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PROCESS ANALYTICAL TECHNOLGIES (PAT)

1 Food and Drug Administration (FDA)
¢ Design, control and monitoring of pharmaceutical manufacturing processes

(d Attenuated Total Reflectance Ultra-Violet visible (ATR UV-vis) spectroscopy

¢ Monitoring of concentration in liquid phase
(e.g. reaction, dissolution, crystallization...)

1 Near-Infrared (NIR) diffuse reflectance
spectroscopy
¢ Quantification of solid fraction

(e.g. degree of saturation in dissolution and
crystallization processes)

NIR transflectance probe
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RESEARCH PROJECT

(d Develop a kinetic model for the dissolution
of salicylic acid in a solvent mixture (52% OH
ethanol, 48% water), based on a power law
equation

r = k(csqe — )"

d Use ATR UV-vis and NIR diffuse reflectance
spectroscopy to monitor liquid and solid
phases

1 Optimize the rate constant (k) and the
exponent (n) of the power law equation
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SPECTROSCOPIC PROBES

NIR Spectroscopy ATR UV-vis Spectroscopy

Diffuse Reflectance Probe ATR Probe (sapphire crystal)

1100 nm - 2500 nm 200 nm -1020 nm
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Thermocouple

NIR reflectance probe

ATR UV-vis probe

Jacketed oil bath

Magnetic stir bar Dosing tube from automated syringe pump

Full description of the reactor in Gemperline et al, Analytical Chemistry 76 (2004) 2575-2582
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KINETIC MODELING & DATA ANALYSIS

Beer’s Law Least Squares Optimization
Y=ca nt nw
. 2
Dissolution Power Law Y}CI}IHZZ(%J —CCty; ;)
T i=1 =1
% =T = k(Csat — )"
Kubelka-Munk Transformation
Change of Mass R = (1 — R)?
d—T =—-MW -v-r 2R
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KINETIC MODELING OF LIQUID PHASE (UV-vis)

AL 307 nm_ — I k =0.2811 L"1/(mol"min), n = 0.99 I
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DISSOLUTION SEEN FROM SOLID PHASE (NIR)

At 1100 nm
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CONCLUSION & FUTURE WORK

 ATR UV-vis and NIR diffuse reflectance spectroscopy were
used to monitor liquid and solid fractions of the dissolution
of salicylic acid in a solvent mixture

1 A power law equation was successfully used to model the first
four dissolution steps for the liquid phase, with k=0.2811
L"-1/(mol™tmin) and n = 0.99. This latter coefficient is in
agreement with the range predicted by Fevotte et al.

 The solid phase still has to be modeled using the NIR diffuse
reflectance data

* Fevotte G., International Journal of Pharmaceutics 241 (2002) 263-278
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