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Dihydroartemisinin (DHA) is an Artemisinin derivative used in combination with Piperaquine as antimalarial regimen
which is actively used in Eastern Thailand, Cambodia, and Vietnam. Based on several labile functional groups on DHA
structure, such as peroxide and hemiacetal, the drug has been reported to have stability problem and can be degraded via
many pathways. A suitable stability indicating analytical method is essential to control the drug quality and it is one of the
key for substandard and counterfeit drugs prevention. The DHA monograph in International Pharmacopoeia 2011 has been
used primarily to assess the content and purity of DHA through simple isocratic RP-HPLC analysis. However, the
specificity of the official method may not be sufficient considering that DHA is highly unstable. In this study, the
specificity of method has been verified through series of stress test study. Stress conditions have been used to force the
degradation of DHA in order to determine the capability of the method to separate active drug and its related compounds.
The results from stress testing in acid and base indicate that the drug monograph issued in International Pharmacopoeia do

not have sufficient specificity and require further development.
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mobile phase IAADUNNIU column llmi’) FITUUNICHYNUINDDNUINDU ﬁ’JuﬁﬁVIHﬂﬂullﬁgﬂllﬂﬂﬂ

. A Y oo YN @ . A A vy A o
mobile phase Wienu ldany stationary phase 3ZIAADUNHIU column @9 Nazgnueneenuinga

U

= ° A
E‘IJTI 6 NIMANUVYDIUATDI HPLC
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NTMANUUDIUATII Pump fuzqusslmmzawmmwmmﬂmgmmﬂaaum (mobile phase) W1

=1 = 9 1

NI .. ! { & o 1 . :
#159206719NYNAAVINNTOIRAETT (injector) W1uﬂl§ﬂ1ﬂﬁlﬂu3§]ﬂ1ﬂﬂ\1°ﬁ (stationary phase) “?Q‘Uﬁi‘g

U

] v J (J 1 4 § 1 v 1 1 4
pglunoduil  (column) @sHANAIDEINITIAROUNHIUADENIAZgNUENEDNLT  AIWIANGIAT 0

[

A3799@ (detector) Tunafiannu dyanaiialaazegluzldyaaliihawnauezlSuuves

9
3 Y 1 %

1 - 1] 9 o o A =1 A I
aunae 'J“I/Iﬂﬁ']ﬂ']ﬂulﬂ %'Iﬂul!ﬁmumu'lﬂ!‘ﬂ$Qﬂﬁ\?ulﬂt’lﬁlﬂﬁﬂﬁﬂu‘ﬂﬂ WY LW@LLﬁﬂQWﬁﬂﬂﬂNHﬂuIﬂﬁ

N INunsY (chromatogram)
1 d‘
aIuszneuvenIod HPLC

o o {q Y (% ' < @
1. Solvent / Mobile Phase #30d21h1azaei 14 lumsszrousnaisaedie fuigaa

@

A A A I o 9 A ) (Y ' () Y 1 .
AUy Yanvuzuvearan mwumiummwmsmemqLmzmmazmﬂmq stationary

J.

aSa o A Y a v
phase (M‘wuﬂ’a 1) 3J‘L!) LW'E]Gl?il,ﬂﬂﬂi&’ﬂ?uﬂ’liLlﬂﬂﬂ?ﬂiuﬂ@aNu

AnaVIANd 19 YL191/52N15U09 Mobile Phase 111911 HPLC 11N

1). lai411§738110 Column 130 Packing Material tilo391n01991 I¥aaiautia lunsuenais

alasuualas

2). ﬁTNTiﬂﬁgﬁTﬂﬁﬁﬁ’mﬂquﬁj

o a o I A o
3). Y5199 Particle (1¥inansgaaulu Column Wlumsminanuauluszun) uay

Dissolved Gas

9
[ Y

@ ] a 1 a o
ANUU Solvent Llﬁzﬁiﬁﬁgﬁ']ﬂﬁ'lﬂﬂ'lﬂnﬂ‘;]fuﬂﬂ'OUﬂ']i'Jlﬂﬁ']gﬁIﬂﬂcl% HPLC A73n3599
v Aa . o o o = 1
FIUNTEATHNTNNUINTUUUIA 0.45 - 0.5 Ulim‘if)u, Centrifuge LLazmﬂﬂﬂwmazmﬂagiu

Y v
MIaTAENIMUATI019%1' 14 Iae 19 Ultrasonic Bath (Sonicator)

a

£ A % ' ° o 3 o
4). U3an5151A9naa901/1 H959uDININ Preservative Lz Stabilizer 149 S H5UUINAY

Q

9 a A J ~ A '
%3Glﬁlxiﬂﬂﬁﬁﬂﬂﬁﬁﬂuﬂiﬂuﬁ%LL“]Jﬂ‘miEIG]N‘]

v A Sq 9
5). IV AUNUFUAUDN Detector nly
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2. Degasser MitnmIaesemeaniiod1y mobile phase tive 11 1vvase1meaing

U u

9
U

¥ Ao 9 A = vy & Y 1 .
column KA detector AU DILNINUATOIIZY Degasser BYLAINAITADINIUNIG Sonicate

AU 1NPAAN1ILNI5TIIUVDY Degasser

3

3. Pump ¥1m1117179@291182819 (mobile phase) 191953 UL HPLC 1iipe91nlumsien

"o

aswanlumailn HPLC vzo1dvranms lvavedigmamdouiriuigninegnun illviie

<3 2K o Y a 9 & = o W A o
BUNTIAANNIN ﬂmﬂmﬂﬂmmmuwmmﬁ"lwa izuuﬂmwmmﬁmmymniumimzm

TiinaaNuAuguie Nz UZITIRIUNIY

' Y
Pump mmmumaaﬂ”lmﬂu 2 1111

1). Isocratic pump 149A318IUUBI Mobile Phase ndlinasaial

2). Gradient Pump 114 pump eunsaaiuaumsnlasuui/assnsiduves Mobile Phase 168

AUNANIHUA

o { @ [ [ I
4. Injector / Autosampler vt lumsfaasiedruingszuy HPLC (i
o T A Y 1 A:;gl a 4 Y [ 4
MUNININTUT302a18620819NABINTAATIEN HazaIIazaIgaziIgADaNIAIY

PSunanmrua Taserdons 11iaved Mobile phase 34 1 2 uuy laun

= = (3 ]

. A P Ay 9
- Manual Injector ﬂ@ﬂﬁglcb'!,élluﬂﬂ ﬂﬂﬁﬁﬁ%ﬁ?ﬂ@’mmﬁﬂ@]@ﬂﬂﬁ‘ﬂﬂﬁ@’uLalﬂulﬂiZ‘U‘U

v P2
=

Tagdlunau 3935tz dewa liinaanuamiandounInndnIsneznanae 11

- Auto samples Injector A9 AAFITATABAIDENADIMINATOVN 115201 TAY

d’ A (% (Y=Y
1N309UDON 1UIA

A 1 ~ [ ~ . a d o 9 @
5. Column ADAIUNVITTINNIAAMN (Stationary Phase) TUM3AATIZHUN FHANS
Partition 52%314 Mobile Phase 118¢ Stationary Phase 1 1¥IAan3uIUMSIHEAUDS

s A
@Qﬂﬂﬁ%ﬂ@ﬂmﬂﬂﬁTiﬂﬁu‘l%

a A [
Msnagaulszansnimaoauy

o a a a v a o 1 a g [
IﬂEJTITJll‘]Jﬂ"IiWﬂ"Iim"I‘]JiSﬁTl‘ﬁﬂ"lelli’Nﬂ@alluﬁ]S’JWﬁ]Tiilﬂiﬂﬂlﬂﬂ!cﬂ"llﬂ\iﬂ1W1'§13JLG]’E)'§G]NC] N

