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ABSTRACT
BACKGROUND AND AIM
Clonidine is frequently combined to opioids for the
management of chronic pain. The aim of this study was to
evaluate the physical stability of this combination at high and
low concentrations in polypropylene syringes at 5+3°C and at
22+3°C.

METHODS

Five syringes with low concentration of clonidine (0.003
mg/mL) and morphine hydrochloride (0.417 mg/mL) and five
syringes with high concentration of clonidine (0.032 mg/mL)
and morphine hydrochloride (4.286 mg/mL) were evaluated.
The turbidity, the pH and the crystal formation were
controlled after the production and until 72h post-production..

RESULTS

No changes in color or appearance of opacity or turbidity were
observed. Spectrophotometric measurements (at 350, 410 and
550 nm) and pH were not affected. The microscopic analysis
did not detect any aggregate or crystal formation.

DISCUSSION AND CONCLUSION

The mixture of clonidine and morphine hydrochloride at low
and high concentrations is physically stable for at least 72 hours
post-production at 5+3°C and at 22+3°C. These results paved
the way for a subsequent chemical stability study.

INTRODUCTION

Clonidine, an alpha2-adrenoreceptor agonist, is frequently
combined with opioids (i.e., morphine hydrochloride) for the
management of chronic pain. In the palliative care, the
combination of clonidine and morphine is recommended
when a tolerance effect is suspected, to minimize side-effects or
to improve the therapeutic index[!l. The co-administration of
clonidine and morphine through previously prepared syringes
presents numerous advantages for patient’s comfort and safety.
The palliative care unit from CHU UCL Namur will use this
mixture in order to limit the volume and the time of the
injection and the mixture could be prepared in advance by the
centralized intravenous additive service (CIVAS) in our
hospital pharmacy(2l.

A literature review on its physicochemical stability indicates

that the mixture of clonidine and morphine sulfate has a good
long-term  stability3-6l. However, the combination with
morphine hydrochloride and the specific concentrations used
in our palliative care unit have never been studied before.

The aim of this study is to evaluate the physical stability of
clonidine-morphine hydrochloride combination therapy at
low and high concentrations in 14 mL and 48 mL
polypropylene syringes at 5+3°C and at 22+3°C with the
objective of preparing them in advance by a CIVAS.

METHODS

Following a previously described methodl7-191;  ten
polypropylene syringes with a final volume of 48 mL (Becton
Dickinson, lot 1903268, New Jersey, USA) containing the
mixture at the lowest concentration were prepared under
aseptic  conditions with 0.417 mg/mL of morphine
hydrochloride (40 mg/mL, lot 190103, Sterop, Anderlecht,
Belgium) and 0.003 mg/mL of clonidine (Catapressan® 0.15
mg/mL, lot 925137, Boehringer Ingelheim, Brussels, Belgium)
in NaCl 0.9 % (NaCl 0.9 % Viaflo, lot 19J12T1D, Baxter,
Lessines, Belgium). Ten other polypropylene syringes with a
final volume of 14 mL contained 4.286 mg/mL of morphine
hydrochloride and 0.032 mg/mL of clonidine, corresponding
with the highest concentration mixture. The physical stability
was evaluated at 5+£3°C and at 22+3°C with all syringes
protected from light.

All samples were examined immediately after the production
and after 1 h, 4 h, 8 h, 24 h, 48 h and 72 h post-production.
Firstly, the particles formation was visually inspected on black
and on white background. Secondly, the apparition of
turbidity or opacity was controlled by spectrophotometry at
three wavelengths (350, 410 and 550 nm)[!1]. Thirdly, pH was
monitored with glass electrode pH-meter (Inolab level 1,
WTW Weilhem, Germany with biotrode electrode, Hamilton,
Switzerland) after the production and after 1h, 4h, 8h, 24h,
48h and 72h post-production. Finally, the crystal or aggregate
formation has been microscopically (at magnification x80)
after centrifugation at 2,150 g for 5 minutes of each sample.

RESULTS

During the 72 hours study period, both mixtures at low and
high concentrations appeared physically stable. No pH shift
was observed for the low concentration at 22+3°C. (mean £
SD: 6.45 £ 0.03) and at 5+3°C (mean * SD: 6.42 + 0.05) and
for the high concentration at 22+3°C: (mean * SD: 5.57 +
0.03) and at 5x3°C (mean * SD: 5.58 £ 0.05). Visual
examination against black and white background did not
reveal any color change. The absence of turbidity was
confirmed by spectrophotometric measurements at 350 nm, at
410 nm and at 550 nm (Table 4). During the 72 hours,
aggregate formation was not observed in high and low
concentrated solutions at 5x3°C and at 22+3°C by light
microscopy.

350 nm 410 nm 550 nm
- 0,002 0,000 -0,001
éow t 22£3°C +0,004 +0,001 +0,001
oncentr e300 0,003 0,000 0,000
ation * +0,002 +0,001 £0,001
_ corno 0,020 0,008 0,001
Iglgh t 22+3°C 1 ) 006 +0,002 +0,001
at?;nccn T g0 0,020 0,008 0,001
+ £0,002 +0,001 0,001

Table 4: Spectrophotometric measurements at 350 nm, at 410
nm and at 550 nm, results are expressed as mean * standard
deviation.
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DISCUSSION

Consequently, the mixture of clonidine and morphine
hydrochloride at low and high concentrations in
polypropylene syringes is physically stable for at least 72 hours
at 5+3°C and at 22+3°C. However, our results cannot exclude
a possible chemical degradation during the period test or the
impact of bacterial contamination at 22+3°C. It would be
therefore interesting to conduct a study to evaluate the
chemical stability of the active substances and whether they
retain their efficiency in clinical use.

CONCLUSION

The mixture of clonidine and morphine hydrochloride in
polypropylene syringes at low and high concentrations, usually
used in our palliative care unit, is physically stable for at least
72 hours at 5£3°C and at 2243°C. These results paved the
way for a subsequent study of chemical stability.
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