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Abstract. Investigations on thermal behavior of drug samples such as acyclovir and zidovudine are
interesting not only for obtaining stability information for their processing in pharmaceutical industry
but also for predicting their shelf lives and suitable storage conditions. The present work describes thermal
behaviors and decomposition kinetics of acyclovir and zidovudine in solid state, studied by some thermal
analysis techniques including differential scanning calorimetry (DSC) and simultaneous thermogravim-
etry–differential thermal analysis (TG/DTA). TG analysis revealed that thermal degradation of the
acyclovir and zidovudine is started at the temperatures of 400°C and 190°C, respectively. Meanwhile,
TG–DTA analysis of acyclovir indicated that this drug melts at about 256°C. However, melting of
zidovudine occurred at 142°C, which is 100°C before starting its decomposition (242°C). Different heating
rates were applied to study the DSC behavior of drug samples in order to compute their thermokinetic
and thermodynamic parameters by non-isothermal kinetic methods. Thermokinetic data showed that both
drugs at the room temperature have slow degradation reaction rates and long shelf lives. However,
acyclovir is considerably more thermally stable than zidovudine.
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INTRODUCTION

Acyclovir as a drug is an acyclic guanine nucleoside analogue
with IUPAC name of 2-amino-9-(2-hydroxyethoxymethyl)-3H-
purin-6-one. This compound is widely used in clinics as an anti-
herpetic agent. The main disadvantage of this drug is its limited
absorption after oral administration in humans which caused the
research for prodrugs (1,2). The structure of Acyclovir, common-
ly prescribed as Zovirax, is shown in Scheme 1.

Azidothymidine (with commercial name of Zidovudine
or AZT) is the first drug which has been approved by the
Food and Drug Administration (USA) for the treatment of
human immunodeficiency virus (HIV) infection and preven-
tion of mother-to-child transmission of HIV. Zidovudine is
classified as a nucleoside reverse transcriptase inhibitor. This
compound is used in combination with some anti-virus medi-
cines in the treatment of infection due to HIV. Zidovudine is
used to reduce the speed of disease progression in patients
infected by HIV with advanced, early, or no symptoms. This

compound is also useful for preventing the virus passing in
pregnant women, infected by HIV, to their babies during
pregnancy and at birth (3–5). Scheme 2 shows the chemical
structure of AZT.

Thermal analysis techniques such as differential scanning
calorimetry (DSC), differential thermal analysis (DTA), and
thermogravimetry (TG) have been known methods in the
physicochemical characterization of different materials since
several years ago (6–9). Thermal analysis techniques are wide-
ly used in the pre-formulation studies and development of
drugs and substances of pharmacological interest (10–13).
Thermal analysis methods are described as general techniques
in the pharmacopoeia, but description of their uses is limited
to only a few monographs for determination of purity, the loss
on drying of reference substances, studies of polymorphs,
solvates and hydrates, melting-point determination, and quan-
tification of volatile components in drugs (10,14–16).

Thermokinetic data corresponding to the decomposition
reaction could be calculated by thermal analysis results, which
makes possible the determination of some valuable parame-
ters on thermal behavior of drugs and medicine compounds
such as decomposition rates, possible mechanisms, and values
of some thermokinetic and thermodynamic parameters (17).
The thermodynamic parameters corresponding to the activa-
tion of thermal decomposition reaction of drugs in solid state
are useful in obtaining knowledge about drug decomposition
reactions. The value of Gibbs energy (ΔG#) reflects total
enhancement of energy in the activated complex system as
the intermediate of drug consumption and the decomposition
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products formation. The Gibbs energy is influenced by two
other thermodynamic parameters, namely, enthalpy (ΔH#)
and entropy (ΔS#) of the activated complex formation. The
value of activation enthalpy shows the energy differences
between the activated complex and initial drug structure.
Small quantity for this parameter is in favor of formation of
the activated complex due to the potential energy barrier.
Meanwhile, the value of activation entropy indicates the
situation of the system in its own thermodynamic equilibrium.
The low values of activation entropy reveal that the reagent has
a low reactivity and the required time to form the activated
complex is long. However, high values for activation entropy
confirm that the reagent is far from its own thermodynamic
equilibrium; therefore, the reactivity of the compound is high,
and the system can react faster to form the activated complex,
and hence, gives shorter reaction times. Furthermore, prediction
of the shelf life (i.e., the maximum length of time that the drug
preserves its activity) or half-life (i.e., length of required time for
isothermal decomposition the half of compound) at a given
temperature is possible via heating the sample and facilitating
its decomposition process by the aid of thermal analysis
techniques (18–24).