A15199 1



windiae FhemIwIn
Woid wolurme LEF
Capacity factor (t, =ty
Resolution (1/a)ec- 1)) A1 +k)
Tailing factor Wy 73F
Theoritical plate 16(t/W,)"
6,540t/ W,

d' a g A A [ a A @ 4
A1 NN 1 N5 IUNDINN) MpeINuszansmmwaoauyl

HUYLYIF) t, : void time t : retention time F : flow rate
QL: seperation factor k' : capacity factor N : column efficiency
W ,os: Width at 5 % W, : width at base W, , : width at half

[

9 [
Retention time (t) A0 5202AAWAFITNGTZUVIUDIIAMN detector STy A

. A ] [ [ J A 1 d‘ [ 1 [
Void volume 79 1311059097131 uneaui! viesuasludiunaedund iaunsasueas
1 ~ A < . dy ] v J
(retain) 1314 awnsomar ldannmstaas i Tuanaviaan Feastios bign retain 13 lunodund
' ] o . Y] g o . . L. Ay ¥ )
HAZEUITONIUODNNUINIBUND mobile phase 14 9117111191 retention time (void time) ‘I/I]'lmﬂﬂmﬂﬂ

{ < < 1 X o w o ' a o A '
flow rate 7114 noz I usA1 void volume vz linnud vy lumsmuiunmslnesoun aoll

< A A a o o P
Capacity factor (k') HuaNVenANNa 1130 IUMT retain a15NLUATIZH W IuadUY 39

v 2y ¥ . °
AMUzA091% void time TuMsAIUIAU

I ' a s [ 4
Resolution (Rs) LﬂuﬂWWWi’le@iﬁi%ﬂ@ﬂﬂ'J'lllﬁnﬂiﬂcluﬂ'lilLElﬂ peak 89N1NNU Lﬁfl\iﬂ'lﬂ
a J @ Ay ' A l @ t&l A ]
Gluﬂ’li'JLﬂi’lZ?‘i‘lﬁll’]ﬂ!ﬂ')ﬂ’l 1N peak T]ﬁf)\?ﬂ'l'ﬁulill,!ﬂﬂ@@ﬂﬂ'lﬂ peak DUDYNFALIU WUNVBY peak NI

TuFanurhldmsmuraSnananaiald

I A 1% 1 4 v A 4
Tailing factor 1 uATNDONANHUZYOI peak UAzIZTAIGUDADANTEWTONAMAIN
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Number of theoretical plate (N) 1Wuainlglunisuenilszansnimvesneauil Tagaziuod
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NUAMANUAVDIAI1TAIOYY wazan1z 19 11MTIATIEN 15U mobile phase, flow rate, UNAY,

U

AUNIN LLAZNITUITYVDN packing material
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6. Detector fAsIIAdANY MnThn Tumsasiviadyanavesatsiaulailaan
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YN 2
v d
P3Narssanssy

ada ¢ A v o W
2.1 B anszrndumamsvesen Dihydroartemisinin ANNAYA1TU The International

Pharmacopoeia Monograph 2011"

o a 4
91AN5ANY The International Pharmacopoeia Monograph 2011 Tuitemsinszimlsun

[

4
@01d1ATYUDI01 Dihydroartemisinin WU U0YAAI

U

Method A

[

a s v . o : t
124 1o ld Reverse Phase High Performance Liquid Chromatography Falisroazidoanall

Stationary phase : C18 (4.6x100 mm), 3 pm

Mobile phase : Acetonitrile : Water (60 : 40)

Flow rate : 0.6 ml/min

UV detector : 216 nm

Injection volume : 20 ul

ﬂ1§!ﬂ%ﬂﬂﬁ1§a$ﬁ1ﬂ

Diluent : Acetonitrile : Water (60 : 40)

Standard preparation 02018 Dihydroartemisinin References Standard ﬁﬂ?ﬂll”lg AAD4
#18 diluents 19UANMTUTY 1.0 mg/ml

Assay preparation : 02018 Dihydroartemisinin ﬁfqmgﬂﬁmﬁ'w diluents 193]

ANUYUYY 1.0 mg/ml

NAMIAATIZH

hiunldfinves Dihydroartemisinin L81¢ 10-epi-dihydroartemisinin lannasazane
i o w & . < s3 < ..
1 1 wag 2 muday nnuumaiunlessuavedllSuaen Artemisinin (C,H,,0,) Tugil

U dried substance
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Method B
Sin5121 1aesf UV-Vis Spectrophotometry 7t 292 nm TaeTmsietoumsazaesail
Blank preparation : EtOH : 0.2 N NaOH (1 : 4)
Standard preparation : Dihydroartemisinin References Standard ANUTUYY 0.01
mg/ml 14 Ethanol : 0.05 N NaOH (1:4)
Sample preparation : Dihydroartemisinin References Standard ANUITUTU 0.01
mg/ml 114 Ethanol : 0.05 N NaOH (1:4)
NAMI AN
Sammsganauudvesensazmeiianuenay 202 w1 luwas TaglfiaTes UV-Vis
Spectrophotometer HazifeU 3 1Na1313n 121 18 (Artemisinin (C,H,,0,)) AU

1143 1)U 4 dried substance

2.2 353A 512491 UNANNY® On-column Epimerization of Dihydroartemisinin: An Effective
Analytical Approach to Overcome the Shortcomings of The International Pharmacopoeia

171
Monograph

[

a o %~ = dy
AA5124 1o 1% Reverse Phase High Performance Liquid Chromatography FalT 1001000091

Stationary phase : Symmetry C18 (4.6x150 mm), 3 um
Mobile phase : Acetonitrile : Water (60 : 40)

Flow rate : 1.0 ml/min

UV detector : 210 nm

Injection volume : Sul

Temperature : 25°C

ﬂ1§!ﬂ%ﬂﬂ~lﬁ1§ﬁ$ﬁ1ﬂ

Diluent : Acetonitrile : Water (60 : 40)

Standard preparation
- 9¥018 10 mg Dihydroartemisinin References Standard ﬁcﬁqmgﬂﬁ’mﬁ”m diluents Tu
volumetric flask Y11 10 m1 1111 sonicate 15V1/51103028 diluents 3uAsVLS AT 193

ANMANATY 1.0 mg/ml
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- 08019 10 mg Artemisinin References Standard ﬁﬂ?’qmgﬂﬁ’mﬁ”m diluents 11 volumetric
flask ¥11@8 5 ml 111 sonicate USUUTHIAIA0Y diluents WunTUSMIRT THRTIANMUANIY 2.0
mg/ml

A ¥ Y Y o

- Tlassazarenigeannaisazalsas 200 ul weru ¥y
Assay preparation

- 08019 10 mg Dihydroartemisinin ﬁ%ﬂumﬂﬁﬂﬂgﬁﬂ diluents 11 volumetric flask Yu19 10
ml 11114 sonicate 151UT1105878 diluents 3uAsUUTINAT THTANWTUIY 1.0 mg/ml

e a4 Y Y . . o

- 9¢019 10 mg Artemisinin NPINIYNABDIAIY diluents 11 volumetric flask ¥u1a 5 ml 1114/

sonicate YSU1/31195029 diluents MATVLT 1195 1 HANMALTY 2.0 mg/ml

a g Y Y o
- Uleansazanensdesunaisazatsas 200 pl wau Ny

a d
HaNIUNIICH

(A)
0.06 oot

T=256°C
0.05 + 2

0.04 - nind o L

J

Tiree {min]
0.03

0.02

] g .
0.01 18 _‘1'
0.00 A .N L J\, N

-0.01

T ¥ T

0 2 4 6

oo -~

Time (min)

sUN 7 uaaslasunTnunsuved (1)Diketoaldehyde (2)20L-dihydroartemisinin (3)23-

dihydroartemisinin (4)Artemisinin 1o ldf symmetry C18 column (4.6x150 mm)

