and 
glossopharyngeal  neuralgia,  bipolar disease and severe 
behavioural  disorders.  It  is especial ly recommended for 
children, given that  it  has a slight  depressant  ef fect  on the 
cent ral nervous system, and a bet ter adverse effect  prof ile 
t han phenyt oin and phenobarbi t al .  It  has good bio-
availabil i t y when administ ered oral ly,  which is improved 
when t aken wi t h f ood and which is great er  f or  l iquid 
forms. 1 Drug metabolism is mainly hepat ic (98%); it s main 
metabolit e being carbamazepine 10,11-epoxide,  which is 
pharmacological l y act ive.  It  causes a dose-dependent  
enzyme sel f - i nduct i on,  whi ch var i es great l y among 
individuals.  As such, t reatment  safety and ef f icacy can be 
opt imised when dosage i s personal i sed by means of 
monitoring carbamazepine plasma concent rat ion. 

In Spain,  carbamazepine is only market ed in sol id oral 
dosage forms (Tegretol®, Novartis Farmacéutica, Barcelona, 
Spain, in 200 mg and 400 mg tablets), which is not  the case 
in other European count ries where carbamazepine can be 
found as a l iquid oral suspension (2%).  Carbamazepine in 
l iquid dosage form is ext remely useful as a more precise 
dose can be administered when personalising t reatment  in 
accordance wit h plasma levels.  It  is also benef icial  for 
dysphagic people or children. As such, the pharmaceut ical 
indust ry has lef t  a gap,  which cal ls f or pharmacist s t o 
compound a liquid oral dosage which can be administered to 
these groups. In most  cases, these liquid dosage forms are 
compounded using carbamazepine preparat ions on t he 
market  (i.e. Tegretol® tablets). However, this method poses 
problems associat ed wi t h cur rent  drug compounding 
regulat ions, 2 and because unwant ed excipient s may be 
incorporated int o t he f inal product .  Given t his sit uat ion, 
t hi s st udy i s t o assess t he physi cal ,  chemi cal  and 
microbiol ogical  st abi l i t y of  t wo carbamazepine oral 
suspensions at  2.5% and 5% concent rat ions,  based on t he 
pure act ive ingredient .

Methods

We pr epar ed 2 car bamazepi ne or al  suspensi ons at  
concent rat ions of 2.5% (25 mg/ ml) and 5% (50 mg/ ml).  We 
compounded t he suspensions in accordance wit h Spanish 
compounding regulat ions.2 We used carbamazepine powder 
as a raw mat erial  (Carbamazepina Ph Eur®,  Laborat orio 
Fagrón Ibérica, Barcelona, Spain) and a 50/50 ratio of Ora-
sweet  SF® and Ora-plus® (Paddock Laboratories, Minnesota, 
USA). Ora-sweet SF® is a sugar- and alcohol -f ree syrup 
vehicle which cont ains sorbi t ol ,  glycer ine and sodium 
saccharin.  Ora-plus® is an oral  suspending vehicle which 
con t a i ns d i f f e r en t  susp end i ng agen t s such  as 
carboxymethylcellulose sodium, microcrystalline cellulose, 
xanthan gum and carrageenan, amongst  others. Suspensions 
were compounded in t he fol lowing way:  we weighed t he 
necessary amount  of carbamazepine powder and we crushed 
it  in a mort ar for t hree minut es unt i l  we obt ained a f ine 
powder.  Then, we added the powder t o a mixture of  Ora-
sweet  and Ora-plus (50/ 50 rat io). We put  the suspension in 
an amber glass f lask and labelled it  appropriately. We kept  
t he carbamazepine suspension at  room temperature (24- 
27 ºC) throughout  t he study period and conducted qualit y 
cont rol t est s 24 hr af t er compounding,  and at  t he 2,  4,  6 
month-marks for: 

1)   Physical  assays:  pH t est ing (pH met er 2000™ (Crison, 
Barcelona,  Spain),  cal ibrat ion 4 and 7.01),  st at e of 
suspension,  gases released and sensory characterist ics 
(smell, colour, etc.).

