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Abstract

Obj ect ive:  To det ermine whet her a mixt ure for int ravenous perfusion cont aining t ramadol  

(5 mg/ ml), ranit idine (1.5 mg/ ml), ketorolac (1.5 mg/ ml) and metoclopramide (0.5 mg/ ml) in a 

0.9% sodium chlorides solut ion is compat ible and stable at  room temperature during a 48-hour 

period.

Methods: We tested the mixture for stability using the HPLC technique (high performance liquid 

chromatography),  wit h paral lel  visual assessments of  any changes in colour,  appearance of 

precipitate or phase separat ion indicat ing incompat ibilit ies between the components.

Resul t s:  At  t he end of  t he t r ial ,  chromat ography dat a showed a mean met oclopramide 

concent rat ion between 100% and 105% of the init ial level,  while concent rat ions of  t ramadol, 

ketorolac and ranit idine were between 99% and 102% of init ial levels. There was no evidence of 

incompat ibilit y between the drugs at  any t ime during the study period.

Conclusions:  The combinat ion is st able as a solut ion and it s components are physical ly and 

chemically compat ible in the concent rat ions used in the study, during at  least  48 hours at  room 

temperature.

© 2008 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Introduction

In cl inical  pract ice we of t en t urn t o t he combinat ion of 
di f f erent  drugs t hat  complement  t hei r  mechanisms of 
act ion,  count eract  t hei r  side ef f ect s or  enhance t hei r 
act i on.  Wi t hi n t hese combi nat i ons i s mul t i modal 
analgesia, 1-4 consist ing of  t he choice of  t wo or  more 
compounds t hat  improve t he qual i t y of  analgesia and 
minimise side ef fect s when compared t o t he use of  each 
of  t hem separately.

Opioids and nonst eroidal  ant i - i nf l ammat ory drugs 
(NSAID) are import ant  drugs f or pain cont rol .  Opioids, 
although highly effect ive with analgesics, 5,6 have numerous 
side ef f ect s such as respi rat ory depression,  sedat ion, 
nausea and vomit ing, which l imit  their use. Administ rat ion 
of  NSAID enhances t he analgesic act ion of  opioids and 
reduces t he appearance of  side ef fect s associat ed wit h 
their use. However, the administ rat ion of NSAID also entails 
some risks, and gast roduodenal mucosal lesions are one of 
t he most  f requent  problems associat ed wit h t heir use.  A 
proposal was made t o t he anaest hesiology,  resuscit at ion 
and pain t reatment  department  of  t he hospital t o apply a 
pr ot ocol  of  mul t i modal  anal gesi a ( cont i nuous IV 
perfusion/ 48 h using a pump) in various surgical specialt ies 
for severe to moderate pain.  This analgesia combined 500 
mg of  t ramadol (a weak opioid causing l i t t le respirat ory 
depression and whose main side ef fect s are nausea and 
vomit ing7,8),  150 mg of  ket orolac (an NSAID wit h similar 
ef fect iveness t o t he opioids morphine and meperidine in 
t reat ing post -surgical pain9,10),  50 mg of  metoclopramide 
(a common ant iemet ic,  which has also been report ed t o 
have an analgesic ef fect  when administ ered wit h opioids 
and NSAID11,12) and 150 mg of ranit idine (a potent  inhibitor 
of  gast r i c acid secret i on which,  when admini st ered 
prophylact ically,  reduces the incidence of  gast roduodenal 
ul cerat i on i nduced by NSAID13, 14) .  Thi s mi xt ure was 

prepared f rom the proprietary drugs Adolonta® (t ramadol 
100 mg/ 2 ml),  Toradol® (ketorolac 30 mg/ 1 ml),  Primperan® 
(metoclopramide 10 mg/ 2 ml) and Zantac® (ranit idine 50 
mg/ 5 ml).  The mixture of  these drugs is completed with a 
saline solut ion to a f inal volume of 100 ml and administered 
to pat ients using a perfusion pump for 48 hours.

In order to administer a solut ion of drugs, it  is necessary 
that  the drugs be mutually compat ible and remain stable at  
room temperature. The aim of this study was to determine 
t he st abi l i t y of  t he above ment ioned analgesic mixt ure 
t hrough analysis by high-pressure l iquid chromat ography 
(HPLC) 48 hours af t er  preparat ion,  and t o st udy t he 
compat ibil it y of  it s components through observat ion of  it s 
evolut ion during this period of t ime.

Methods

The stabil it y of  the mixture was evaluated using the HPLC 
technique.  The HPLC grade acetonit ri le used in t he study 
was purchased from Scharlau (Barcelona, Spain), analyt ical 
grade phosphoric acid was supplied by Merck (Madrid, Spain) 
and sodium dihydrogen phosphate was purchased in Prolabo 
(Fontenay sous Bois, France). The pharmaceut ical products 
Adolont a® (Grünent hal ,  Spain),  Toradol® (Roche,  Spain), 
Primperan® (Sanof i Avent is,  Spain) Zantac® (Glaxo SmithK, 
Spain) and 0. 9% sodium chlor ide (Braun,  Spain) were 
provided by the pharmacy department .