Y

a 4 @ : a v
INMINARDINAUIIT AT IZHEN Dihydroartemisinin Taemsdsunlasursiiavesnaauiitag

J 9 v J @

1 v J @ 4 [T
TNIITANWVDIADANU ﬁ@ AVYNIADANU LT UNIUAUINANADANU L!ﬁ$%ﬂ’]ﬂﬂi§ﬂ’lﬂﬂ’lﬂﬁluﬂ@aﬂu

U

9 ] 4

' v Jd a A
WU ADANUBUA symmetry C18 column NITUNIUFUINAN 4.6 mm flﬂ’ﬂlliﬂ’) 150 mm uagﬁmum

U

7a

I @ @ 1
@Hlﬂ"lﬂﬂ"lfl‘ll! 3 um L‘]Juaﬂymzmmﬂﬂauu‘ﬂﬁmmmmzﬁmmﬂ”ﬁuﬂﬂﬁ”ls Artemisinin,
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L g A % o
Dihydroartemisinin t01¢ Diketoaldehyde @Guuemsaaertianilavesdiie Dihydroartemisinin) 891

[ YN ~ dy = o 1 a v J a I 1
‘ﬂ']ﬂﬂuulﬂﬂ A931UN 7 weNINU NAMTANEITINUN QUNJUADANUUMUSAATIEUNUNAADNITLYN

U

a 4 o v J
volasun Inunsuuesans 3¢ 1dlNMINAaneIAIIZHEN Dihydroartemisinin AI8ANHULUDIADAU]

] 1 9 A 1 [ = ~ k) [ ~
mﬂanmﬂﬁlﬂqmwgumw\mqﬂu A8 N 0°C, 5 °C, 10 °C uag 25 °C Ulﬂwaﬂﬁﬂﬂaﬁ)\‘]ﬂﬂuﬁﬂﬂugﬂﬂ 8

Ui 8 uaaamsdnserion Dihydroartemisinin A symmetry C18 column (4.6x150 mm, 3 pm)

o

=h. @

QUNQNANE (A)T=0°C (B) T=5 °C (C) T=10 °C t1ag (D) T=25 °C

a a 4 4

NMTNTUIITAATIZHAWUNANYD On-column Epimerization of Dihydroartemisinin: An
Effective Analytical Approach to Overcome the Shortcomings of The International Pharmacopoeia
Monograph nuuilely Chromatographic system 1n31Re9A UV The International Pharmacopoeia

@ I =\ o % 1 {

Monograph 2011 41 3¢ laansaz Tasun Inunsuuesenilu 2 finnan (two-principle peak) HadldIun
A 1w ' (G Y 1 7 o Y a 9 o Y o axy
YOUANDNU UliJ’d'llI'liﬂllflﬂf]f]ﬂ%']ﬂﬂuulﬂf]fﬂﬂ‘]f@mu mﬂwmmmmﬁﬂslumummmmmmmwm’m
a 4 . . 13 ada s A
UATIENAUN The International Pharmacopoeia Monograph 2011 NWUITAATIERNNA NN AULAY

=l o = 1 a 4 (Y . ... v A
Nﬂ’)'liJﬂ1lW1$LWENW’E]GI’E]ﬂWi’JLﬂiW%WWWIﬁNWﬂm’JUW Dihydroartemisinin 1’7%?]1%Lﬁ@\‘ﬁﬂﬂ1’ﬂﬂ%%
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Y a a

¢ o " A o q ¥ _a ¢ o o w X yy
zwnmmmmw"lmwmwa 191 linsias g vnsunaeiendn mmawwwammmu"lﬂ

= Y = a K o aAa d @ . « o s
valaimsAnyardseiiudennusmzue s AL A Dihydroartemisinin 114 The
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UNN 3
Aad o a\ a v
IBAUHUNIFIVEY
A A d
3.1 mimmuazqﬂnim

- High Performance Liquid Chromatography (HPLC) Shimadzu” §l U Nexera éx‘lﬂﬁ ¥NOUAIY
- Pump A: LC-30AD S/N L20554800208
- Pump B: LC-30AD S/N L20554800211
- Degasser: DGU-20A5 S/N 120244808284
- Autosampler: SIL-30AC S/N L20564800083
- Column Oven: CTO-20AC S/N 120214806626
- Diode Array Detector: SPD-M20A S/N L20154806675
- Communication Bus Module: CMB-20A S/N 120234811943

- Software: LabSolutions Version 5.30 SP1

- High Performance Liquid Chromatography (HPLC) Shimadzu” ’gl U Prominence Glléﬁ
Usznoudie
- Pump A: LC-20AD S/N L20104613839
- Auto sampler: SIL-20A HT S/N 120344600681
- UV/Vis Detector: SPD-20A S/N L20134609588
- Software: LCSolution version 1.22 SP1
- Column (Shim-pack XR-ODS III) 2.2 um 2.0x150 mm S/N 00325043
- Column (Inertsil® ODS-3) 5.0 pum 4.6x150 mm S/N OJI85109
- UV-VIS spectrophotometer (Evolution” 600)
- Software: VisionPro" vision version 4.20 Math version 24.00
- Analytical Balance (Mettler Toledo Model XP26 DeltaRange ®) S/N B121145711
- pH Meter (Beckman® PHI 50)
- Sonicator (Elma®) Elmasonic S60H

- Vacuum Pump
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- Membrane Filter Nylon 47 mm, 0.2 um Lot.No. 00056547

- Syringe Filters Nylon 13 mm, 0.2 pm Lot.No. 00056482

- Clear Vial PTFE/SIL (Fisherbrand”) 2 ml Cat.No. 03-391-15
- Weighing Paper (Whiteman") 10x10 cm

- Laboratory Fume Hood: ProLab" Model 2000
3.2 mandinazSenua

- Reference Standard or Working standard
- Dihydroartemisinin TCI/JAPAN 1 g Lot.No. 56 MTB-0L
- Uracil 10 g Lot.No. D00132392
- Propylbenzene 5 ml Lot.No. S6159421
- Ethylbenzene 100 ml Lot.No. S6559772
- Acetonitrile (Berdick & Jackson") ACS/HPLC Lot.No. 10071743
- Methanol (Berdick & Jackson®) ACS/HPLC Lot.No. 10071753
- Ultrapure® water
- Acetic acid (Merck ") JN 2789 Lot.No. 607002006
- Phosphoric acid (Univar®) JN 1805 Lot.No. AA341005
- Ammonium hydroxide (Univar") Lot.No. 1336-21-6
- Concentrated Hydrochloric acid (Univar®) Lot.No. 7647-01-0

- Sodium hydroxide Lot.No. AF 510195
3.3 MSANYN Stereodynamic U8981 Dihydroartemisinin

{ J @ I
11nUNANNN TAANYININDN 81 Dihydroartemisinin azawnsanan Tuu laidlu 2 juluuy Ae

