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ABSTRACT

The forced degradation of drug product will evaluate the acceptability of
analytical method by establishing the specificity of the method by study-
ing acid hydrolysis, base hydrolysis and oxidation. The objective of the
current study was to develop a validated stability-indicating assay method
(SIAM) for artesunate and amodiaquine tablets in the fixed dosage form
after subjecting it to forced decomposition under hydrolysis, oxidation,
photolysis and thermal stress conditions. Resolution of drug and the deg-
radation products formed under different stress studies were successfully
achieved on abase deactivated C-18, 10 cm x 4.6-mminternal diameter, 3-
micron particle size HPL C column with maobile phase composed of buffer,
(2.36 gm of monaobasi ¢ potassium phosphatein 1000ml of water. Adjust pH
to 3.0 with Orthophosphoric Acid.) and Acetonitrilein theratio 500:400, a
flow rate of 0.80 mL/min (run time of 20 minutes), a column temperature
Ambient and aninjection volume of 20 micro L. Detection of artesunate was
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by UV detector at awavelength of 210 nm and 300nm for Amodiaquine.
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INTRODUCTION

A gtability-indicating assay isavalidated quantita-
tiveanalytical procedurethat can detect the changes
with timein the pertinent properties of the drug sub-
stance and drug product. A stability-indicating assay
accurately measurethe activeingredients, without in-
terference from degradation products, processimpuri-
tiesexcipients, or other potentia impuritiesDevel oping
SIAMSsis necessary to carry out any stability study.
Stresstesting of artesunate and amodiaguinetabetswas
performed according to the Internationa Conference
on Harmonization (ICH) guiddinesin order tovaidate
the stability-indicating power of theana ytical proce-
dured®19, Stresstesting showed that artesuante and
amodiquineunderwent acid, akalineand oxidativedeg-

radation; on the other hand, it showed stability towards
photo- and thermal degradation.

Literature survey revea sfew ana ytical methods
for determination of single drug component like
artesunate or amodiaguine, dihydromisinin but not a
single method for simultanaeous determination of
artesunate and amodiaguine in combination dosage
form(t28,

EXPERIMENTAL

Materialsand reagents

Artesunate (B.N0.5057A SJI and Amodiaquine
Hydrochloride B.NO.5009Q2RJ pure drug samples
provided by IPCA Laboratories LTD. Ratlam (API
Division). A drug product containing 100 mg of
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artesunate and 300 mg of amodiaquine per tablet were
obtained fromR and D (F) ,IpcaLaboratoriesLtd.
All preparationswere carried out using thefollowing
resgents.

Milli-Q grade water, Acetonitrile(ACN) HPLC
grade (Merck), Monobasi ¢ potassium phosphate ,re-
agent grade (Merck), OrthophosphoricAcid (Merck)
and Glacial Acetic Acid HPLC grade (Spectrochem
LTD).

Prerparation of standard solution

Standard solution containing 0.25mg per ml of
Artesunateand 1mg per ml Amodiaguinewas prepared.

Samplepreparation for forced degradation study

For ced degradation study of activeingredientsand
drugproduct

(a)Acid hydrolysis

Weigh 20 tablets and cal culate average weight.
Weigh 5 tabletsin 500ml volumetricflask, add 10ml
acetonitrile, shekefor 2minutes, add about 300ml diluent
and sonicatefor 15minuteswith intermediate shaking,
add 50ml 0.1N HCI and heat for 60minutes, cool at
room temperature and neutralized with 0.1N NaOH
andthendiluteupto themark with diluent, filter through
GF/C paper. Further pipette out 5ml of filtrateto 20ml
diluent.