Since acyclovir and zidovudine have widespread applica-
tions in medicine and drug industry, many papers could be
found about the pharmaceutical properties, analysis, and de-
termination of these drugs (25–31). However, to the best our
knowledge, only few data are available on the thermal decom-
position and degradation behavior of zidovudine (32,33), and
there is no report on its decomposition thermokinetic data,
while there is no report available on the thermal behavior and
degradation kinetic of acyclovir. The main goal of this work
was to investigate the thermokinetic and thermodynamic
parameters corresponding to decomposition processes of the
two drugs by means of thermal analysis techniques including
DSC and TG/DTA. Thermal analysis results allowed us to
obtain essential information concerning these drugs in the
solid state, including their thermal behavior and thermal de-
composition reaction. Also, in this study, the thermokinetic
and thermodynamic parameters of the drugs were determined
under non-isothermal conditions.

EXPERIMENTAL

Pharmaceutical grade acyclovir and zidovudine powders
(min. 99.5%, Bakhtar Bioshimi, Kermanshah, Iran) were used
without further purification. The DSC curves were obtained by
a Du Pont differential scanning calorimeter model DSC 910S, at
a temperature range of 50–700°C using an alumina crucible, at
different heating rates (i.e., 5, 10, 15, and 20°Cmin−1), under
nitrogen atmosphere with a flow rate of 50 mlmin−1.

Simultaneous thermal analysis (TG) and differential ther-
mal analysis (DTA) studies were performed by a Stanton
Redcroft, STA-780 series with an alumina crucible, at an
applying heating rate of 10°Cmin−1 over a temperature
range of 50–800°C, under nitrogen atmosphere with the flow
rate of 50 mlmin−1. The used drug sample mass was 3.0 mg.

RESULTS AND DISCUSSION

Thermal Behavior of Drug Samples

The obtained thermoanalytical curves of acyclovir are
shown in Fig. 1a. DTA curve shows an endothermic behavior
commencing near 256°C, without any mass loss in TG curve,
which is the melting point of acyclovir. Thus, acyclovir is
thermally stable up to the melting point, and no thermal event
was observed before the melting of drug. However, at higher
temperatures, the acyclovir presents two significant thermal
peaks in temperature range of 400°C to 560°C, for which,
Δm088% and Tpeak of DTA0438.6°C and 520.4°C. By con-
sidering these results and chemical structure of this drug
shown in Scheme 1, the first stage in thermal decomposition
of the drug may correspond to cleavage followed by elimination
of the alcoholic-etheric side chain from acyclovir structure and
consequent formation of guamine as residual mass. In the sec-
ond step of the decomposition process, the residue guamine is
decomposed due to the further heating. However, TG/DTA
curves over 520°C show no considerable thermal phenomenon.

The results of simultaneous TG/DTA corresponding to
the zidovudine are shown in Fig. 1b. These curves exhibit an
endothermic peak about 142.2°C without any change in the
mass of sample corresponding to the melting of zidovudine.
According to the TG/DTA data, a single-step mass loss of
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Δm090% occurred at 190–280°C. Based on the chemical
structure of the drug shown in Scheme 2 and the observed
thermal behavior for zidovudine, it could be proposed that the
thermal decomposition of this drug is started by the cleavage
followed by elimination of the azide group from the structure
of zidovudine and hence formation of thymine, which is con-
tinued by thermal decomposition of the formed thymine (32).
Up to the 300°C, decomposition process of drug became
complete, and no further mass loss was observed above this
temperature. Such thermal pattern reveals that decomposition
reaction of the zidovudine is started at about 100°C above its
melting. Table I summarizes the resulting thermal analysis
data for both drugs obtained via TG/DTA studies.