E4 11
A o

= &4 ' a4 A g vy & o
Alpha L0 Beta forms ﬂ'liﬁﬂ‘H'Ilﬁ/ﬂl“l/‘l’f]ﬂ@ﬁﬂﬂ@lﬁ']ﬂ'liﬂfﬂlﬂﬂlﬂu 2 gﬂuuu”lﬂuu Lﬂuaﬂymzmww
(J Z A a A A U = o = o =2 =
AIVVINVYIHTONAIINTNNITUDUATDI HPLC Al lunsaearsazarenion FmMsanyl lasRae
[ @ J
Dihydroartemisinin ALY 3 mg/ml T diluents 111 Acetonitrile : Water 8@5183U 60 : 40 191
4 = <
1304 HPLC 151aimsaa (Injection Volume) 11l 20 ul 14 Mobile phase 1111 Acetonitrile : Water

o J 3 J { < a 1
BTN 60 : 40 U NN fraction FIUVEIRANITIY alpha form, beta form, UJIUTEHIN alpha LS
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a o Y o = 9 A 9 2 . .
beta form LAZUIIWUNEY beta form AR AT HPLC TaglHfSuamsna (Injection
3
Volume) 11U 60 pl

MIETIUE1T2A1881 Dihydroartemisinin AMUYNTY 1 me/ml

v 9
381 Dihydroartemisinin 10 mg Teras1u Volumetric flask Yu1@ 10 ml 91nHuTila
. ® : v g . L
Acetonitrile 6 ml i8¢ Ultrapure water 4 ml laadly al@iluarsazarsen Dihydroartemisinin A1

i 1 mg/ml 11 Acetonitrile : Water 9951821 60 : 40
ada d
3.4 M3APEIBAATITH Dihydroartemisinin #aza13aa18 (Degraded products)

34.1 mﬁﬁﬂwﬁaﬁmuﬂﬁmamm HPLC Mz audmsumsm stress test V94 Dihydroartemisinin

1) M3A383 Mobile phase 31 Acetonitrile : Water 831831 60 : 40

a4 St
NIUATONI HPLC NY 1 pump

Y
1. 92911 400 ml Tasl¥nszuona1guia 500 ml
3 A v 9 ' .
2. L“I/I‘LH‘I/WI’J\‘IUlWHﬂGU@ 1 Glﬁ Volumetric flask 4119 1000 ml
! . Y 1 Y o

3. la Acetonitrile 89'11aUATY 1000 ml LANVEHAVIUAINU
4. 1450151105828 Acetonitrile 1A31 1000 ml
5.111Yn709MUATEINTBITZ VY Vacuum 10819 membrane filter %iia Nylon Y11

A Py ' gy &

0.2 pm Tpeaskauingeslalugie 20 ml usnlmnaly

6. MasHaunns0d1d1av2a Duran Uarh1¥atin uda Label szauasazane

) ' . I ~
7. U1UIA Duran “lﬂmumi Sonicate ulunm 5-10 N

NIMASDI HPLC N3 2 pump

¥ 1 4 )
1. 11111 1Un509/ AT 0908952 VY Vacuum 10814 membrane filter %¥tin Nylon
d' Y ] Y Qy
YA 0.2 pm laeasHauingesla lusie 20 ml usalviminely
¥ A [ A Aa [ 30’
2. thinnsealdlaluvia Duran A Yarh1daiin uda Label szauh
o .. H 4 9 a
3. U1 Acetonitrile llﬂﬂi’é)ﬁmul,ﬂiﬂdﬂiﬂﬁzﬂﬂ Vacuum 1aa1% membrane filter ¥
d' Y 1 Y le
Nylon ¥11@ 0.2 pm Taga1sHauNnsod 1a 1us9 20 ml usn1vimng 14
o .. d‘ vJq 1 a Y a Y [ ..
4. 111 Acetonitrile 1059913 1@v39 Duran B Tarh 137 4in 1187 Label 5361 Acetonitrile

o g}/ 1 . a3 =
5.111999 Duran %1904 1Js11A15 Sonicate 11uIa1 5-10 WA
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= o o ~
2) mianwszuuYiMesas pH Minineauvosasazaly
o P ' o P Y ~
mszuutinesuazaiulsenovvestivmes Nz dy s9uNIM pH NNy
. P a A o Yy a
YDIH1582a1901 Dihydroartemisinin 1uan1zUnd taz luaanzinmlimnaaisaaisvese Tagan
. < @ L

M3ANE1 1A 19 Phosphate Buffer Solution 1i1asazaretivlivles luszuy

N15IA 38 A 1585818 Phosphate Buffer Solution (pH 5.10, 52 mM)

X
1. 1a1i1 300 m1 2914 Volumetric flask Y11@ 500 ml
2. Wula 85% Phosphoric acid 1d Volumetric flask o 1 Tagly Transferring pipette
YUIA 3 ml
& 9 < A & oA = 1Y
3. 99 NaOH 11 1 g laglenseauss uazinsossainmumsaauioua?
4. 111 NaOH n1%31da31u Volumetric flask 99 2 118211111 Sonicate 3uazaienua

5. U5 pH 114 5.10 #2# 0.2 N NaOH tazSufSiasauasy 500 ml areuin

NITIA8UA1TALAIY Ammonium acetate Acetic acid Buffer (pH 4.80, 208.8 mM)

1. 15’1%‘1 600 ml 8914 Volumetric flask Y1419 1000 ml

2. T1la Glacial acetic acid Y51195 12 ml 1d Volumetric flask ¥o 1 Tagld Transferring
pipette YU 6 ml

3. Ti1Jen ammonia 131195 6 ml 1a Volumetric Flask 40 1 Tag 1% Transferring pipette

YUIA 6 ml
4. 151 pH 114 4.80 A28 0.2 N ammonia 18zl SU1/5119591ATY 1000 ml #2831

N15191383 Mobile phase 171':7‘714 Acetonitrile : Phosphate buffer 9931831 60 : 40

a4 St
NIATON HPLC MY 1 pump

1. 724 52 mM Phosphate buffer 400 ml Tag1¥n3zDonA9UUIA 500 ml

2. miirlvlesiana1dande 1 1d Volumetric flask Y1419 1000 ml

3. 1a Acetonitrile a4 11/aun51 1000 ml UV TN

4. 150151195878 Acetonitrile 19%A51 1000 ml

5. 111 11/nsearuAS pAN5BI5EUY Vacuum T1a81% membrane filter 3910 Nylon

4 : 2
YA 0.2 pm lasasHauingela lusie 20 ml usalminely
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6. asHaunniodldlav2a Duran Uarh1¥aiin 1ud) Label szaua1sazaie
o ' . < =
7. 119790 Duran 11/ 11M3 Sonicate 1121 5-10 1A

A A Aa
NIUATIDI HPLC NY 2 pump

1. 111 52 mM Phosphate buffer 11/n509#111A3 0905895211 Vacuum Taoldf
membrane filter %919 Nylon 4110 0.2 um Taganswaniingoq'ld1us29 20 mi usnlimia’ly

2. 111 52 mM Phosphate buffer 'ﬁﬂi@ﬂ?ﬂdiumm Duran A Varh1¥aiin 1187 Label
JEAUY Phosphate buffer

3. 11 Acetonitrile 11n509#111A3 0975895211 Vacuum 10614 membrane filter
1A Nylon Y1419 0.2 um Taeasaauiingealaluag 20 ml usnlimia’ly