(Acid Blank : Add 10ml Acetonitrileand 300ml
diluent in 500ml volumetric flask, add 50ml 0.1N HCI
and heat for 60minutes, cool at room temperatureand
neutraized with 0.1N NaOH, diluteupto themark with
diluent, filter through GF/C paper. Further pipette out
5ml of filtrateto 20ml diluent)

(b) Alkali hydrolysis

Weigh 20 tablets and cal culate average weight.
Weigh 5 tabletsin 500ml volumetric flask, add 10ml
acetonitrile, shekefor 2minutes, add about 300ml diluent
and sonicatefor 15minuteswith intermediate shaking,
add 50ml 0.1N NaOH and hesat for 60minutes, cool at
room temperatureand neutralized with 0.IN HCl, di-
|ute upto themark with diluent, filter through GF/C pa
per. Further pipetteout 5ml of filtrateto 20ml diluent.

(Alkali Blank : Add 10ml Acetonitrileand 300ml
diluentin500ml volumetricflask, add 50ml 0.1N NaOH
and heat for 60minutes, cool at room temperatureand
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neutralized with 0.1N HCl, dilute upto the mark with
diluent, filter through GF/C paper. Further pipette out
5ml of filtrateto 20ml diluent)

(c) Oxidation

Weigh 20 tablets and cal culate average weight.
Weigh 5 tabletsin 500ml volumetric flask, add 10ml
acetonitrile, shekefor 2minutes, add about 300m diluent
and sonicatefor 15minuteswithintermediate shaking,
add 50ml 10% H,0, and heat for 60minutes, cool at
room temperature, dilute upto the mark with diluent,
filter through GF/C paper. Further pipette out 5ml of
filtrateto 20ml diluent.

(Oxidation Blank : Add 10ml Acetonitrile and
300ml diluentin 500ml volumetricflask, add 50ml 10%
H.,O,and heat for 60minutes, cool at room tempera-
ture, diluteuptothemark with diluent, filter through GH
C paper. Further pipette out 5ml of filtrate to 20ml
diluent)

(d) Heat Treatment

ActiveA rtesunate and Amodiaguine was exposed
to heat at 60C for 1week. Further sample preparation
iIssameasper parent sample.

(e) Photo-stability

ActiveArtesunate and Amodi aguine was exposed
in Photo-stability chamber for stipulated period. Fur-
ther sample preparationissame asper parent sample.

RESULTSAND DISCUSSION

Theresultsarepresentedin TABLE 1.

Asno peak from placebo was el uted at the Reten-
tionTime(R.T.) of artesunateand itsimpurity and amo-
diaguine hydrochloride, indicatesthat placebo interfer-
ence is Nil and the method is very specific to
smultanaeousestimation of atesunateand amodiaguine
combined dosageforms.

From theforced degradation study it was estab-
lished that no degradant wasfound tointerferewith the
retention time of artesunate and amodiaguine hydro-
chlorideanditsimpurities.

Acid Hydrolysi s showed compl ete degradation of
artesunateinto anew unknown degradant and increase
inthepeek reponseof dihydromisinin. and amodiaquine
hydrochl oride showed dlight decreasein peak areare-
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TABLE 1: Forced degradation data
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Sr. . . % Assay Purity angle < purity threshold
no. Degradation Condition Artesunate  Amodiaquin HClI  Artesunate  Amodiaquin HCI
1. Parent acitve 99.20 100.85 Pure Pure
2. Active exposed to acid hydrolysis 82.81 101.39 Pure Pure
3. Active exposed to akali hydrolysis 461 98.98 Pure Pure
4 ﬁ'\cgve exposed to oxidation with 10% 90.13 95.78 Pure Pure
22,
5. Active drug exposed to heat 101.15 99.74 Pure Pure
6. Parent drug product Sample 97.48 102.29 Pure Pure
7. Drug product exposed to acid hydrolysis 77.16 96.73 Pure Pure
8. Drug product exposed to alkali hydrolysis 94.05 96.80 Pure Pure
Drug product exposed to oxidation with
9. 10% H,0, 84.30 89.87 Pure Pure
Drug product exposed sample
10. Photostability 97.39 97.34 Pure Pure
11. Sample exposed to heat 97.94 98.74 Pure Pure
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Figurel: Chromatogramsof (a) placeboat 210nm (b) placebo at 300nm (c) std mix at 210nm (d) std mix at 300nm (€)

