Thai Bulletin  /

Pharmaceutical Sciences \\&
ISSN 1686-9540 (Print)  2586-8659 (Online) ¥

WaNN13HazN1TUsEENALsIATIETBIA NS o UA S U AT ENTULUUYD IS

1’4 a

A = | =% =Y = |
A8SANNBLIULYYATLLNUUILAADILUNT

Sy indaenn*, Insnus Assgygyranual

AAIINYIANEANSNAVNTTY ALLNATAENS UInendeedind Jeeluy

* fpsioriinus: p.tipduangta@gmail.com

unAnge
NTLATIEIT AN Toulae TR eIT U saaLAulswAa T unIdAud Ay lunLadYn T
Tngianzegnadsdmsugnionguuuureads lesnnldinmsiauniBamesudsaaunuisunasiiuviiuy
Usuwasugumniidaduszuuieturesisinmesudaaunuiunasiumiuuuiinly Favmesudoaaunds
uaaeTumIuuvUiudsugamgiuandisluanuuuialy Ae finmslianudeunuuldasiilushmiuandu
Snwagluinndednuaziludes vlfaunsawendyaunisiravesnnudou sendusuuiundulyld wu

nsAaeiveIeRevIaN1sIsmevesnlmuTeuiedtes uaswuudunauls 1wy guuuglianinuii lny

s A o o

91f3BnsulawiSes edndyausumulumsmeamgiianmuiduinuadiainnisaaesiveamediues
vionsszmeresiifidaufouieades uarfseifiuauazdoalunsnmatnguunianinufidngae
unANuLSInaiinsUszendlfiadesinesudsaaunuiiaaeifimestsasuuulurundunssui
Rerdesfuiiolusieiousuuuvreandsdmiunsssyndugiuvessundn msnwiaaumaninisnnadn
MsMSunsA3ENsEUINELaTaNsTIBIINgAvARLIMAITanas MstansdnuaziawzlugeTousULUY

Youudansza1esa uazn1sAnwAuAsvesiiefieglusledugu

AEARY: NTIATIENTeANToL, TBRNaLTuTaaLnuTsAaaTuYS, FANWasuTvaaunuiuAReTIUNS

WUUUSUAURUMAT, NSLAAIANYAZIANIZUBELATEUTULUUTDILDS

Thai Bull Pharm Sci. 2018;13(2):129-143 |129]



FUNDAMENTAL PRINCIPLE AND APPLICATIONS OF THERMAL ANALYSIS
BY DIFFERENTIAL SCANNING CALORIMETRY IN PHARMACEUTICAL
SOLID-STATE FORMULATIONS

Pratchaya Tipduangta*, Jakkapan Sirithunyalug

Department of Pharmaceutical Sciences, Faculty of Pharmacy, Chiang Mai University, Chiang Mai

* Corresponding author: p.tipduangta@gmail.com

ABSTRACT

Differential scanning calorimetry (DSC) is an important thermal analysis technique which is
frequently used in pharmaceuticals, especially in solid-state formulations. The development of Modulated
Temperature Differential Scanning Calorimetry (MTDSC) which is an extension of conventional DSC, it
employs a non-linear heating rate like a sine wave or seesaw which offers a remarkable advantage of
deconvoluting the heat flow signal into reversing heat flow and non-reversing heat flow by using a Fourier
transform mathematic deconvolution. MTDSC can separate non-reversible thermal events such as water
evaporation or polymer relaxation from reversible thermal events (glass transition temperature).
Consequently, it reveals hidden thermal events and improves the resolution of detecting a glass transition
temperature. Additionally, this review also focuses on the applications of conventional DSC and MTDSC in
pharmaceutical solid-state formulation development including identification of polymorphism of active
pharmaceutical ingredients (APIs) and their thermodynamic properties, a study of the crystallization kinetics
of APIs, assessment of the interaction between APIs and excipients, and characterization of solid dispersion
formulations and the long-term stability of the amorphous drug in the formulations.

Keywords: thermal analysis, differential scanning calorimetry, modulated temperature differential scanning
calorimetry, solid-state formulation characterization
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