4,111 Acetonitrile ins0a1@1d47a Duran B aeh1adin uds Label sz
Acetonitrile

o ¥ 1 . I ~
5. U139 Duran maaﬂu]lﬂmumi Sonicate wuan 5-10 4N

{ &
N15161383 Mobile phase My Acetonitrile : Ammonium-acetate-acetic acid buffer

OAT1aIY 60 : 40

a4 St
NIUATOI HPLC N 1 pump

1. 91949 208.8 mM Ammonium acetate Acetic acid Buffer 400 ml Iﬂﬂi%}ﬂizﬂﬂﬂﬁi}ﬁ
YUIA 500 ml

2. e dHinna1491n90 1 16 Volumetric flask ¥11@ 1000 ml

3. 1a Acetonitrile a4 11/auATD 1000 m1 udIvewa AN

4. 151131103878 Acetonitrile 1¥A51 1000 ml

5. 111 l1/ns0er1AT09N399520Y Vacuum Tne1% membrane filter #ia Nylon ¥11a
0.2 um Tavansraniingeeldlugae 20 mlusnliminelal

6. hensnaniinges1dlduna Duran Uarh1iaiin 1§ Label seduaisazas

7. 41990 Duran 1M1 Sonicate 13luan 5-10 w1

a4 St
NIUATOI HPLC NY 2 pump

1. 11 208.8 mM Ammonium acetate Acetic acid Buffer "lﬂﬂimvhum%aﬂimiwu

Vacuum 19819 membrane filter 1@ Nylon 119 0.2 pm Tagasnauinged1d 11939 20 ml usnlvim
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v

el

2. 11 208.8 mM Ammonium acetate Acetic acid Buffer ‘ﬁﬂﬁﬁ)ﬁ‘lmﬁﬂluﬂlﬂﬂ Duran A 19
th1¥aiin 1187 Label 52AU Phosphate buffer

3. 111 Acetonitrile 11n509H1A39INT0952 1D Vacuum Tag 14 membrane filter ¥7in
Nylon 1119 0.2 um Tasanswauiingeeldluae 20 mi usnlimiglal

4. Y1 Acetonitrile ‘ﬁﬂiﬁ)ﬂ@ﬁﬁﬂ]’m Duran B ?Jﬂﬁ]ﬂﬁ}ﬁﬁ% LLE%I’J Label 5271 Acetonitrile

o g}J 1 . I =\
5.111999 Duran 9199411 1161115 Sonicate 111a1 5-10 WA

342 myanwanznmliinaasaaisueds Dihydroartemisinin

. . e . Yy 9
1) M31938% Stock solution VYDIE Dihydroartemisinin AMVNUY 5 mg/ml
- Yoo $ L :
wssuasazateluanzilosnunds Taedd Dihydroartemisinin 50 mg Jaaelu

Volumetric flask U119 10 ml azaeuaziiudS1a3de Acetonitrile 9UATY 10 ml

2) MIETeNAITAza18eN Dihydroartemisinin ANMTNYY 1 mg/ml Juannzlnddmsvia
HPLC
Yulaesazaie Stock solution Y991 Dihydroartemisinin 312 ml Teraalu Volumetric
é’, a\ .. ® l 9
flask Y119 10 ml 91n1HUTIA Acetonitrile 4 ml 1@z Ultrapure” water 4 ml laae 11 92 laansazaisen
Dihydroartemisinin ALY 1 mg/ml 11 Acetonitrile : Water 90151891 60 : 40
3) MIFAA1YUDY1 Dihydroartemisinin meldaniznsa

NsIATeNA1TAZa1Y 0.2 N HCI

1. ﬂlfh?i’”l 60 ml 8414 Volumetric Flask ¥11@ 100 ml

2. 11l Concentrated Hydrochloric acid 2 ml Tagly Transferring Pipette Taaslu
Volumetric Flask Tude 1

3. dfuiBinasdaeniouasy 100 ml oz dasazas 0.2 N HCI

NS 8NA1TASAY Blank Acid-Stress 14 hr [ANMYNTY 1.0 me/ml 11 Mobile Phase]

1. e Acetonitrile 2 ml laaa1u Volumetric flask ¥11@ 10 ml Tagld Transferring
Pipette
2. 11 0.2 N HCI 1 ml Tag 1% Transferring Pipette WEMAUINU LAZITUTLIA

a 1 s 4 o
3. 1@ Volumetric flask HoWo8d 11ag Parafilm Lﬁi’)‘ﬂi’)ﬂﬂuﬂﬁigmEJLL@%LL@'QLL@@ ua
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wuluiinrunuamngii 25 esrmuwaidoed
4. ifonawle 14 927w Wunzvlesdoen
5. e Phosphate Buffer Solution (pH 5.10, 52mM) 2 ml Tagly Transferring Pipette
6. U1a 0.2 N NaOH 1 ml Tae/ld Transferring Pipette
7. Y5u1/51Na3828 Acetonitrile 31 181/51a3A5 10 ml merwaunu uaziilida
pH At pH meter

8. NF0IETaTa1eN IaMIUTIINT0 Syringe ldaalu Vial

M eNA1TASAN8E] Dikydroartemisinin Acid-Stress 14 hr [AWANTY 1.0 ma/ml Ty

Mobile Phase]

1. Yiila Dihydroartemisinin Stock Solution 2 ml Teraa 1y Volumetric flask Y119 10 ml

2. Tln 0.2 N HCI 1 ml Taold Transferring Pipette Haruawdniy uazEusnal

3. 718 Volumetric flask ¥owosd uay Parafilm inilosiumssimenazuauan uaz
Lﬁﬂuﬁmmuqmwgﬁﬁ 25 PR IALHod

4. ifonawle 14 $2Tus TWunzvlesdoen

5. 1)@ Phosphate Buffer Solution (pH 5.10, 52mM) 2 ml @ ol Transferring Pipette

6. 71 0.2 N NaOH 1 ml Tagl¥ Transferring Pipette

7. 51131105828 Acetonitrile 31 18151185050 10 ml Hawawnu wazii i ia
pH fe pH meter

8. NTB9A1TAZA18N IaIUTINTOI Syringe laaslu Vial

4) MIAABVD8N Dihydroartemisinin M1 lAaN1IzA1

N5IATINA1TAZA1Y 0.2 N NaOH

1. la11 60 ml a41u Volumetric flask ¥11@ 100 ml

] v
2 ]

& Y} < A ~ ~ Y
2. Y3 NaOH 0.8 g Iﬂﬂi%ﬂi%ﬁﬂTH%\i UAZIATOIVINNIUNTEOUNIVLAD
° A d 1 . 9 Y o .
3. 111 NaOH %3 1aa11u Volumetric flask 90 1 umm"lﬂ Sonicate IUALANYHUA

v 1 =)
4. Y511f51a3d2e119unI 100 ml udaunlamruzwaraan a2 ldaisazae2 N NaOH
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NS ONA1TASAY_Blank Base-Stress 1 hr [AMAUIY 1.0 me/ml 14 Mobile Phase]

1. T1le Acetonitrile 2 ml T@ae14 Volumetric Flask ¥11@ 10 ml Tag s Transferring
Pipette

2. 71/¢ 0.2 N NaOH 1 m! Tae1l% Transferring Pipette Wauautny uazizudunm

a . ] 4 A 9 [

3. 1A Volumetric flask ioWo8d t1ag Parafilm tWoiloanumIseivataziaan uas
wulufinunugamaiii 25 esrsaoa