precision at 210nm (f) precision at 300nm (g) acid spl 60 min at 210nm (h) acid spl 60 min at 300nm

sponseresulting inthedecreaseintheassay vaue. Al-
kai hydrolysisa so showed drastic decreaseintheas-
say value of both artesunate and amodiaguine hydro-

chloride and formation of known impurity dihydro
artemisininand artemisinin and unknown impurity at rrt
about 2.9 with respect to artesunate. Oxidation method
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Figurel: Chromatogramsof (i) alkali spl 60 min at 210nm (j) alkali spl 60 min at 300nm (k) oxidation spl 60 min at
210nm (1) oxidation spl 60 min at 300nm (m) heat spl 60 min at 210nm (n) heat spl 60 min at 300nm (o) photo stability
spl 60 min at 210nm (p) photo stability spl 60 min at 300nm

of degradation showed decreasein peak arearesponse
of artesunate and amodiaguine hydrochloride and at
the same time increase in the dihydro artemisinin,
artesmisininand unknown impurity at rrt about 2.9is
observed.

No major degradation was observed intheactive
drugs and combination dosageform of artesunateand
amodiagquine when exposed to Photostability and el-
evated temperature.

From the studies it was a so observed and con-
firmed that no other formul ation components and po-
tentia degradation products of known and unknown
identity do produceany chromatographic responsesthat
would interferewith the main peak arearesponse of
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artesunate and ,amodiaguinehydrochlorideanditsim-
puritiesdihydroartemisinin ,artemisinin. Hencethis
method issaid to be selective and specificfor thesta
bility indicating of artesunate and amodi aquine combi-
nation dosageform. on storage.

For al the degraded samples, the artesunate and
amodiaquine hydrochl oride peak passed the peak pu-
rity testing, leading to aconclus onthat the peek isspec-
trally homogeneous. In the other words none of the
degradantsformed during the stressstudy co elutewith
theartesunate and amodiquinehydrochloride pegk. The
specificity of themethod is confirmed and the method
isstability indicating. (Figure 1).
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CONCLUSIONS

A new HPL.C method deve oped for smultanaeous
determination of artesunate and amodiaguinein com-
bination dosage form. The method was proved to be
dability indicating.

ACKNWLEDGMENTS
TolpcalLaboratoriesLimited for providing neces-

sary facilitiesand my colleguesfor their helpin con-
ducting thestudy.

[1]

[2]
[3]
[4]

[5]
[6]
[7]
8]

[9]

—— Fuyl] Paper
REFERENCES

The United States Pharmacopoeia, Published by
Authority of The United States Pharmacopeial
Convention USP 30, (2007).

International Pharmacopoeia, Published by theWorld
Health Organization, Geneva, 1, (2005).
P.Christen, J.L.Veuthey; Current Medical Chemis-
try, 8, 1827 -1839 (2001).

O.M.Minzi, M.Rais, J.O.Sveensson, L.L.Gustafsson,
O.Ericsson; Journd of Chromatography B: Biomedi-
cal Sciences and Applications, 783(2), 473-480
(2003).

ICH Harmonized Tripartite Guideling; ICH Q3A,
Impurities in New Drug Substance, (2003).

ICH Harmoni zed Tripartite Guideline, ICH Q3B(R),
Impurities in New Drug Products, (2003).

Ermer Joachim, H.John., M.C.B.Miller; Method
Validation in Pharmaceutical Analysis, (2004).
Snyder Lloyed, J.Kirkland, J.Glagjch; ‘Practical
HPLC Method Development’, 2™ ed. Wiley, New
York, 685-706 (1997).

ICH Harmonized Tripartite Guideline, ICH Q2R,
Text on Validation of Analytical procedures, (1995).

[10] ICH Harmonized Tripartite Guideline, ICH Q2R1,

Validation of Analytical Procedures: M ethodol ogy,
(1997).

— a%a['yttaa[’ CHEMISTRY
A ndian W