Effect of Heating Rate on DSC Curves and Thermokinetic
Studies

Figure 2 shows the DSC curves for thermal decomposi-
tion of acyclovir and zidovudine at several heating rates. It
was found that, increasing the heating rate shifts both the
melting and decomposition peaks of acyclovir and zidovudine
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Fig. 1. TG/DTA curves for drug samples: acyclovir a and zidovudine
b. Conditions: sample mass, 3.0 mg; heating rate, 10°C/min; nitrogen
atmosphere

Table I. TG/DTA Results for Studied Drug Samples

Transition temperature/°C Mass loss/%

Drug Melting Decomposition ΔT a Δm

Acyclovir 256.6 438.6, 520.4 400–560 88
Zidovudine 142.2 242.3 190–280 90

aΔT: temperature range corresponds to fall in sample’s mass
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Fig. 2. Effect of heating rate on melting points and decomposition
temperatures of acyclovir a and zidovudine b; Conditions: sample
mass 3.0 mg; nitrogen atmosphere

Table II. Melting Points and Decomposition Temperatures for Acy-
clovir and Zidovudine Obtained by DSC at Various Heating Rates

Drug Acyclovir Zidovudine

Heat flow
(°Cmin−1)

Melting
point (°C)

Decomposition
temperature
(°C)

Melting
point (°C)

Decomposition
temperature (°C)

First
step

Second
step

5 253.0 424.4 498.6 123.7 229.6
10 256.6 438.6 520.4 124.2 242.3
15 260.2 447.3 540.6 124.7 249.0
20 262.7 454.2 552.0 125.1 253.8
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to higher temperatures. The observed variations in the
peak temperatures of DSC curves can be used for the
determination of thermokinetic parameters of the drug
samples. The melting points and decomposition temper-
atures at different heating rates, evaluated from the
corresponding DSC curves, for both drugs are summarized
in Table II.

In the present investigation, two well-known methods
including ASTM E698 (34,35) and Starink (36) were applied
to the evaluation of the kinetic parameters of drug’s decom-
position reactions. The first method used for the calculation of
the drugs kinetic parameters was ASTM method E698 (34).
According to this method, the ln (β.Tm

−2) is plotted against

1/Tm, where Tm (K) is the maximum peak temperatures of
DSC curves obtained at various heating rates (β/Kmin−1), and
the activation energy (Ea) is then determined from the slope
of the resulting linear plot. The calculations for both drugs
were carried out using the Tm (K) values presented in
Table II.

Figure 3 shows the resulting graph of ln (β.Tm
−2) versus 1/

Tm for both acyclovir and zidovudine. As is obvious, the
obtained graphs for both drugs are quite linear, indicating
that the decomposition mechanism of the drugs was not
changed under various heating rates (35). The corresponding
activation energies (Ea) for decomposition of drugs were
calculated from the slope of the linear graphs. Meanwhile, as
proposed by ASTM E698, the values of Arrhenius factor, log
A (s−1), for drugs could be calculated from the following
equation:

A ¼ b Ea RT2
m

�� �
exp Ea RTm=ð Þ ð1Þ

The resulting activation energies and Arrhenius factors
for acyclovir and zidovudine obtained by the ASTM method
are given in Tables III and IV, respectively. Meanwhile, the
values of activation energy (Ea) for the drugs were also calcu-
lated by Starink method (36) for comparison. In the Starink
method, activation energy could be computed from the slope
of the linear plot of ln (β.Tm

−1.92) versus inverse of the
maximum peak temperature (1/Tm), via Eq. (2). In this
method, the activation energy could be obtained without
requirement to the precise knowledge about the mechanism
of decomposition reaction.

