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Qual é o grande desafio?
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Prever o comportamento in vivo ...
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Criteria for dissolution test design

Media to simulate gastrointestinal passage
« pH-value / pH profiles
* volume

* composition

Dissolution equipment
* apparatus
* hydrodynamic conditions

Passage times
« multiple units <> single unit dosage form

Food effects
« fasted <« fed state conditions
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Utilizacao do Aparato USP 4 na previsao com
comportamento in vivo




Vantagens e Desvantagens

Advantages and

disadvantages of the flow-
through dissolution apparatus

Advantages:

Laminar flow characteristics over
a wide range of solvent flow rates

Infinite sink ideal for low
solubility drugs

Differential rather than
cumulative time profile of
dissolved drug concentration

Dwell time of dosage form in
medium is minimal, reducing risk
of drug degradation

pH modification of dissolution
medium is easy

Samples for analysis easily
obtained without altering
dissolved drug concentration

Disadvantages:

Large volumes of media required
to maintain flow rate

Risk of clogging of filters

Validation of flow rate during
testing is difficult
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Figure 4. Dissolution/release data collected using the flow-through cell
apparatus in noncumulative form and transformed to cumulative form.
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Fatores relacionados ao farmaco

Solubility

Permeability
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Fatores relacionados ao farmaco

ANALITO: IBUPROFENO (ACIDO DEEIL)
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Fatores relacionados ao farmaco
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Fatores relacionados a Forma Farmaceéutica

Sweellable

Solubilized

Sistema de Liberacgao ,
do Farmaco b
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Movimento do farmaco através do TGl

T T_ Small Intestine T_ Large Intestine
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Transit Rule of ‘3’

K] Modern Biopharmaceutics V6
AR Pl [ ce i ukalion Tonls g | ik Ay

Small Intestinal Transit Time

Transit ime in the small intestine has been measured using the » -scintigraphy

technigue. The time it takes to transit from pylorus to the ileal cecal region of DissaiTiom

the intestine is remarkably constant (sbout 3 - 4 hours) in both fasted and fed

statas. The transit time is also remarkably indapendent of dosage form typa Controliod Relcase

We use J hours as the mean lransit time in astimating absorption. -

A usaful approximate rule for
gastrointestinal transit limes Is Gl Transet

*The Rule of ‘3™, DA Buidanea
Gasims Empiing
1 -Gasiric Emptlying = 0.2 hr (fasled) P ——
Gastric Emptlying = 3 calimin (fed) S
Intestinal Transit = 3 hr
Total Gastrointestinal Transit = 30 hr

3

Tranal Tl (hi

Gordon
Amidon
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Fatores relacionados a conducao do estudo de
bioequivaléncia
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Biorelevant pH-gradient methods

Gl-section Media and pH-values preprandial pH-Gradient Passage time [min]
Compendial media pH Biorelevant media pH Tablets Pellets
Stomach SGFsp” 18 FaSSGF 1.8 60 30
Proximal Jejunurr Blank FaSSIF 6.5 FaSSIF 6.5 15 45
Distal Jejunum Blank FaSSIF 6.8 FaSsSIF* 6.5 15 45
Proximal lleum Blank FaSSIF 7.2 FaSSIF* /™ 7.2 30 45
Distal lleum Blank FaSSIF* 7.5 Blank FaSSIF* 7.5 120 45
Proximal Colon SCoF 5.8 SCoF 5.8 240 240
* pH modified, ** Concentration of bile components modified
Gl-section Media and pH-values postprandial pH-Gradient Passage time [min]
Compendial media pH Biorelevant media pH Tablets Pellets
Stomach Acetate buffer / SGFsp=.0/2.0 Ensure Plus (Milk) 6.5 (120/120) 240 120
Proximal Jejunurr Blank FeSSIF 5.0 FeSSIF 50 45 45
Distal Jejunum Blank FaSSIF 6.5 FeSSIF* 6.5 45 45
Proximal lleum Blank FaSSIF 6.5 FeSSIF* /™ 6.5 45 45
Distal lleum Blank FaSSIF* 7.5 Blank FaSSIF* 7.5 45 45
Proximal Colon SCoF 5.8 SCoF 5.8 -— 240
* pH moadified, ** Concentration of bile components modified

Klein S. , Dissolufion Technologies, 16 (3): 28-40, 2009
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Passage time