Al l  solut ions were prepared using demineral ised wat er 
using a Mil l i -Q gradient  A-10 syst em (Mil l ipore Iberica®,  
Spain).

To const ruct  t he cal ibrat ion curve,  f ive dilut ions of  t he 
mixture were used, which were prepared in quadruplicate 
from the corresponding proprietary drugs, using 0.9% sodium 
chloride as a solvent .  The composit ions of each of the f ive 
dilut ions were as follows:
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Estabilidad y compatibilidad de la mezcla de tramadol, ketorolaco, metoclopramida  

y ranitidina en una solución para perfusión intravenosa

Resumen

Obj et ivo: Establecer si una mezcla para perfusión int ravenosa que cont iene t ramadol (5 mg/

ml), ranit idina (1,5 mg/ ml), ketorolaco (1,5 mg/ ml) y metoclopramida (0,5 mg/ ml) en cloruro 

sódico al 0,9% es compat ible y estable a temperatura ambiente durante un periodo de 48 h.

Métodos: Se realizó un estudio de estabilidad de la mezcla mediante la técnica de cromatogra-

fía líquida de alta presión, comprobando visualmente, de forma paralela, los posibles cambios 

de color,  la aparición de precipitado o la separación de fases indicat ivos de incompat ibil idad 

ent re los componentes.

Result ados: Los datos de la cromatografía mostraron al inal del ensayo una concentración me-

dia para la metoclopramida comprendida ent re el 100-105% de la inicial,  mient ras que para el 

t ramadol, el ketorolaco y la ranit idina, las concent raciones obtenidas se encont raron ent re el 

99 y el 102% de las de part ida. No hubo evidencia de incompat ibil idad ent re los fármacos a lo 

largo del t iempo de estudio.

Conclusiones: La combinación es estable en solución y sus componentes son f ísica y química-

mente compat ibles en las concent raciones ut i l izadas en el estudio durante al menos 48 h a 

temperatura ambiente.

© 2008 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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Dilut ion 1:  3 mg/ ml of  t ramadol,  1 mg/ ml of  ketorolac, 
0.3 mg/ ml of metoclopramide and 1 mg/ ml of ranit idine.

Dilut ion 2: 4 mg/ ml of t ramadol, 1.2 mg/ ml of ketorolac, 
0.4 mg/ ml of metoclopramide and 1.2 mg/ ml of ranit idine.

Dilut ion 3: 5 mg/ ml of t ramadol, 1.5 mg/ ml of ketorolac, 
0.5 mg/ ml of metoclopramide and 1.5 mg/ ml of ranit idine.

Dilut ion 4: 6 mg/ ml of t ramadol, 1.8 mg/ ml of ketorolac, 
0.6 mg/ ml of metoclopramide and 1.8 mg/ ml of ranit idine.

Dilut ion 5:  7 mg/ ml of  t ramadol,  2 mg/ ml of  ketorolac, 
0.7 mg/ ml of metoclopramide and 2 mg/ ml of ranit idine.

The t est ed solut ion was also prepared in 0.9% sodium 
chloride from the corresponding proprietary drugs in asept ic 
condit ions and in quadruplicate. The f inal concent rat ion of 
the drugs was as follows: 5 mg/ ml of  t ramadol,  1.5 mg/ ml 
of  ranit idine,  1.5 mg/ ml of  ket orolac and 0.5 mg/ ml of 
met oclopramide,  concent rat ions corresponding t o t he 
analgesic compound used in clinical pract ice. This solut ion 
was tested 48 hours after it s preparat ion, a period of t ime 
during which it  was stored at  room temperature.

The chromat ographic analysis was perf ormed under 
isocrat ic condit ions, at  room temperature. In each case, 20 
µl of  t he mixture was inj ected into a high-pressure l iquid 
chromatograph (Waters) equipped with a model 1525 binary 
pump system, a model 717 plus automat ic inj ector and a 
model 2996 UV-Vis detector.

The column was the Ult rasphere® ODS, 240 mmx4.6 mm 
(internal diameter) and 5 µ part icle size. The mobile phase 
consisted of a mixture of acetonit rile and phosphate buffer 
in a 50:50 v/ v rat io.  The pH was adj ust ed t o 3.3 using 
phosphoric acid,  using a 1 ml/ min f low. Chromatographic 
development  t ime was 30 minutes.

The wavelengths selected in t he detector were 220 nm 
and 322 nm, and the data were processed using Empower 
software.