Ln b T1:92
m

�� �þ 1:0008 Ea RTm= ¼ C ð2Þ

In Eq. (2), again Tm (K) is maximum peak tempera-
ture of DSC curves at various heating rates (β/Kmin−1). As
shown in Fig. 4, the plots of ln (β.Tm

−1.92) versus the
inverse of maximum temperatures of DSC peaks (1/Tm)
show straight lines for both acyclovir and zidovudine,
which confirm no variation in the mechanism of thermal
decomposition reaction of drugs over the temperature
range studied (35). The Arrhenius factor (A) for both
drugs was also evaluated from Eq. (1). The calculated
thermokinetic data for acyclovir and zidovudine are also
included in Tables III and IV, respectively. A comparison
between the results obtained by applying different kinetic
methods (i.e., ASTM and Starink) revealed that the values
of activation energies calculated for each drug sample
are very close to each other. These obtained kinetic
parameters were used to evaluate the thermodynamic
parameters of activation for both drugs, including change

Fig. 3. Plots of ln (β.Tm
−2) versus 1/Tm for drug samples (β is heating

rate in Kmin−1 and Tm is maximum peak temperature in K): a
acyclovir and b zidovudine

Table III. Comparison of Kinetic Parameters for the First Step of Acyclovir Decomposition Reaction Obtained by ASTM and Starink Methods

Kinetic
method

Activation
energy (KJ.mol−1)

Arrhenius
factor Log A (s−1)

ΔG#

(KJmol−1)
ΔH#

(KJmol−1)
ΔS#

(Jmol−1K−1)
Rate constant

k (s−1)

ASTM 185.3 13.24 184.3 179.3 −6.5 5.12×10−20

Starink 185.6 13.26 184.3 179.7 −6.5 5.12×10−20
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in entropy (ΔS#), enthalpy (ΔH#), and free energy (ΔG#)
corresponding to the activation by the following equations (37).

A exp
�E
RT

¼ v exp
�ΔG6¼

RT
ð3Þ

ΔH 6¼ ¼ E� RT ð4Þ

ΔG6¼ ¼ ΔH 6¼ � T ΔS 6¼ ð5Þ

In Eq. (3), υ0kBT/h (where kB is Boltzmann constant and
h is Plank constant). The resulting thermodynamic parameters
of activation for the acyclovir and zidovudine are also

included in Tables III and IV, respectively. Comparing the
calculated values of thermodynamic parameters for drug sam-
ples revealed that ΔS# for zidovudine is considerably lower
than that for acyclovir. This lower value of ΔS# for zidovudine
confirms that its activated complex in decomposition process
possesses a higher degree of arrangement (more entropy)
than initial state of drug; however, this trend is reversed for
acyclovir. Based on the activated complex (transition state)
theory (38–40), higher value of ΔS# for acyclovir makes its
thermal decomposition a slow reaction, while the zidovudine
decomposes quickly. Meanwhile, the positive values of ΔH#

and ΔG# for both drugs show that they are dependent on the
heat introduced and possess non-spontaneous decomposition
reactions. However, the value of ΔG# for acyclovir
decomposition reaction is considerably higher than that for
zidovudine. Also, the value of activation enthalpy (ΔH#)
for acyclovir decomposition is lower, in comparison with
zidovudine.

Calculation of Reaction Rate Constant

The values of reaction rate constants (k) for thermal
decomposition of drugs were calculated at the room temper-
ature of 25°C using the following equation and the previously
mentioned values for activation energies (Ea) and Arrhenius
factors (A) for acyclovir and zidovudine (41):

logk ¼ logA� Ea 2:3RT= ð6Þ
The calculated k values for acyclovir and zidovudine are

also presented in Tables III and IV, respectively. The results
obtained for thermal decomposition kinetic and reaction rate
constant of the pure acyclovir showed that this drug is ex-
tremely thermally stable and possess a long shelf life. Also,
due to the high thermal stability of acyclovir, variation in

Table IV. Comparison of Kinetic Parameters of Pure Zidovudine Obtained by ASTM and Starink Methods

