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Product Research Advances

e Gastrolntestinal Processes
— pH, Buffer Capacity, Motility
— Enteric Coating
e Gastrointestinal Simulator (GIS)

— In vivo Predictive Dissolution (iPD)

* In Vivo Plasma Level Variability



Gastrolntestinal Prediction

Required Accurate Input



Ongoing Studies

DIRECT AND SIMULTANEOUS DRUG
MEASUREMENT: PLASMA AND INTESTINE
(NORMAL SUBJECTS, BE PROTOCOL)
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Gastrointestinal Motility: Fasted
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Combined Models Prediction
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Initial Correlations
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Luminal Gl Ibuprofen (solution)
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First Observation

Ibuprofen is in the intestine for 7 hours
Yet Dissolves in 10 minutes (USP)



% Dissolved

Dissolution of Clinical Dosage form
(800 mg Dr. Reddy’s Reference Listed Drug(RLD))

Dissolution in pH 7.2 50 mM Phosphate
Buffer (900 mL)

100% dissolved = 10 min

30 40
Time (Minutes)

USP Test: pH =7.2 50mM Phoshate
50 RPM paddle (Apparatus 2)

Not Less Than 80% dissolved in 60 min
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Bulk
Volume, ml
500

900

Extent of
dissolution
105%
102%

W 900ml intact tablet dissolution

4 500ml intact tablet

40 60

Time (Minutes)

Time to dissolve
50% dose, min
13

10

Time to 100%,
min

80

60



USP Simulated Intestinal Fluid

Table 4: Osmolarity, ionic strength and buffer capacity of the two
buffers

Osmolarity lonic strength Buffer capacity
Medium [mOsmol/kg] [mol/L] [mEq/L/pH unit]

Simulated
Intestinal Fluid,

pH 6.8 (SIFsp);
USP 26

Phosphate
Standard Buffer 115 18.6+0.1
pH 6.8 (IntPh 3)




Low Dose ASPIRIN
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Drug Resistance and Pseudoresistance:

An Unintended Consequence of Enteric Coating Aspirin
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Letters

Asian population. Importantly, our findings support
the use of lower BMI cutoffs to define obesity in
Asian adults, by demonstrating the presence of LV
structural and functional changes even at these
lower cutoffs. Furthermore, lower BMI thresholds
may be needed for public health action (eg.,
encouraging weight loss and exercise) in Asian
communities, and particularly among Asian women
who have a lower BMI threshold for subelinical LV
contractile dysfunction and steeper decline in LV
mechanics with increasing BMI and WC. The impli-
cations of our findings for the development of future
heart failure deserve further study, particularly heart
failure with preserved ejection fraction, which is
increasingly recognized to include an obesity-related
phenotype (4).
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Collapse of the
Aspirin Empire

Is it Diabetic Gastroparesis or
Cardioprotective Paresis?

I have read with great interest the paper recently
published in the Journal by Bhatt et al. (1). The
investigators reperted that a high propertion of
patients treated with enteric-coated (EC) aspirin
Failed to achieve inhibition of &
B2 generation due to incomplete absorption.
Reduced bicavailability may contribute to “aspirin
resistance” in patients with diabetes (1).

Diabetic gastroparesis (DG) is a clinical syndrome
characterized by delayed gastric emptying in the
absence of mechanical obstruction of the stomach, DG

has been generally attributed to autonomic neuwrop-
athy and poorly controlled hyperglycemia. The
prevalence of gastroparesis is reported to be 20%
to 40% of patients with type 2 diabetes mellitus
(T2DM) (2). DG can result in many consequences
such as impaired glucose regulation, hypoglycemia,
decrease drug absorption. nutritional compromise,
and a high rate of hospitalizations and poor quality
of life DG is associated with coronary artery
disease, cardiovascular autonomic dysfunction, and
microvascular complications such as peripheral
neuropathy  and  retinopathy.  Poor  long-term
glycemic control, such as elevated hemoglobin A,
and body mass index, were independent predictors
of DG (4), Recently, Saito et al, (5) reported that
low-dose aspirin irrespective of EC did not affect the
risk for cardiovascular events but increased the risk
for gastrointestinal bleeding in patients with T2DM
in a primary prevention setting.

Growing evidence has demonstrated that EC
aspirin therapy fails in primary prevention in patients
with T2DM. On account of DG prevalence and adverse
effect on drug absorption, DG should be considered as

a part of aspirin resistance in patients with T2DM.
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Figure 2. Dissolution Profiles of Bayer EC Aspirin 325 mg Tablets at pH 6.8 (meant5SD)

——50 mM phosphate
(n=6)

——20mM Bicarb (n=6)

——15mM Bicarb (n=6)

——10mM Bicarb (n=6)
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Koenigsknecht et.al., 2017

In Vivo Dissolution and Systemic Absorption of Immediate Release

Ibuprofen in Human Gastrointestinal Tract under Fed and Fasted
Conditions
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Plasma

gastrointestinal (GI) tract is largely unmeasured The purpose of this clinical study
emic absorption of the BCS class Tla drug ibuprofen under fed and fasted
and small intestinal luminal content. Expandi ent k edge of drug olution
e drug dissolution. A multilumen GI catheter
s. Subjects received a single oral dose of ibuprofen (800 myg tablet) with
conditions. The GI catheter facilitated collection of
and jejunum. [buprofen concentration in GI fluid supernatant and pla ed by LC—M.
completed the study, eturning for an additional study total of 34 completed
were primarily white (6! f
[ kg and body m: [
and remained detects 28 h under both conditions. 4
delayed in fed subject fasted subjects. Ibuprofen
fsting and fed conditions until 7 b afier dosing. Higher lev
in fasted subjects compared to fed In contrast to pla:
under fed conditions due to increased gastric pH
continued..

om the stomach, duodenum,
ith an average age of 30 years. The subjects had a median [min, max
k re higher under fasted

sted subjects, and

tomach under

ibuprofen were detected in the small intestine soon after dosing

na drug concentration, rall gastric concentrations remained higher

ing condition. The gastric pH increased to near neutrality after feeding
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Figure 2. Individudl phsma concentration vs time profiles of ibuprofen under
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Human Gastrointestinal Tract




Product Research (FDA)

Measure Gastrointestinal Mechanism
— Buffer Capacity
— Buffer is Bicarbonate

Motility State is a Random Variable
— Requires a Stochastic Process
— MRI Development

Ultimately Reduce BE Variability
Capture in a GIS Dissolution Methodology



BCS: In Vivo->in Vitro
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