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Results and discussion
Tramadol, a narcotics often used in treatment
of chronic pain, was used as a water soluble
model drug. The various systems studied
including hydrophobic matrix, hydrophilic
matrix and matrix-film coating systems.
The drug release from hydrophobic matrix
various  manufacture

using processes,

including wet granulation method and
also

that

fusion-granulation  method,
The
prolonged tramadol release can be observed
both

hydrophobic and hydrophilic matrix systems.

was

evaluated. results indicate

by incorporation of drug into
Drug release from those systems followed a

Higuchi release model, suggesting a
diffusional release mechanism. The release
rate of tramadol was further decreased by
coating a rate controlling membrane on top
of matrix and the results suggest both matrix
as well as coating membrane controlled the
release rate. Moreover, the
fusion-granulation method provided a better
sustaining effect compared to the wet
granulation method. Those studies indicate
that, by changing the manufacture process
and adding rate controlling membrane, an in

vitro prolonged release of tramadol up to 24



hours can be obtained.



Fig 1: Release profiles of formulation G and H
Formulation G:40% HPMC
Formulation H:40% HPMC+5% coating

100

80

60

%Released

40

20

0 2 4 6 8 10 12 14 16 18 20 22 24
Time(hr)

Fig 2: Release profiles of formulation | and J
Formulation I: 30% EC
Formulation J: 30% EC+5% coating
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Materials and methods

HPLC analysis

The chromatographic system consisted of a
pump (HITACHI 655-A40), an autosampler
(HITACHI  L6000), a UV
(HITACHI L4000) and an
(HITACHI D2500).
column (Lichrospher RP-18, 3.9mm*250mm,

detector
integrator
A reverse phase silica
utilized for

10um, Merck) was drug

separation, while an acetonitrile-pH 2.2
phosphate buffer system was used as the
mobile phase. The flow rate and UV
wavelength were 1 ml/min and 212 nm,
respectively. The detailed chromatographic
condition can be referred to the following

result section.

Results and discussion

Figure 1 to Figure 6 show the HPLC
condition as well as HPLC chromatograms of
The

those

morphine and morphine prodrugs.

results clearly demonstrate that

chromatographic conditions can be utilized

for further permeation studies.
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Intensity (nV)

Morphine & Morphine prodrug HPLC

® Morphine

column type: Merck ; Lichrospher RP-18 ( 25cm long)

mobile phase: Acetonitrile / 20 mM phosphate buffer pH 2.2 (contain 1 mM SDS )
=35/65

UV wavelength: 212nm

flow rate: Iml/min

stock so’In: Img/ml

soluble solvent: methanol

injection conc.: 100ug/ml

retention time: 4.5min ; AUC: 4026050
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® Morphine propinate

column type: Merck ; Lichrospher RP-18 ( 25cm long)

mobile phase: Acetonitrile / 20 mM phosphate buffer pH 2.2 (contain 1 mM SDS
=35/65

UV wavelength: 212nm

flow rate: Iml/min

stock so’In: Img/ml

soluble solvent: methanol

injection conc.: 100ug/ml

retention time: 9.65min ; AUC: 5827583
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® Morphine valerate

column type: Merck ; Lichrospher RP-18 ( 25cm long)

mobile phase: Acetonitrile / 20 mM phosphate buffer pH 2.2 (contain 1 mM SDS))
=35/65

UV wavelength: 212nm

flow rate: Iml/min

stock so’In: Img/ml

soluble solvent: methanol

injection conc.: 100ug/ml

retention time: 34.21 ; AUC: 5915790
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®  Morphine enanthate

column type: Merck ; Lichrospher RP-18 ( 25cm long)

mobile phase: Acetonitrile / 20 mM phosphate buffer pH 2.2 (contain 1 mM SDS))
=55/45

UV wavelength: 212nm

flow rate: Iml/min

stock so’In: Img/ml

soluble solvent: methanol

injection conc.: 100ug/ml

retention time:6.01 ; AUC:6367972
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® Morphine decanoate

column type: Merck ; Lichrospher RP-18 ( 25cm long)

mobile phase: Acetonitrile / 20 mM phosphate buffer pH 2.2 (contain 1 mM SDS))
=55/45

UV wavelength: 212nm

flow rate: Iml/min

stock so’In: Img/ml

soluble solvent: methanol

injection conc.: 100ug/ml

retention time:19.90 ; AUC:5463177
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® Morphine+Morphine propionate+Morphine valerate

column type: Merck ; Lichrospher RP-18 ( 25cm long)

mobile phase: Acetonitrile / 20 mM phosphate buffer pH 2.2 (contain 1 mM SDS )
=35/65

UV wavelength: 212nm

flow rate: Iml/min

stock so’In: Img/ml

soluble solvent: methanol

injection conc.: 100ug/ml

morphine: 3.92, 1571148

morphine propionate: 9.70 , 1901370

morphine valerate :41.81,1783689
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