Kinetic
method

Activation
energy (KJmol−1)

Arrhenius
factor Log A (s−1)

ΔG#

(KJmol−1)
ΔH#

(KJmol−1)
ΔS#

(KJmol−1K−1)
Rate constant

k (s−1)

ASTM 117.2 11.62 131.1 112.9 −35 1.14×10−9

Starink 117.5 11.64 131.1 113.2 −35 1.10×10−9

Fig. 4. Graph of ln (β.Tm
−1.92) versus 1/Tm for drug samples (β is

heating rate in K.min−1 and Tm is maximum peak temperature in K): a
acyclovir and b zidovudine

Fig. 5. Graphic for predicted half-life of zidovudine drug under various
temperatures
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storage temperature of the drug (from 20°C to 45°C) has a
negligible effect on its shelf life (42). On the other hand,
zidovudine possesses a lower thermal stability and lower acti-
vation energy for its solid-state thermal decomposition. Thus,
as could be seen in Fig. 5, the predicted half-life for this drug
considerably varies under different storage temperatures, and
increasing the storage temperature for this drug reduces its
half-life progressively. Thus, zidovudine could be introduced
as a more heat-sensitive drug compared with acyclovir, which
requires more care during storage. However, long time stor-
age of both drugs in pure form under room temperature is
possible. Meanwhile, it should be noted that the drugs may be
incompatible with some excipients so that their shelf lives in
pharmaceutical formulations will be shorter (42). Therefore,
zidovudine as a heat-sensitive drug should be stored in pure
form for long time storage, while acyclovir as a thermally
stable drug may possess an acceptable shelf life in the pres-
ence of excipients and in pharmaceutical formulations.

CONCLUSION

Thermal behaviors of the acyclovir and zidovudine drug
samples were investigated by thermal analysis techniques. TG/
DTA results revealed that the thermal decomposition reaction
for acyclovir is started more than 150°C after its melting point.
However, zidovudine was thermally decomposed at about
100°C after its melting, at a temperature of 242°C. Meanwhile,
thermokinetic and thermodynamic parameters corresponding
to thermal decomposition reactions of drugs were predicted by
the aid of DSC curves obtained at different heating rates. Two
well-known kinetic methods (i.e., ASTM and Starink) were
applied to calculate activation energy and Arrhenius factor for
the drugs, and the results of both methods confirm each other
well. Based on the results of degradation kinetics and predicted
shelf lives, it could be concluded that acyclovir is an extremely
thermally stable drug. However, zidovudine has lower stability
and its shelf life is dependent on its storage temperature.

REFERENCES

1. Jain SK, Jain RK, Chourasia MK, Jain AK, Chalasani KB. De-
sign and development of multivesicular liposomal depot delivery
system for controlled systemic delivery of acyclovir sodium.
AAPS Pharm Sci Tech. 2005;6:E35.

2. Miranda PD, Blum MR. Pharmacokinetics of acyclovir after
intravenous and oral administration. Antimicrob Chemother.
1983;12:29.

3. Brewster ME, Anderson WR, Webb AI, Pablo LM, Meinsma D,
Moreno D, et al. Evaluation of a brain-targeting zidovudine
chemical delivery system in dogs. Antimicrob Agents Chemother.
1997;41:122.

4. Wong S, Van Belle K, Sawchuk R. Distributional transport kinet-
ics of zidovudine between plasma and brain extracellular fluid/
cerebrospinal fluid in the rabbit: investigation of the inhibitory
effect of probenecid utilizing microdialysis. J Pharmacol Exp
Ther. 1993;264:899.

5. Wong SL, Hedaya MA, Sawchuk RJ. Competitive inhibition of
zidovudine clearance by probenecid during continuous coadmin-
istration. Pharm Res. 1992;9:228.

6. Kapoor IPS, Srivastava P, Singh G. Preparation, characterization
and thermolysis of phenylenediammonium dinitrate salts. J
Hazard Mater. 2008;150:687.