2)   Chemical assays: calculat ing the amount  of the substance 
in t he sample (richness) using high performance l iquid 
chromat ography (HPLC).  We used t he HPLC Hi t achi 
D-7000™ system for analysis (Hitachi High-Tech, Tokyo, 
Japan), and we employed the following chromatographic 

condit ions:
•  Mobile phase composition: phosphate buffer (pH 5.3): 

acetonit rile: methanol (55:17:28).
•  Column: LICHROCART®;  LiChrospher® 100 RP-18 (5 ìm), 

(Merck KGaA, Darmstadt , Germany).

Método: Las suspensiones orales se elaboraron a partir de carbamazepina en polvo y los vehícu-

los comerciales Ora-sweet  SF® y Ora-plus®. Se realizaron controles de calidad físicos (pH, estado 
de la suspensión y características organolépticas), químicos (cromatografía líquida de alta reso-

lución [HPLC]) y microbiológicos a los 2, 4 y 6 meses de la preparación.

Result ados: La concent ración a los 6 meses de las suspensiones de carbamazepina al 2,5% y al 

5% resultó de 22,9 mg/ ml y de 45,9 mg/ ml, respect ivamente, con valores de riqueza obtenidos 

mediante la cromatografía líquida de alta resolución se encontraron entre el 90 y el 110%, tal y 
como exige la Farmacopea Americana 23 NF18. Durante el período del estudio no se observó 
modiicación de los parámetros físicos ni crecimiento en los cultivos microbiológicos realiza-

dos.

Conclusiones:  Ambas suspensiones orales son estables física, química y microbiológicamente 
durante al menos 6 meses a temperatura ambiente y en frasco de vidrio topacio.

© 2010 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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• UV detection at 210 nm.
• Injection volume: 20 ìl.
• Flow rate: 20 ml/min.

We cr eat ed cal i br at i on cur ves f or  each of  t he 
measurements taken during the study period. To be able to 
obtain calibrat ion curves we prepared l iquid standards at  
10,  20,  50,  100 and 200 ppm in HPLC-qual i t y met hanol 
(LabScan,  Gl iwice,  Poland),  using t he same bat ch of 
carbamazepine that  was used in the compound medicat ions 
(Figure).

Last ly,  we calculat ed t he samples’  concent rat ions by 
ext rapolat ing the calibrat ion curve peaks obtained using the 
standards’  chromatograms.

c)   Microbiological  assays:  We st udied t he aerobic and 
anaerobic bact eria growt h.  We used t he direct  plat e 
cult ure method in a blood agar,  pol ivit ex agar and SCs 
culture media with an aliquot  of 1 ml of the compounded 
suspensions.  We per f ormed each assay t wice,  and 
incubated them at  37 ºC for 48 hours before checking for 
bacterial growth on the media.

Results

Carbamazepine suspensions at  2.5% and 5% had an init ial 
carbamazepine concent rat ion of  22.9 mg/ ml  and 49.5 
mg/ ml ,  r espect i vel y,  whi ch i s di f f er ent  f r om t he 
t heoret ical  ini t ial  concent rat ion of  0. 08% and 0. 01%, 
respect ively.  Both suspensions were l ight  pink and sl ight ly 
viscous,  wit h a faint  f ruit y smel l .  They were bot h easi ly 
dispersible,  were bubble-f ree and had a pH of  4.5 (±0.2). 
The excipient s had t hese same charact er ist ics so t hat  
carbamazepine did not  modify t he sensory propert ies of 
t he compound for t he concent rat ions t est ed.  Ora-plus® 
was pract i cal l y odour l ess and mi l ky whi t e in colour, 
whereas Ora-sweet ® had a sl i ght  pi nki sh t i nge,  and 
provided t he preparat ion wit h a characterist ic smell  and 
sweet  f lavour.  Bot h excipient s had a pH level  of  almost  
4.5,  compared wit h carbamazepine’s basic pH level (7.0). 
The physical  paramet ers did not  change in any of  t he 
t est s t hroughout  t he study period.

There was no bacteria growth in any of the microbiological 
cultures throughout the study, even though the suspensions were 
always conserved at  room temperature. The excipients used 
contained preservatives and complied with the United States 
Pharmacopoeia with regards microbiological contamination. As 
such, no problems were expected for this matter.