The physical compat ibilit y of the sample was determined 
by visual examinat ion at  t he t ime of  mixing and 6,  12,  24 
and 48 hours later, using change in colour, phase separat ion 
and pr eci p i t at i on of  t he sol ut i on as cr i t er i a f or 
incompat ibilit y.

Results

The chromatograms showed a sat isfactory separat ion of the 
compounds and t he basel ine remained st able under t he 
study condit ions. For the four drugs, the calibrat ion curve 
used showed a linear relat ionship between peak heights and 
concent rat ions. The linear correlat ion coeff icients obtained 

for t ramadol,  ranit idine,  ket orolac and met oclopramide 
were 0.980, 0.999, 0.983, and 0.993, respect ively.

The retent ion t ime for ketorolac was 4 minutes and it s 
maximum absorpt ion was obtained at  a wavelength of  312 
nm. For t ramadol, the retent ion t ime was 8 minutes and its 
max i mum absor p t i on  occur r ed  at  217 nm.  For 
metoclopramide, the maximum absorpt ion was at  213 nm, 
wit h a ret ent ion t ime of  9 minut es.  For rani t idine,  t he 
retent ion t ime was 6 minutes with a maximum absorpt ion at  
322 nm.

The analysis of the mixture did not  reveal any degradat ion 
product  in the development  of the chromatogram, with the 
retent ion t imes remaining stable for each of  t he included 
dr ugs.  The dat a show t hat  t he concent r at i on of 
metoclopramide in the mixture was between 100% and 105% 
of it s init ial value, while the concent rat ions for t ramadol, 
ketorolac and ranit idine were found to be between 99% and 
102% of the baseline concent rat ion (Table).

Visual examinat ion did not  det ect  t he presence of  any 
precipitate in the solut ions, or change in colour, appearance 
of  pr eci pi t at e or  any ot her  i ndi cat i on of  physi cal 
incompat ibilit y.

Discussion

Assessing the stability of drugs by HPLC is a reliable method 
t hat  has been used in previous st udies f or  assessing 
formulat ions used in hospit als.  This t echnique has been 
appl i ed t o t he assessment  of  t he st abi l i t y of  act i ve 
ingredients such as captopril , 15 t he mixture of  t obramycin 
and vancomycin, 16 and t he mixt ure of  et omidat e and 
pentobarbital.17

In our  st udy,  t he resul t s i ndi cat ed no degradat ion 
product s,  wit h t he concent rat ions for each of  t he t ested 
product s remaining st able over t ime,  wit h no signif icant  
changes w i t h  r espect  t o t he i n i t i al  t heor et i cal 
concent rat ions.  For al l  t he drugs,  t hese values lay wit hin 
99% and 105% of  t he init ial  concent rat ion.  Similar or even 
l ess rest r i ct i ve val ues were obt ai ned i n previ ousl y 
ment ioned st udies.  For  capt opr i l ,  t he concent rat ion 
values were bet ween 95% and 105%.  For t he mixt ure of 
t ob r amyc i n  and  vancomyc i n  or  t he  m i x t u r e  o f 
pentobarbit al and etomidate,  t he product  was considered 
st able unt i l  i t s concent rat ion reached 90% of  t he ini t ial 
concent rat ion.  The concent rat ion values obt ained in our 
st udy are in l ine wit h t he recommendat ions given by t he 
Int ernat ional Conference on Harmonisat ion,  which l imit s 

Table Concent rat ion of drugs in the mixture obtained by HPLC

Drug Mean concentration at 48 h (SD),  Mean percentage of the baseline 

 mg/ml (no.=4) concentration at 48 h

Tramadol 4.9867 (0.02309) 99.66

Ranit idine 1.5167 (0.06351) 101.50

Ketorolac 1.5233 (0.05774) 101.55

Metoclopramide  0.5107 (0.01848)  103.26

SD indicates standard deviat ion.
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stabil it y t o t he range of  concent rat ions t hat  are between 
90% and 105% of  t he basel ine concent rat ion.

The dat a obt ained in t he visual  examinat ion of  t he 
solut ions was also used as t he compat ibil i t y and stabil i t y 
index,  in t he same manner as t he previously ment ioned 
stabilit y studies. At  the t ime of preparat ion of the mixture 
and over t ime af ter observat ion,  t his examinat ion did not  
reveal changes of  colour,  appearance of  precipit at es and 
phase separat ion,  which are indicat ive of  incompat ibil i t y 
between the drugs.

Based on t hese resul t s and as a conclusion,  i t  can be 
established that  the formula consist ing of a combinat ion of 
t ramadol (5 mg/ ml), ranit idine (1.5 mg/ ml), ketorolac (1.5 
mg/ ml) and met oclopramide (0.5 mg/ ml) is st able and 
compat ible in a 0.9% saline solut ion for at  least  48 hours at  
room temperature, making it  suitable under these condit ions 
for use in clinical pract ice.
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