4. a1y 1 ¥ 1ue Wungwesdaon

5. 1)@ Phosphate Buffer Solution (pH 5.10, 52mM) 2 ml Tagld Transferring Pipette

6. Uia 0.2 N HCI 1 ml Taely Transferring Pipette

7. Y5u1/51na3838 Acetonitrile 31 181510550 10 ml werwaudnnu uaziilida

Y

pH 978 pH meter

8. NF0IATaTaeN arIUTINT0 Syringe laaaly Vial

Y 9
NISIA8UA1TAZAY Dihydroartemisinin Base-Stress 1 hr [AUMVNUVY 1.0 mg/ml lu

Mobile Phase]

1. tilar Dihydroartemisinin Stock Solution 2 ml leras1u Volumetric flask U119 10 ml
Taoly Transferring Pipette

2. T1ln 0.2 N NaOH 1 ml Tag1 Transferring Pipette Heruauaniy nazizusna

3. 7@ Volumetric flask oWosd uaz Parafilm tioilostumssemenaziaaan tas
fuluiinunuenngii 25 esmuwaided

4. dfonaulal 1 41 Tua Iunsesdonn

5. 1)@ Phosphate Buffer Solution (pH 5.10, 52mM) 2 ml I o167 Transferring Pipette

6. Jula 0.2 N HCI 1 ml Tagld Transferring Pipette

7. 51131103828 Acetonitrile 31 18151185051 10 ml Mawawnu wazii i) ia

pH fe pH meter

8. NTB9ATAZ AN IaUTINTBY Syringe laaslu Vial
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3.4.3 AMANYUZUDY peak profile Miviazay ™

- Peak Purity Index : >20.99
- Resolution : >2
- Tailing factor : <2
- %RSD : <2

3.5 MINATDUANUAIAIVOIEN Dihydroartemisinin luansazanaiily Acetonitrile : Water (60 : 40)

Tumsnaaeslmihasazais Dihydroartemisinin ANMANTY 1 mg/ml 11 Acetonitrile : Water
Y 1 X g v o { o . .
895183 60 : 40 FuTludrrhazareauniviualy The International Pharmacopoeia Monograph 2011
Method A H1UMIAATIZH 1A8 1% Reverse Phase High Performance Liquid Chromatography aqd]

[

a &
JYASIYAANIU

Stationary phase : Inertsil® ODS-3 C18 (4.6x150 mm), 5.0 um
Mobile phase : Acetonitrile : Water (60 : 40)

Flow rate : 0.6 ml/min

UV detector : 216 nm

Injection volume : 20 pl

a J o Z Y A ' I g % 1
TﬂfJﬂ'lﬁ'Jlﬂﬁ'lgﬁﬂgﬂ']ﬂ'ﬁaﬂﬁ'ﬁﬁ31?1']81/]\1141]@ 18 133 “‘]?Qllﬂﬂﬂﬂﬂlﬂu 6 YA YAaL 3 A9 G‘]?QLWI

v 9 ¥ o ¥ g 1 9 ] o o 1 < Y

A YRISAUAIY Blank Yrae 3 A99 muumml,!,’iﬂﬂlm!,mamm%Gl%nmmﬁﬂu 3 G]f'JIlN (!L@]agﬁlmblﬂf

1281 30 U1N)
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3.6 mﬁamwﬁim‘l%’ UV-Visible Spectrophotometer 114 The International Pharmacopoeia

Monograph 2011 Method B

a 4
RIGEREAYAY RV GEVRLY Dihydroartemisinin #1134 The International Pharmacopoeia Monograph

2011 Method B 3357491

0.05 g DHA EtOH

Volumetric flask EtOH
100 ml

10ml

Volumetric flask
100 ml

0.05 M NaOH

10ml

Volumetric flask
50 ml

Warm in water bath
50°C 30 min

4 g = y o a Jd . e
?’ﬂﬁ 9 Llﬁﬂﬁﬂlu@ﬂuﬂ1§m5‘(’Jm’ﬂiﬁgﬁ'lﬂlﬁﬂﬂ'lﬂ1ijmi'l$WW'I‘IE?J'ITM"U@\? Dihydroartemisinin

$14 The International Pharmacopoeia Monograph 2011 Method B

M358 ATAL A0 1AL ATAZABUINTTIY (A1NFUN 9)

1. $913670€14 Dihydroartemisinin 11 0.05 g (50 mg)

2. ﬁm”ﬁéf’mf}nﬁﬂ?ﬂmaza"mﬁ’w Ethanol 11 Volumetric flask Y1419 100 ml 9UA281a210
vua 1d11511Y51u1A5918 Ethanol 9uATY 100 ml 3¢ 1da15a2a18 Dihydroartemisinin A1MYNYY 0.5
mg/ml 11 Ethanol

3. Mulaensazanelude 2 11 10 ml Taaly Transferring pipette Y4H1A 10 ml 831U Volumetric

flask Y19 100 ml

4. A9 19esazaneNnilaunAie Ethanol 3uATY 100 ml 3¢ ldensazane Dihydroartemisinin



25

ANUAUTY 0.05 mg/ml 1 Ethanol
5. 19580 E15a2a19 0.05 N NaOH 1ag
1) 3 NaOH 31 0.5 g Tdaslu Volumetric flask U118 250 ml
2) dminiteazats NaOH auazaonua
3) P5uSinasdreinunsy 250 ml
4) mangazarenylumsuznaiadn
6. Ilaasazane Dihydroartemisinin AMYNYY 0.05 mg/ml 11 Ethanol 1u¥e 4 111 10 ml
Tagly Transferring pipette YU 10 ml 231U Volumetric flask U119 50 ml
7.199919@15a2a18 Dihydroartemisinin 1149 6 #78 0.05 N NaOH duazanannu uazysy
31195478 0.05 N NaOH 34ATY 50 ml 3¢ laasazane Dihydroartemisinin AN 0.01 mg/ml
114 Ethanol : 0.05 N NaOH (1:4)

a

) ¥ 9 P~ a < ~
8. GL‘HﬂﬂiJi’OHﬁﬁﬁZﬁ?ﬂﬂJ@ 7 mqmw@,u 50 DN aLsY e !,“]J‘Lll,’m1 30 HIN

o 9 o A A A Y A
9. u’lﬁ’liaga'lﬂslusll@ 8 llﬂ’)ﬂﬂ’li@ﬂﬂﬁuuﬁ\‘lﬂﬂ'ﬂllf]’l')ﬂau 292 u’liulll@i Iﬂﬂi"]ﬂﬂi@\? UVv-

. =) Aa N Yo A asy = [
Vis-Spectrophotometer Lmzmﬂuﬂ?mmmsmmiwﬁ”lﬂﬂumimmgmwmunmmfnﬂu

M5LA5 80150218 Blank

1. Thia Ethanol 11 10 ml Tagld Transferring pipette YUU19 10 ml 231U Volumetric flask
YU 50 ml

2. HENEN5LA18YD 1 A28 0.05 N NaOH auazanednu uazdlsulsunasaie 0.05 N
NaOH 3UA5Y 50 ml 9% 1@ 15Wew Ethanol : 0.05 N NaOH (1:4)

~ a <3| =
3. Wanwdoudisazatede 2 Ngavgh 50 earuwadad 1Wuar 30 1
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UNN 4
HanIveazenNilsiena

4.1 M3ANEN two-principle peak Taely Mass spectrometer

a J o { g
Tums A 1eHin1Saiues Dihydroartemisinin 92 l@anyae Tasan Inunsuidlu Two-

.. =< 9 o Yo ' ' o & 3 o a = ¥R
principle peak 39991 1M1 UTanoUN peak vidnNITpuuNAV0IAI1979 TaslumsAnyinTaliag