7. Fathollahi M, Pourmortazavi SM, Hosseini SG. The effect of the
particle size of potassium chlorate in pyrotechnic compositions.
Combust Flame. 2004;138:304.

8. Hosseini SG, Pourmortazavi SM, Hajimirsadeghi SS. Thermal
decomposition of pyrotechnic mixtures containing sucrose with
either potassium chlorate or potassium perchlorate. Combust
Flame. 2005;141:322.

9. Pourmortazavi SM, Hajimirsadeghi SS, Hosseini SG. Character-
ization of the aluminum/potassium chlorate mixtures by simulta-
neous thermogravimetry-differential thermal analysis. J Therm
Anal Calorim. 2006;84:557.

10. Barbas R, Prohens R, Puigjaner C. A new polymorph of norflox-
acin. J Therm Anal Calorim. 2007;89:687.

11. Pentak D, Sułkowski WW, Sułkowska A. Calorimetric and EPR
studies of the thermotropic phase behavior of phospholipid mem-
branes. J Therm Anal Calorim. 2008;93:471.

12. Picker-Freyer KM. An insight into the process of tablet
formation of microcrystalline cellulose. J Therm Anal Calorim.
2007;89:745.

13. Santos AFO, Basílio Jr ID, de Souza FS, Medeiros AFD, Pinto
MF, de Santana DP, et al. Application of thermal analysis in study
of binary mixtures with metformin. J Therm Anal Calorim.
2008;93:361.

14. Michalik K, Drzazga Z, Michnik A. Calorimetric characterization
of 2′,3′-dideoxyinosine water solution. J Therm Anal Calorim.
2008;93:521.

15. Macêdo RO, Nascimento TG, Aragăo SCF, Gomes APB. Applica-
tion of thermal analysis in the characterization of anti-hypertensive
drugs. J Therm Anal Calorim. 2000;59:657.

16. Rodante F, Vecchio S, Catalani G, Tomassetti M. Application of
TA and kinetic study to compatibility and stability problems in
some commercial drugs. J Therm Anal Calorim. 2001;6(6):155.

17. Lever SD, Papadaki M. Study of condition-dependent decompo-
sition reactions: part I. The thermal behaviour and decomposition
of 2-nitrobenzoyl chloride. J Hazard Mater. 2004;115:91.

18. Xu F, Sun LX, Tan ZC, Liang JG, Zhang T. Adiabatic calorimetry
and thermal analysis on acetaminophen. J Therm Anal Calorim.
2006;83:187.

19. Lerdkanchanaporn S, Dollimore D, Alexander KS. A thermal
analysis study of ascorbic acid and its pharmaceutical formula-
tions. J Therm Anal Calorim. 1997;42:887.

20. Barręto Gomes AP, Souza FS, Macędo RO. Thermal and disso-
lution kinetics of ampicillin drug and capsules. J Therm Anal
Calorim. 2003;72:545.

21. Kohsari I, Pourmortazavi SM, Hajimirsadeghi SS. Non-isother-
mal kinetic study of the thermal decomposition of diaminoglyox-
ime and diaminofurazan. J Therm Anal Calorim. 2007;89:543.

22. Giron D. Characterisation of salts of drug substances. J Therm
Anal Calorim. 2003;73:441.

23. Macêdo RO, Souza AG, Miriam A, Macêdo C. Application of
thermogravimetry in the quality control of mebendazole. J Therm
Anal Calorim. 1997;49:937.

24. Giron D. Applications of thermal analysis and coupled techni-
ques in pharmaceutical industry. J Therm Anal Calorim.
2002;68:335.

25. Morse GD, Shelton MJ, Ho M, Bartos L, DeRemer M, Ragni M.
Pharmacokinetics of zidovudine and didanosine during combina-
tion therapy. Antivir Res. 1995;27:419.

