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ABSTRACT Four initial prototype formulations were developed that had Methocel K100 equivalents that A clinical study was conducted to compare two selected test formulations with commercially Based upon the dissolution profiles of the second round prototypes, the following formulations
Purpose: varied between bb — 78%. The release rate of all of these formulations was too slow using avallable Bezalip. The study was a 12-subject, 3-way crossover design that had the PK blood draws were selected for clinical testing:
Bezafibrate is a fibrate drug used for the treatment of hyperlipidaemia. Bezalip is a 400 mg SR a di_ssolution method for bezafibrate. Since the lowest polymgr content of Methocel K100 at pre_dose, _0.5, 1,2,2.5,3, 3.5, 4,45, 5, 6, 8,_ 10, 12,. 14, 16,_and 24 hours. The concentration of e Lot # RB060025-B, 550 mg tablet was chosen because it had the closest release profile,
oroduct of bezafibrate which is marketed in Europe and Canada. The goals of this project follow: equivalents was 55%, a second round of prototypes were designed to have Methocel K100 bezafibrate in each plasma sample was determined using a validated LCMS/MS method. albeit better, to Bezalip
| | | o equivalents of 50, 45, 35, 30, and 20% as shown in Table 1. '
1. Develop a 400 mg bezafibrate SR formulation that released the entire drug within 12-hours. e Lot # RB060027-A, 620 mg tablet was chosen because it had the best 12-hour SR profile
2. Keep the tablet weight under 650 mg. RESULTS & DISCUSSION (Closest to zero order release)
o | | | | | | | Figure 2 shows the dissolution results of the four initial prototype formulations. The Methocel K100
3. Improve thg pharmacokinetic performgnce Qf the fqrmulatlon when compared to Bezalip ;g{)n&l,%tg_; ;%r{,néjé%tfg_i ;g{,n;(;%tf;_z .E‘,;r{,“;(',%t;’g‘_i .E‘.;r{,“;(',%“z";‘_é equivalents for these formulations varied between 55 — 78%. Dissolution analysis ot all prototypes Approximately 10 kg of each of the selected prototypes was manufactured under cGMP to
Oy decreasing the Cmax and maintaining or increasing the AUC. naredionts cunit | o unit | o unit | o unit | o unit | o showed that the release rate was too slow and there was no distinction between the prototypes. produce CTM. Figure 4 shows the mean plasma concentrations of bezafibrate that were
4. Prepare clinical trial material (CTM) within 6 months. : _ = e T — — : Furthermore, none of these formulations released 100% of the bezafibrate within 12-hours. This was produced from each formulation in the 3-way crossover clinical study.
- - Zezatbrale 0 o> | 40D (Ofo ) OB A5 A0 oA “ R fed an indication that the amount of the release moditying polymers (Methocel K100 and Methocel
b. Compare the human PK of two different prototype formulations to the marketed product. Methocel K4M. Pr. CR 93 150 48 27 o4 39 0 00 H 0 00 K4M) was 100 high and needed to be reduced. .
Mothods: Methocel K100 LV, Pr 93 15.0 | 138 | 223 | 162 |26 [ 186 | 30.0 H 110 | 20.0
The formulation development approach used matrix-based sustained release polymers (Methocel =2 2 = 2 = 2 - 2 = “ : = Bezafibrate 400 mg SR Initial Prototypes Dissoulution o
K100 and Methocel K4M) and a high shear granulation process. Four initial prototype formulations zactose MononyJrate of 44 | ef yad ] of (94| of 94 ] 99 | 02 100 so00s
were developed. The release rate of all of these formulations was too slow and incomplete using Magnesium Stearate > 0.8 > | 0.8 > | 08 | 08 | 4 0.7 ~+—Bezalip SR400 (1 Std. Dev.)
a bezafibrate dissolution method. A second round of five prototype formulations was designed to Tablet weight (mg) 620 | 1000 ] 620 | 100 | 620 | 100 | 620 | 100 | ©550 | 100.0 80 g e -~ -#-RB060025B,20%K100 Equiv.
have a wider range of release characteristics. gmm / RB060027-A, 35% K100 Equiv
A 12-subject, 3-way crossover design clinical study was conducted to compare the PK of Table 1: Second Round of Bezafibrate 400 mg Prototypes 8 60 —¢— RB060014 E // A | |
two second round prototypes which were selected based upon their dissolution profile with g / = RBOBODTS : W / | i \I,\\
COmmercia”y available Beza“p_ These formulations were tested for dissolution and two of these formulations were selected for =) 10 X /"‘/- RB060016 20000 / _ .
clinical testing. However, in order to conduct clinical trials, CTM material had to be manufactured = /‘,"/ | RBOGOO17 J/ \\i
Results: for the selected formulations. The manufacturing process of Bezafibrate 400 mg SR tablet used M / R 8 \ﬁl\
PK analysis showed that the prototype formulation that had the fastest dissolution profile did not a high shear granulation process that is outlined in Figure 1. The SLS solution and lactose 20 = MW}(/ !