Y A . . 2 P Aq Ya
141504 Liquid Chromatography-Mass Spectrometry ¥4a1115auen lanensildfialulasun Inunswy

X ] [ 1 <3

11 Retention time Wﬁﬂa] 3 Mass to Charge Ratio (m/z) mhla upednelsnaiu Liquid Chromatography-

Mass Spectrometry 1ieu13501An1gauiAnI5Ae Epimerization ¥93A201 18

HA1INMIAATIZH Lae 97T Liquid Chromatography-Mass Spectrometry hlﬁ)waﬁlﬂgﬂﬂ 10, 11

Hag 12 uaal

‘ﬂﬁ 10 1Le¥AN chromatogram U84 Dihydroartemisinin

ﬂﬁ 11 UEAY mass spectrum VD3 peak nan peak LL3NUDY chromatogram J i‘]J‘VI 10
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‘l]ﬁ 12 1LEA9 mass spectrum UDY peak nan peak ‘I/]ﬁ’fNGUEN chromatogram 3 ’i‘]J‘VI 10

A A X A aA = ' 9
91319 10 92WUN peak YUWINUINN 5.52 1A 7.35 FuAag Peak 9219 mass spectrum 11

A o w < Y A 9 g}J
§‘1J°VI 11 1ag 12 mua1ay 92151 1831 mass spectrum 'ldnnnaans peak ISLUEAI Mass to Charge

. A o & A A = < (3 . e .
Ratio IMUBDUNUNITDY peak ADN 267 LLas 284 K3 284 Lﬂumaimaqaﬁummm Dihydroartemisinin
[ I { % I { a o
dau 267 axiflunia Tuanavesas lugd 13 Fuilulaseadwinaainnsda hydroxyl group 00N

91N Dihydroartemisinin 3331178 Tutanatioani1 Dihydroartemisinin 17 ((DHA-17]")

510 13 uaaslnsead19ve [DHA-17]

9

11NHANSANY11A8 Liquid Chromatography-Mass Spectrometry @31/ lanfianannsdeiin
A a é’ I ~ o . .. <~ wad o Y a . . .
Mmnaduu chromatogram 11UNAY0IAI81 Dihydroartemisinin HAUAUANIANT1¥1AA Epimerization

1 o 1 ] <3
dana1¥i@2e1% 2 form Av Alpha form 1a2 Beta form uaoena l3snaumsanen Tl Liquid
[ Y1 A a tg I

Chromatography-Mass Spectrometry laia 1%1335314]1@31 peak NINAUVU peak Tonilu peak U943 Alpha

form ‘Vﬁi@ Beta form

¥ H v ¥
= =

= o o o aq YA o o = A A
1NNIN 14 G]NGIfL!ﬂ'liﬂ'lu’JmW'lﬂa‘iﬂJ'lﬂ‘lEl'l%%ﬂ'lulmﬂﬁllﬂwuﬂclﬁ ANININITATUIU HEINUNN

o o I [ [ 1
hinldmuiaezitlunasiuuesaiuaee 3 aiufe
- @2UvD9 Alpha peak (Wuarw )

. 2 i
- @IUV04 Beta peak (WUNFH)
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d 1

- ’dau N9 interconvert YD Alpha 48 Beta (wummq)

17 14 weraiui g Rt ansazvosfiaghy two-principle peak Y94 DHA

Y
aadulunsainagen Dihydroartemisinin Lﬂﬂmimﬁmﬁmﬂ‘iﬂﬁﬁm\l Retention time fJEJGl‘L!

1A o P 1 ' A . a J ]

TENINNANANTOINA (a&‘lumumms interconvert Y94 Alpha I8 Beta) MIUATIZHHTINUN
a L4 f {
i]z’JLﬂiWWﬁuﬁﬂl@ﬁﬁﬁLﬁﬂuﬁﬁ181/]UliJiJi]“I/l‘ﬁi/]NEﬂi’JiJﬂ“UWlmﬁll@Q‘c’n JhldinannuRanainn
a ¢ andyy o &= o = . . C. A

msamawﬂma‘ﬁu"lﬂ JUUWMNITANYING Stereodynamic Y8381 Dihydroartemisinin LNDQNAVD

a H a 4
N151NA epimerization NUABMNIAATIZHMIUTUIUAIWITUDS The International Pharmacopeia 2011

method B Tuwiadief 4.2
4.2 MIANN Stereodynamic Y8981 Dihydroartemisinin

NMINAT1TaLA1881 Dihydroartemisinin ANMTUTY 3 mg/ml 20 ul WU 1@ lasun Tnunsu
o 4 2 o o
13Ul 15 Faazifiudfinves Alpha form oonuiuniifl 7.114 tazfinves Beta form ponuIfiuiif

9.751
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517 15 uaasInsu Inunsuuead1saza1091 Dihydroartemisinin AIMIANTU 3 mg/ml

{2
1NNINAADINA fraction Y9981 Dihydroartemisinin NAVIINNTRATITAZ A0
. . Y 9 ' ~ v A A ' A
Dihydroartemisinin AMVNUY 3 mg/ml Tugaueanananasn (Alpha form) AT NUFINUINN

7.0 §4 7.9 TR uaio HPLC 60 ul wun 1d Iasun Inunsuasgii 16

317 16 taaslasu Inunsuved fraction ity 1@ na3aza19e1 Dihydroartemisinin

ANWVUYY 3 mg/ml VS Alpha form

" W I~ g’/ {
10 1ATIN TNUNTH WU NGINUHUNAVDING Alpha 1182 Beta form 900NN Retention time
P A
A 7.138 1agunii 9.771 aud ey $91n&RearU Retention time Yo 4iAveq Alpha 118% Beta

form 1 1891NN13AAA15AZA1081 Dihydroartemisinin ANMYUYY 3 mg/ml

? o A a =
ﬂ?ﬂuuvlﬁ}WWﬂ'l‘iVlﬂﬁﬂ\‘laﬂ fraction Y8481 Dihydroartemisinin NHUIINNITRATITDS A1
. L. Y 9 ! A o ~ voA a
Dihydroartemisinin A31UUNUY 3 mg/ml Tuyaeseneiianan 2 fin (8aun Alpha i18¢ Beta IN13
. v =) ' A
interconvert NU) AoYszanayauIng 8.0 ‘EN 8.9 Iﬂﬂﬂﬂl"lﬂlﬂi@\i HPLC 60 pl W‘]J'JThlﬂTﬂﬁJTITILLﬂﬁJ

[T

gl 17
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51U 17 uaaalasun Inunsuued fraction ity 1@ na3aza1961 Dihydroartemisinin

ANUTUYY 3 mg/ml UTNWITLHINY Alpha 1ag Beta form

" I~ gﬁ { . .
910 1A5U INUNTY WU NIIAUTUNAYDING Alpha 1192 Beta form 890NN Retention time
P A o o = 9 [ . . ~
magdu 7.121 uazuiin 9.715 Mua1au $91nalAe9Ny Retention time Y9INAVYDY Alpha 1182 Beta

iy ¥ . L y 9
form N lav1nMIRAFITAZ AN Dihydroartemisinin AMUAVNUVY 3 mg/ml

1 g{l o . . . . . { d
mmﬂuu”l?fmmimamﬁﬂ fraction U®981 Dihydroartemisinin NMAVNINMIAATTAZA 100
. .. Y 9 ' ~ v A A A ' A
Dihydroartemisinin WUV UY 3 mg/ml Tugriavaniafiass (Beta form) Aolseu1sI9UINN 9.5

