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Dissolution rate of BCS Class Il drugs: Influence of pH, surfactants, and sink condition on discriminatory power of dissolution testing

Introduction

“Dissolution testing is required for al solid oral pharmacopeia dosage formsin which absorption of the
drug isnecessary for the product to exert the desired therapeutic effect” [1]. Dissolution study isparticularly
important for insoluble or low soluble drugs where absorption is dissolution rate limited (BCS Class 1
drugs). It isrequired that dissolution medium provide sink condition, i.e. saturation solubility is at least three
times more than the drug concentration in the dissol ution mediumas outlined in USP[1]. Different
techniques have been employed to ensure sink condition, among them pH modification and surfactant
addition appeer to be the smplest and can be tailored to resemb le Gl fluid properties[2, 3].

Objectives

To evaduate the influence of pH, surfactants, and sink condition on dissolution rate
of three drugs, fencfibrate, glipizide, andlevothyroxinesodium (Fig.1).

Fig. 1. Chemical structure of (a) Fenofibrate , (b)
Glipizide, and © Levothyroxine sodium.

Methods

Saturation solubility of fenofibrate andglipizide were determined & room T (25C) after stirring excess amount of the drug in the respective medium (See
Tables1-3). ThepH solubility dataof levothyroxinesodium is listed in Table 4.

Dissolution tests were conducted at 37°C using USP apparatus || (paddle):

*CR 10mggipizidetablet [4]: 900ml medium a 75rpm

*|R fenofibrate54mg and 160mg tablet: 27000ml medium at 75rpm

*|R levothyroxinesodium 300 g tablet: 500ml medium at 50rpm
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Results and Discussion
a. Fenofibrate

Fenofibrate (Fig.13) isa lipophilic compound and practically insoluble in water. In the presence of surfactants solubility increased significantly (Table
1). Fig. 2 showsthat solubility enhancement by SLSislinearly correlated with increasesin SLS concentration. Thisis attribut ed to the significant
micellar solubilization of fenofibrate by SLS.

The equilibrium coefficient, k* was determined to be 11584 L/molby linear regression analysis of the data fitted to Ej. 1[5].
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Sis solubility and C,,, ismolar concentration of SLS. k* is the eqilibrium coefficien t ( [e.]+[)- %o [c..]
TheCJC, ratio (T: 514) having vauesof =3 represent existence of sink condition. Accordingly SLS at 002 5M level and above provides sink
condition for 54mg fenofibrate tablet.

InFig. 3, lower dissolution ratein 2% tween 80 compared with 0.025M SLS (f,=49.4) can be attributed to lower surfactant concentration and larger
micellar structure with decreased diffusivity (concentration of 0.015M vs. 0.025M SLS, and micelles aggregation weight of 76,000 versus15,900g/mol)
[6]. Dissolution profilesin 0.05M and 0.025 SLS are similar (f,=51.33), dlthough CJC,, ratio istwice as high in the former. In practice, the net change in
dissolution rete isthe sum of solubility enhancement, and declnein effective diffusvity of dissolved species[6].

Dissolution profileof the 160mg fenofibrate tablet in 0.025M SLSissignificantly different from that of 54mg teblet (f,=44.08) (Fig. 4). This can be
explained by thelow C /C,, ratio for higher dose (C /C,=1.22) and absence of sink condition.

Results and Discussion

b. Glipizide

Glipizide(Fig.1b) is awesk acid withpKaof 5.9 and pH dependent solubility (Fig.
5). Basedonthe C /C,, value a pH 6.8 (2.392), the sink condition for pure drug
compound is not fully met (Table 2). Sincein the CR dosage foms the polymer,
HPMC, is used and it is known to have limited surface attivity, itsinfluenceon
glipizidesolubility wasinvestigated (Table 3). Theincreasein solubility uptoa
certain level is attributed to reduction in surface tension of e dissolution medium
with subsequent enhancement in drug particles wettability . The criticdl HPMC
concentration appears to be around 0.025mg/ml dissolution medium which tends to
complement the pH effect and provides the necessary sink condition. Thelow rate of
dissolution in acidic pHs (Fig. 6) is due to the low solubility of the drug in acidic
mediaand the obviouslack of sink condition (Table 2).
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Fig. 3. Dissolution profiles of fenofibrate 54mg tablets n water
and different Surfactant media at 75pm.

Fig. 4.
mediumat 75rpm.
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Fig. 5. pH-Solubility profile of glipizde.

Fig. 6. Dissolution profiles of 10mg glipizde tabletsin different pHs, at 75rpm.
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Conclusions

Depending on the dose size and solubility characteristics of lowsolubility drugs, ameaningful and discriminatory power of disolution rate testing can be demonstrated. Saturation solubility of

fenofibrate andglipizidein different mediawere determined. Solubility of fenofibrate increased directly with SLS concentration. For

a54mg fencfibratetablet, SLS at 0.025M level isrequired for a

discriminative dissolution test, while for 160mg tablet, dissolution condition and levels of SL.S should be optimized; higher concentrations may be effective (i.e., 0.052M, ~1.5%). A pH 6.8 phasphate
buffer medium is appropriate for glipizidelOmg tablet dissolution study, when formulation ingredientsinéude excipientswith surface activity (eg. HPMC). As far aslevothyroxinesodiumis
concerned, 0.2% SLSin an appropriate pH medium may provide for reproducibledissolution profiles.
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