Gl-segment pH Media single unit multiple unit

dosage forms dosage forms

Stomach 1.8 Simulated Gastric Fluid (SGFsp)* 60 min 30 min
Proximal Jejunum 65 Phosphatpufier pH 6.5 15 min 45 min
Distal Jejunum 6.8 Simulated intestinal fluid pH 6.8 (SIFsp) USP 24 15 min 45 min
Proximal lleum 7.2 PhosphatpufferpH 7.2 R (Ph. Eur 1997) 30 min 45 min
Distal lleum 7.5  Simulated intestinal fluid pH 6.8 (SIFsp) USP 23 120 min 45 min
Froximal Colon 6.2 Phosphatpuffer pH 6.5 360 min 360 min
Proximal Colon 6.5 Phosphatpuffer pH 6.5 240 min 240 min
Distal Colon 6.8 Simulated intestinal fluid pH 6.8 (SIFsp) USP 24 360 min 360 min
Distal Colon 6.8 Simulated intestinal fluid pH 6.8 (SlFsp) USP 24 240 min 270 min
* pH modified

S. Klein et al., J Pharm. Pharmacol. 2005:; 57 (6) 709-720
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Hidrodinamica — Avaliacao de Fluxo

Linear Flow Rate ve Valumetric Flaw Rate

50

1 . Table 1: Diameters of the cells used for testing orally adminis-
40 4 T i tered solid products with the flow through apparatus, cross-sec-
o ® tional areas of the cells and linear flow velocities corresponding

_ 351 P to specific flow rates (2, 4).
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Figure 1. Comparison of linear flow rates for the 22.6- and 12-mm flow-
through cells at identical volumetric flow rates.
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Hidrodinamica — Avaliacao de Fluxo
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FIGURE 7
Effect of glass beads in the Now-through cell on drug release from erodible
tablets al the fMow rate of 21.0mLimin. {©) Without glass beads and (®) with
glass beads.
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Quando o USP 4 pode ser impactante no
desenvolvimento destas formulagcoes?




Dissolucao de Farmacos — “Dissolucao Aparente”

Eliminates problems associated with
delivering powder to vessel in USP | or
Il - no floating or sticking to shaft

Powder is wet immediately

Easy pH change on powders and

granules
L

Eliminates build up of heavier granules /:”2_:

on bottom of vessel in apparatus USP ¢

Il gy N/
/]

An approved alternative to intrinsic
dissolution on API's

P ny

Compare different dissolution rates of
the pure substance caused by crystal
habit, polymorphism, particle size, etc.
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Formas Farmacéuticas de Liberacao Imediata

Farmacos com Alta Solubilidade

Tablet Granules Small

Panrticle
Disintegration ® 0.2 Disintegration
' =.- dg -
e

Desintegracao Intraluminal

Hidrodinamica
Biorelevante*

*FANG ET AL., MOLECULAR PHARMACEUTICS VOL. 7, NO. 5, 1466-14/7. 2010
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Formas Farmacéuticas de Liberacao Imediata

Farmacos com Baixa Solubilidade
Hidrodinamica

SINK Biorelevante*
CONDITIONS

Simulacéao do
gradiente de pH

in Vivo

In Vitro — In Vivo Correlation

Avaliacao da influéncia do
tamanho de particulas e
adjuvantes farmacotécnicos que
auxiliam a dissolucéo

*FANG ET AL., MOLECULAR PHARMACEUTICS VOL. 7, NO. 5, 1466-14/7. 2010
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Formas Farmacéuticas de Liberacao Retardada

Farmacos com Alta Solubilidade

Hidrodinamica

Simulacé&o do gradiente de pH in vivo — SarllavErad

Avaliacao de Lag time
Troca de pH facil e sem contato com
amostra

Hidrodinamica sensivel aos desvios no processo produtivo
frequente neste tipo de formulacao. Ex: Uniformidade do
revestimento

IVIVC Farmacos com Baixa Solubilidade
SINK

In Vitro — In Vivo Correlation

*FANG ET AL., MOLECULAR PHARMACEUTICS VOL. 7, NO. 5, 1466-14/7. 2010



Desenho da formulacéo caracteriza liberacao Hidrodinamica
Biorelevante*

Simulacao do gradiente de pH in vivo por
completo desde a simulacéo da passagem
gastrica até o tempo de liberacao coldnica

Caracteriza tecnologia utilizada no

IVIVC desenvolvimento da formulacao

In Vitro — In Vivo Correlation
NIVEL A - PONTO A PONTO

Avaliacao do efeito da alimentacao — ANVISA exige
bioequivaléncia em estado de jejum e alimentado

*FANG ET AL., MOLECULAR PHARMACEUTICS VOL. 7, NO. 5, 1466-14/7. 2010
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Ou seja ...

Excelente ferramenta no desenvolvimento de
formulacbes de medicamentos geneéricos;

Aplicavel a diversas formas farmacéuticas e diferentes
mecanismos de liberacao do farmaco;

Ferramenta Importante no desenvolvimento de
correlacao in vivo in vitro.
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