Table shows t he chemical  HPLC assay resul t s,  which 
det ermined t he carbamazepine concent rat ions for bot h 
suspensions. Carbamazepine richness was calculated based 
on t he concent rat ions measured f or  each of  t he t est s 
performed. Suspension at  2.5% result s were: init ial 92.4%; 
at  2 mont hs 94%;  at  4 mont hs 102.4%;  and at  6 mont hs 
91.6%.  Suspension at  5% resul t s were:  ini t ial  99%;  at  2 
months 101.6%; at  4 months 103.6%; and at  6 months 92.7%. 
Richness values obt ained in al l  assays were bet ween 90% 
and 110% for both suspensions, as required in the American 
pharmacopoeia NF18.3 We can therefore guarantee chemical 
stabil it y unt il  t he 6-month mark,  alt hough it  is clear t hat  
from that  point  concent rat ions seem to reduce, and there is 
a certain tendency for the HPLC peaks to split .

Discussion

Making carbamazepine available as a liquid oral dosage form 
is of great  interest , given that  there are no drugs with these 
characterist ics current ly on the market . Carbamazepine has 
low-water-solubil i t y,  which means t hat  i t  can be used t o 
make suspensions for administering the drug via liquid oral 
dosage forms. Thus, different  guides for administering drugs 
vi a a nasogast r i c t ube recommend compounding an 
ext emporaneous carbamazepine suspension at  4%4 and 
di l ut i ng i t  i n a si mi l ar  wat er  vol ume t o mi ni mi se 
carbamazepine adhering t o t he nasogast ric t ubes. 5 This 
extemporaneous formula is often compounded from tablets 
using a simple syrup as an excipient ,  meaning t hat  t he 
preparat ion should be kept  in a refrigerator and used within 
3-month period.6 There are very few studies on compounding 
and stabilit y of a liquid oral dosage form of carbamazepine 
and those that  were found were very outdated. One of the 
main studies was Burckart  et  al (1981), which examined the 
stabil i t y of  an oral suspension of  carbamazepine at  4% in 
sorbitol 70%,7 obtaining an easily redispersed suspension with 
a 90-day expiry period. The problem of this preparat ion is 
that  it  has high concent rat ion of sorbitol,  which may cause 
intest inal discomfort  and diarrhoea. Although our compound 
does contain sorbitol due to Ora-sweet ®, its concentrat ion is 
less than 10% meaning that  it  is less likely to cause diarrhoea. 
The resul t s obt ained in our st udy al low carbamazepine 
suspension’s expiry period to be extended and provide a clear 
methodology for compounding the oral suspension.  Given 
that  we have used a sugar-free excipient , it  can be indicated 
in diabet ic pat ients and since there are preservat ives in the 
excipient , there is less risk of the preparat ion gaining bacteria 
contaminat ion, allowing a longer expiry period. Suitability of 
t his compound should be conf i rmed by means of  bio-
availability and/ or clinical effect iveness tests.

To conclude, both of the carbamazepine suspensions that  
we have compounded are physical l y,  chemical l y and 
microbiological ly st able f or at  least  6 mont hs at  room 
temperature when kept  in an amber glass f lask. This allows 
us to guarantee a 6-month expiry period for this compound 

Figure HPLC chromat ogram for carbamazepine.  Ret ent ion 

t imes (RT) of the mobile phase (RT=0.39; RT=0.55 and RT=0.75) 

and the carbamazepine standard (100 ppm [RT=2.43]).
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medicat ion. We have therefore been able to provide a liquid 
oral  dosage f orm of  carbamazepine at  st andardi sed 
concent rat ions, covering the needs of pat ients that  are not  
able to take solid oral dosage forms or for dosages that  can 
not  be adapted to marketed preparat ions.
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Table 1 Carbamazepine concent rat ions (mg/ ml) throughout  the study period

 24 hr 2 months 4 months 6 months Average (SD)

Concent rat ion for 25 mg/ ml sample 23.1 23.5 25.6 22.9 23.7 (1.2)
Concent ración medida para la muest ra de 50 mg/ ml 49.5 50.3 51.3 45.9 49.2 (2.3)
Detection limit (mg/ml) 5.6 16.2 8.1 4.3 −
Linear regression (r) 0.982 0.955 0.979 0.986 −
r indicates correlation coeficient; SD, standard deviation.


