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A new rapidly absorbed paracetamol tablet (NP) containing sodium bicarbonate Thus the rotation 50 rpm is used to build the PK model (Figure 2) for the simulation
was developed [1, 2, 3]. Researches [1, 3] did the comparison of the clinical trial for the trial simulation between NP and CP. The same validated PK IVIVC model was
results between the new and conventional paracetamol (CP) formulation. In vitro- used for the simulation using different CP and NP in vitro dissolution .

in vivo correlation (IVIVC) analysis [2] was also used for explanation of the 0 st

observed in vivo variability of NP and CP. However, how to integrate these low-cost \ “‘\\
in vitro dissolution data to inform the clinical trial is still a mystery [4]. The aim of |
this work is to take the in vitro dissolution data and use the existing in vivo data
from CP to build a population IVIVC-PK model. The best in vitro test method (from
USP monograph at pH5.8 at stirrer speeds between 10 and 50 rpm) was identified.
The identified test method was used for in vitro model building and clinical trial
simulation. The bioequivalence (BE) statistical analysis is used to guide the clinical
trial design and validate the predicted in vivo results from observation data
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Clinical trial costs increase rapidly. However, modeling and simulation (M&S) hasn’t Figure 2. VPCs for CP (left) on 50 rpm and NP(right)

been adopted well to the BE decision making before the costly clinical trial. M&S By using the CTS simulation data incorporating inter-subject and intra subject

may reduce the number of clinical trials and get useful insight by using low-cost variability, the BE statistical test gives combination of design scenarios as in Figure 3.
experimental data such as in vitro experiments. The aim of this work is to build the | |

population PK models together with the in vitro dissolution data and hence the ] —— T . T o

validated population PK models which can then be used for the clinical trial
simulation and BE statistical analysis.
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Twenty eight Caucasian volunteers were recruited for a four way crossover study
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for both CP and NP at fed and fasted treatment groups [1]. In vitro dissolution C"‘:fa” w::icgb i Mean (30% C1) Mean (90% Cl) 1 e e )
: : : : a.CPvs S . CP vs NP Sim c. CP Obs vs Sim . NP Obs vs Sim
profile from both CP and NP was obtained with the USP paddle apparatus with 900
mL of 0.05 M HCL at paddle speeds in the range of 10-50 rpm [2] (see Figure 1). Figure 3. BE statistical test for validation
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Figure 1. In Vitro Dissolution Profile for CP (left) and NP (right)
The in vitro dissolution profiles was fitted by using the best selected models such
as Hill equation (Eql), accumulative Weibull distribution. The fitted in vitro
dissolution models were differential as the input rate convolved to the IVIVC-PK
two compartmental models [5] (Eg2).

The NP simulation data was produced from the validated population PK model
from CP using NP’s in vitro dissolution profile. Without even conducting the clinical
BE trial, the simulation gives informative results (Figure 3 b.) which predicts well
with the real clinical trial (Figure 3 a.). Figure 3c & 3d gives additional validation
between the observation and simulation for CP and NP respectively.

* H
fais(£) = (I;?:;HJF(%H Eq 1 The low-cost in vitro dissolution data was successfully used to build the population
IVIVC-PK models. The CTS and statistic BE analysis help to predict the NP before
Tais(t) = dfﬁis conducting any clinical trial and propose sample size and power (Table 2). The
F(E) = @ ()8, Te (g + S, ) {(pabs(t) =Lt =tew method helps to identify the correct in vitro dissolution test and create optimal CTS
o Paps(t) = 058> Ly and hence increases the successful rate of any new formulation and may reduce
N3 - —7(8) * Asouia Eq 2 the number of clinical studies performed during the initial approval process or
2 =1 () * Asoria — Ka * Asotution certain scale-up and post approval changes [1].
% = CLyp = (s_z — é_z
Nonlinear mixed effect modeling (NLME) was used to build and validate the * [1] Rostami et al. A new rapidly absorbed paracetamol tablet containing sodium
population IVIVC-PK models with inter-subject and intra-subject variability. The bicarbonate. I. A four-way crossover study to compare the concentration-time
best in vitro dissolution test experiment were identified using in vitro and in vivo profile of paracetamol from the new paracetamol/sodium bicarbonate tablet and
data from CP. In vitro model build from NP with this identified test method was a conventional paracetamol tablet in fed and fasted volunteers. Drug Dev Ind
incorporated into the validated IVIVC-PK model for the clinical trial simulation Pharm. 2002 May;28(5):523-31.
(CTS). Simulated PK parameters using NCA analysis such as Cmax and AUCs were * [2] Rostami et al. A new rapidly absorbed paracetamol tablet containing sodium
used to determine the bioequivalence between CP & NP and between observed & bicarbonate. Il. Dissolution studies and in vitro/in vivo correlation. Drug Dev Ind
predicted data using ANOVA analysis. Pharm. 2002 May;28(5):533-43.
_ * [3] Kelly et al. Comparison of the rates of disintegration, gastric emptying, and
drug absorption following administration of a new and a conventional
The higher paddle speed in the in vitro test methods tended to build and validate a paracetamol formulation, using gamma scintigraphy. Pharm Res. 2003
better IVIVC-PK model (see Table 1). In vitro model is in Eql and In Vivo IVIVC Oct;20(10):1668-73.
model is in Eq2. Eozaet(;"” oolik . - i * [4] Kaur et al. Application of In Vitro-In Vivo Correlations in Generic Drug
18 rpm ?955.0785 1910.157 1938.157 1997.5209 Development; AAPS; 2015; Vol. 17 No 4
gg :m 33333221 1?2?2;23 122;‘;;22 1%281382 * [5] Buchwald, P. Direct, differential-equation-based in-vitro-in-vivo correlation
40 rpm -773.47033 1546.9407 1590.9407 1684.2267 (IVIVC) method; JPP; 2003; 55:495-504
50 rpm -768.46898 1536.938  1580.938  1674.224

Table 1. Ranking of In Vitro Dissolution model ACOP9 Oct 8, 2018 - Oct 10, 2018, San Diego, CA T-036



