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1. INTRODUCTION Biphasic test (with apparatus Eur. Ph. type II)
The European Pharmacopeia (Eur. Ph.) describes four different testing apparatus for solid oral dosage forms and recommends to work A The fi_rst biphas_ic test was performed on the pure API capsules._ As it can be seen in Fig.6, th.e congentration _in the aqueous phase was almost_ undete.ctable While: the concentration in the
under sink conditions. However, these conditions are not always discriminant or bio-relevant. The three main reasons are that the 2 H'(;las'ls |t:|'.t 2 rcm:'aslst: 3 organic ph'ase_ increased c_]wckly. In fact, due to thglr hydrophobic natu_re, the u_ndlssolved particles rise t_o the interface of the two phases and dlsgol\_/e in the organic solvent. Therefore, the
conventional media used in these tests have a little relevance to the in vivo situation, that phenomena of supersaturation or precipitation g Lo\:’gpesr‘l’n:a‘b'i;’w Higfpj{"m‘;;;a’ny concentration in the organic phase was no longer dictated by the drug dissolved in the aqueous phase. This test was not relevant and we had to modify it.
that can happen in vivo and that the solubility/permeability balance present in vivo are not taken into account. BCS class Il Active ® 100 - _ _
. . . . . - . . . . . () % dissolved Media
Pharmaceutical Ingredients (API) present a good permeability but a poor oral bioavailability due to insufficient dissolution throughout the £ Class IV Class II 90 - —)
gastrointestinal tract. Maintaining sink conditions can be problematic for these compounds. To afford these conditions, several solubility g Low solubility Low solubility 38 | . T
modifiers should be added to dissolution media. However, the use of these additives is accompanied by inherent disadvantages. One 2 Low permeability High permeability 60 + Organic phase __Qi_q
emergent and attractive technique used to avoid solubility modifiers adding is the use of biphasic dissolution systems. This model is based 50 - Drug el
on the fact that the presence of an upper organic phase within the aqueous dissolution medium could act as a reservoir for dissolved drug . > 40 - prodct \\/ 3 Orgaicayer
) o : : . . ) . : . ' Increasing permeability 30 - '\f p
In this way, the API, following initial aqueous dissolution, partitions into the organic layer, exploiting the lipophilicity of the compound. _ _ _ o 20 - T gt
Fig. 1. Biopharmaceutics classification system (BCS) e . " | | squeous layer
18 _ P — _ — Aqueous phase Returned Media v
2. MATERIALS AND METHODS %0 120 150 180
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. . o _ _ Fig. 7. Apparatus Eur. Ph. type IV combined to our
A biphasic dissolution test was compared with two single phase dissolution tests: one under sink conditions and another under non-sink conditions. This comparison was done for three different Fig. 6. Biphasic dissolution test on pure API (capsules) with apparatus Eur. Ph. Type Il modified apparatus Eur. Ph. type Il
formulations of the same BCS Il drug: pure API capsules, an improved bioavailability formulation available on the market and a PGSS lipid-based formulation with Gelucire® 50/13 (Gattefossé,

France). For each test, three replicates were done and all samples were analyzed by a validated HPLC method. The modification that we did was to combine the apparatus Eur. Ph. type IV to our modified apparatus Eur. Ph. type Il. In this way, the undissolved API particles remain trapped in the dissolution

cell and can not rise to the organic phase.

Single phase dissolutions tests '*.,T.,,T.,,f.” = BN Biphasic test (with apparatus Eur. Ph. type [l combined to type IV)
. . . . . . . e NN T M, ' - =
A dissolution apparatus Eur.Ph. type IV (Fig.2) was used for both tests (sink and non-sink condn(::ons). For the test under non-sink conditions the aqueous | | For pure API, the concentration in the aqueous phase The PGSS formulation showed higher APl concentrations in the The market product showed similar APl concentrations in the
medium used was HCI 0,1 M. A surfactant (polysorbate 80) was added at the concentration of 1% to this medium for the test under sink conditions. was always very low and corresponded to saturation aqueous medium (C,,,) as compared to the Cg found in the same aqueous medium as compared those observed in the single
_ _ _ _ 1 concentration (Cg) in this medium. In the organic medium after a saturation step with octanol. This suggests that a phase dissolution test under non-sink conditions (= Cg). This
Biphasic dissolution tests phase, the concentration was also very low but it supersaturation of APl due to the type of formulation can be suggests that this formulation does not allow the establishment
The biphasic dissolution system consisted of an aqueous phase (HCI 0,1 M) with an upper organic phase (octanol). The first test 7 | Organic layer Fig. 2. Eur.Ph. apparatus type IV :jncre?seccliAIDc:lofntlnuously dueh to the transfer of detect_ed hby this dissolution test thanks to the presence of the 1c:)f ? S;Jper?atur?ggn ollurldng'JMglls%solutlon. Howe\r/]er, |tt allows a
was performed in a slightly modified apparatus Eur.Ph. type Il. A second paddle was added for the organic phase agitation. — 1 (Flow-through cell) ISSOlve fom aqueous phase. organic phase. aster transter ot dissolve rom agueous phase to organic
Aqueons layer phase compared to pure API.
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3. RESULTS AND DISCUSSION Fig. 3. Modified apparatus Eur. Ph. type Il 90 - % dissolved
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The pure API showed better drug release profile than the others formulations. However, The test under non-sink conditions allowed to show an slight increase of the d P 50 . —+ 60 -
for the market product, the bioavailability enhancement has been demonstrated in saturation concentration of APl induced by the formulation with Gelucire® (PGSS 40 1 ﬁ Organic Phaﬁ 50 -
clinical studies. Therefore, this test seems to be discriminating but not bio-relevant. in Fig.5). However, a complete API dissolution was never reached in these 1 30 - R 40 -
| conditions. Thus it is difficult to accurately evaluate the rate of the drug release 20 — >X 230 -
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50 | ~—~—l PGSS PP - PN 1yp yP apparatus Eur. Ph. Type Il combined to type IV Fig. 10. Biphasic dissolution test on market product with
PGSS 3 - apparatus Eur. Ph. Type Il combined to type IV.
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20 . 4. CONCLUSIONS
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0 30 60 90 120 150 180 210 240 270 300 0 30 60 90 120 150 180 210 240 270 300 330 360 Given these results, we can conclude that the test under sink conditions seems to be a poor bio-relevant test. In the test under non-sink conditions, the medium is rapidly saturated limiting the
Time (min) Time (min) dissolution process. And finally, a complete dissolution of the API is possible in a biphasic test due to the continuous extraction of the dissolved drug from the aqueous phase into the organic phase.
Fig. 4. Single phase dissolution test under sink conditions Fig. 5. Single phase dissolution under non-sink conditions Furthermore, the biphasic in vitro test method appears to be a useful tool for the performance evaluation of formulations containing poorly water-soluble drugs, especially if they lead to in vivo
supersaturation. Considering that this test takes into account the dissolution and the partition step, in vitro-in vivo correlation could be easier to establish.
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