26. Veal GJ, Back DJ. Metabolism of zidovudine. Gen Pharmacol
Vasc Syst. 1995;26:1469.

27. Ramachandran G, Hemanthkumar AK, Kumaraswami V,
Swaminathan S. A simple and rapid liquid chromatography
method for simultaneous determination of zidovudine and nevir-
apine in plasma. J Chromatogr B. 2006;843:339.

28. Pereira AS, Kenney KB, Cohen MS, Hall JE, Eron JJ, Tidwell
RR, et al. Simultaneous determination of lamivudine and zidovu-
dine concentrations in human seminal plasma using high-perfor-
mance liquid chromatography and tandem mass spectrometry. J
Chromatogr B. 2000;742:173.

29. Suzuki M, Okuda T, Shiraki K. Synergistic antiviral activity of
acyclovir and vidarabine against herpes simplex virus types 1 and
2 and varicella-zoster virus. Antivir Res. 2006;72:157.

30. Kristl A, Mrhar A, Kozjek F. The ionisation properties of acyclo-
vir and deoxyacyclovir. Int J Pharm. 1993;99:79.

31. Keeney RE, Wilson SJ. Acyclovir: new area in antiviral chemo-
therapy. Clin Dermatol. 1984;2:117.

32. Araújo AAS, Storpirtis S, Mercuri LP, Carvalho FMS, Filho MS,
Matos JR. Thermal analysis of the antiretroviral zidovudine (AZT)

292 Shamsipur et al.



and evaluation of the compatibility with excipients used in solid
dosage forms. Int J Pharm. 2003;260:303.

33. Sinha VR, Trehan MA, Kumar M, Singh S, Bhinge JR. Stress
studies on acyclovir. J Chromatogr Sci. 2007;45:319.

34. ASTM E 698, Test methods for Arrhenius kinetic constants for
thermally unstable materials. doi:10.1520/E0698-01.

35. Pourmortazavi SM, Kohsari I, Teimouri MB, Hajimirsadeghi SS.
Thermal behaviour kinetic study of the dihydroglyoxime and
dichloroglyoxime. Mater Lett. 2007;61:4670.

36. Starink MJ. The determination of activation energy from
linear heating rate experiments: a comparison of the accuracy
of isoconversion methods. Thermochim Acta. 2003;404:
163–76.

37. Criado JM, Perez-Maqueda LA, Sanchez-Jimenez PE. Depen-
dence of the preexponential factor on temperature. J ThermAnal
Calorim. 2005;82:671.

38. Criado JM, Perez-Maqueda LA, Sanchez-Jimenez PE. Dependence
of the pre-exponential factor on temperature. J ThermAnal Calorim.
2005;82:671–6.

39. ShamsipurM, Pourmortazavi SM, Hajimirsadeghi SS. Investigation
on decomposition kinetics and thermal properties of copper fueled
pyrotechnic compositions. Combust Sci Technol. 2011;183:575–87.

40. Shamsipur M, Pourmortazavi SM, Hajimirsadeghi SS, Atifeh SM.
Effect of functional group on thermal stability of cellulose deriv-
ative energetic polymers. Fuel. 2012;95:394–9.

41. Krabbendam-LaHaye ELM, de Klerk WPC, Krämer RE. The
kinetic behaviour and thermal stability of commercially available
explosives. J Therm Anal Calorim. 2005;80:495.

42. Yoshida MI, Gomes ECL, Soares CDV, Oliveira MA. Thermal
behavior study and decomposition kinetics of amiodarone hydro-
chloride under isothermal conditions. Drug Dev Ind Pharm.
2011;37:638–47.

293Thermal Decomposition Kinetic Studies of Acyclovir and Zidovudine

http://dx.doi.org/10.1520/E0698-01

	Thermal Stability and Decomposition Kinetic Studies of Acyclovir �and Zidovudine Drug Compounds
	Abstract
	INTRODUCTION
	EXPERIMENTAL
	RESULTS AND DISCUSSION
	Thermal Behavior of Drug Samples
	Effect of Heating Rate on DSC Curves and Thermokinetic Studies
	Calculation of Reaction Rate Constant

	CONCLUSION
	Section19