achieve the goal of reducing Cmax when compared with Bezalip. The prototype formulation that monohydrate solution were prepared separately. Bezatibrate, Methocel K100, lactose monohydrate ./" : : ‘ o ; 10 12
had a zero order dissolution profile produced a lower Cmax and AUC than Bezalip. The dissolution and Methocel K4M (when used) were discharged into the granulation bowl. Initially the dry 0o \ \ \ \ \
profile showed that this formulation only released 60% of the bezafibrate within 6 hours while ingredients were allowed to mix. Afterward, the SLS solution and the lactose monohydrate 0 2 4 6 8 10 12 14 Figure 4: Mean Bezafibrate Plasma Concentrations from Various Formulations.
Bezalip was completely dissolved. The slower dissolution rate of this formulation and its lower solutions were sprayed consecutively while granulating. VWhen granulation was completed the Time
AUC when compared with Bezalip suggests that the absorption of bezafibrate may be limited to wet granules were passed through a #8 mesh screen and placed in a Fluid Bed for dying. After One of the goals of this project was to improve the pharmacokinetic performance of the
the proximal Gl tract. the bezafibrate granules were milled using a Quick Sieve, they were blended with magnesium Figure 2: Dissolution Profiles for the Initial Bezafibrate Prototypes. formulation when compared to Bezalip by decreasing the Cmax and maintaining or increasing
stearate for lubrication which produced the final bezafibrate compression mix. Finally, this mixture the AUC. Figure 4 shows that the prototype formulation that contained 20% Methocel K100
Conclusion: was compressed into the bezafibrate 400 mg tablets at a target hardness of 11 kb and target The dissolution outcome for the second round of prototypes (Figure 3) showed that the release equivalents did not achieve this goal because it did not reduce Cmax when compared with Bezalip.
All formulation goals of this project were met. The clinical data suggests that bezafibrate is a drug weight of 550 mg for formulation RB0O60025-B and 620 mg for the other formulations. rate increased by reducing the content of the Methocel polymers (with the exception of The prototype formulation that contained 35% Methocel K100 equivalents produced a lower Cmax
whose absorption might be limited to the proximal Gl tract and therefore may not be a good RB060029). An investiga.tion into RBO60029-A was not needed since the main goal of these than Bezalip but it also produced a lower AUC. The dissolution profile showed that this formulation
candidate for continued development of an extended-release formulation. T prototypes was accomplished, only released 60% of the bezafibrate within 6 hours while Bezalip was completely dissolved.
v §| Lactose Monohyrare Bezafibrate 400 mg Dissoulution of Prototypes (second round) The slower dissolution rate of this ermuIatlon ano! |t§ lower AUC vyhen compared with Bezalip
METHODS & MATERIALS Cé?iﬁi Eﬁh §f§?r P rvrmmrrer suggests that the absorption of bezafibrate may be limited to the proximal Gl tract.
In order to develop an SR formulation of bezafibrate, the formulation development approach was Mool KM 10
to use a matrix-based sustained release polymers. We elected to use Methocel K100 and {00 R CONCLUSION
Methocel K4AM polymers, which are both hydroxypropyl methyl cellulose derivatives with release All formulation goals of this project were met. Prototype formulations of bezafibrate were
modifying properties. The main difference between these two polymers is their chain length, /%. e Bezalip developed that had different extended release dissolution profiles which released all of the
and therefore the extent of release retardation. Since two release modifying polymers with two ChmpEssion Granulation Mix P Water B 50 = RBOBO025.B bezafibrate within 12 hours. Furthermore, CTM was manufactured, tested and released within 6
different molecular weights were used, the first step was to convert the content of each prototype 2 //// — RBOBO026-A months from the inception of this project. Unfortunately, the clinical data suggests that bezafibrate
formulation to an equivalent amount of either polymer using the following equation: — L > S ) SIS g o0 RBOB0027-A s a drug whose absorption might be limited to the proximal Gl tract and therefore it would not be
K P Mesh Solution < 0 — RBOG0028-A a good candidate for continued development of extended-release formulations.
C | K4M Premium (025) —e— RB060029-A
K100 Premium LV = Cq. 2 Mg, St. Dry Fluid Bed 2) Lactose M. HPC
20
KKIOO Premium LV C amarg()
Bezafibrate Granules Milling P. Water 0 | | | | | |
_ _ PHARMACEUTICAL SERVICES
Source: Dow chemical websne_ (www.dow.com) | | o | 0 Z 4 6 8 10 12 14 Farther. Faster. Together.”
Note: 0.25 was the concentration of the example from Dow. We will substitute it with our concentrations. Lactose Time (Hr)
Figure 3: Dissolution Profiles of the Second Round of Bezafibrate Prototypes toll free 1.888.451.5708 www.camargopharma.com

Figure 1: Schematic Illustration of the Manufacturing Process of 400 mg Bezafibrate ER Tablets.