09 10.4 TagRaiuases HPLC 60 ul wu'Ia Insun Inunsusagla 18

517 18 uaaalasun Inunsuvea fraction 140 na15aa1901 Dihydroartemisinin

AMUUY 3 mg/ml V519 Beta form

{ <
1 1A5IN TNUNTUUBA fraction NN 1A91NETaZA1881 Dihydroartemisinin ALY 3
a 1T o < ko { =
mg/ml U3 Beta form WUNIIAUAUNAUDING Alpha lla¢ Beta form 90NNIN Retention time INAY
) .
511 7.063 naz i 9.501 adRD Fe1ndiRoariy Retention time Y947AYDI Alpha 1Az Beta form i

1@vnmsiaaisaza1ven Dihydroartemisinin ANMITUTU 3 mg/ml

° . . . . . { d
ua:qaﬁw"lﬁ’mmsmaaﬁ@ fraction U®3¥1 Dihydroartemisinin MAVIINMTAATITAZAG

2 A A

Dihydroartemisinin AU 3 mg/ml TUFIHANNTRANANNT 2 Tin Avdszanariauin 10.9

fludul TaeRaidunses HPLC 60 ul nuId Tasan Tnunsudagli 19
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a . oad v . L.
517 19 naaalnsan Inunsuued fraction NtAY 1A INA158a1881 Dihydroartemisinin

ANMUAYUYY 3 mg/ml U3IWUNHI91A Alpha 1A Beta form

{ <
1 1A5IN INUNFUUBY fraction NN 1A91NETaZA1881 Dihydroartemisinin AN 3
a o 1 1 g A A ~a Yy = d
mg/ml U3NWUNAIIN Alpha 1ag Beta form Wy liiudfiandszunannin 7.1 uag 9.7 uda dailu
Retention time 1A81/523194049 Alpha 118% Beta form 1 1#91An13398158¥a1881 Dihydroartemisinin

Y 9
ANUUVNUYU 3 mg/ml

2 . 2 = Y1 A o . . .. a g
INHANITNA fraction NIHUA i]ﬁﬁ;.iﬂllﬂ’nmﬁ/]WJM Dihydroartemisinin dnsanatlu 2
A Y g 3 o o (J ~ a . . . Y
g‘ﬂLL‘U‘Uﬂ@ Alpha 11ag Beta form 1&iu fluanyazmmzarvesain Namisomna Epimerization 14

<
(3l 2 form A Alpha i181¢ Beta form
= Y] d a
4.3 ﬂ"lﬁﬂﬂ‘lel”l“rﬂi%‘ﬂ‘ﬂﬂ‘l/‘l!‘i/‘li’)ﬁ!lﬁ&’ pH NNz anvadIasasalel

= A = = ) o ~
Tumsaneil Wumsanvimszuuuwiesuas pH Nvivzanvesaisazate laglums
A Y o o csa’/ = a [ dy
onlsimesiiu Jueaisnasanaatl
[ Y 1 A v vy
1. an350qua pH vosmsazane1dog lurranneauinula
@ 4 = lo 1 d‘ ~ 9 a J
2. 815 e sA15UAT UV Cutoff 41011810810 UN 1% UM AATIEH

a

3. a5 luiwlesagdes il enduensidmazd

] Y ' A v J Y
1. AUITRAUMN pH (’U@\?ﬂ'ﬁaza’lﬁlclﬂﬂgﬁlu“]fj\jﬂﬂﬂauuﬂuul@

a o g . < 1 { o o ' : o ¥
Tumsn31z1i Tag HPLC U Stationary phase foiludiuidrnnuindiumii aguiu
{ I 1 T o a { . v P
arsazaeinlFesdeutluasazanen livh vinamsilasuuilas Stationary phase Tunodunl #aluly
[ S 1 @ 4 1 {
Certificate of Analysis YB4ADANNIZTZYTWAZIDIAAI VOIADANY TINDIHI pH Y0Id 1502010

v o v
ﬂaanummmmu'lﬂ
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ao 2 dy 9 v A 1 1 =3 v &
Tumsatoasailldldneainannsonua pH vesensazatolaluge 2.0 53 7.5 aniu
@ s ' [ ' : @ 4 a
llesnlFvzdesansonu pH vesasazato i Ia lugeaanan sq ldmemivieinldaesytia
A
flo
1) Ammonium acetate-acetic acid Buffer (pKa =4.8)
A 1 Y] o Y A A 1w 1 o 3’,
1119991091 pH vouivliosnag ¥ pH efficacy gaganof pH 1M1 uA1 pKa A1l
= q9 o s A Y g Ao A =
WildarsazaetivlodAiian pH = 4.80 uazazi@enanuuduimMAganamisonuan pH
9 é [ d' 9 o 4 Yy 9 1 1
18 FsemnsonageuTaenisia pH vesdsazateh o ianduduaieg wavess pH

< o A A~
lﬂuﬂ\‘iﬂuﬁﬂ\‘liu@’lﬁ’l\jw 2

10 mM 20 mM 40 mM
Blank* 6.02 5.82 5.71
Sample** 6.14 5.90 5.77

3197 2 uaaslsZaNTNINYDY Ammonium acetate-acetic acid Buffer (pH = 4.80)
Tuanududu 10, 20, 40 mM
*Blank = Acetonitrile + H20 +Buffer (6 : 2 : 2)
**Sample = Acetonitrile + 0.2N HC1 +0.2N NaOH + H20 + Buffer (6 : 1: 1 : 2)
nanan 1d 39a8enld Ammonium acetate-acetic acid Buffer AMITUYY 20 mM
4 = ) ' ) =~ = A
(19991ANANNIVNTY 10 mM pH vodasazaedzaout gy uazinmanlasuuilasuinidie
1RgU1A Blank 1tag Sample @94 pH V8IANMANATYU 40 mM 11UANA19491A 20 mM 11n1iA 9
A ) Yy ¥ Ao oA
@on IFANUIVTUNAINIT AD 20 mM
2) Sodium dihydrogen phosphate-phosphoric acid Buffer (pH = 5.10, 5 mM)
Tadenanududuimnganamisoniuau pH laumaaou Taenisia pH voq

{ o 4 ] ' L < o '
arsazaten 1Fiimesnnududuaeg navesar pH Mia latluawansluaisein 3



5 mM 10 mM 20 mM
Blank* 5.38 5.34 5.29
Sample** 5.33 5.31 5.27
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13197 3 uaaelseansn1NYes Sodium dihydrogen phosphate-phosphoric acid Buffer
(pH = 5.10) Tuanuiudiu 5, 10, 20 mM

*Blank = Acetonitrile + H20 + Buffer (6 : 2 : 2)
**Sample = Acetonitrile + 0.2N HC1 +0.2N NaOH + H20 + Buffer (6 : 1 : 1 : 2)

Ay g2 oA 3y . . . .

narai ld 3uaenly Sodium dihydrogen phosphate-phosphoric acid Buffer 1714
Y ¥ A = 9y 9 1 ' o =

WNUU 5 mM IUDIINNANNUNIU 10 mM Lag 20 mM hllllmﬂﬁﬁﬁ]"lﬂ 5 mM UNUN A

wonld 5 mM

o J 1 'o 1 4 4 a 4
2. s luiviesaasiial UV Cutoff dinanuenaaunlslumsiniigs

A1 UV cutoff A9 A184A181IAAUNLNMIQANAUUAUNINY 1.0 Absorbance unit §1%51)
HPLC Tumsdiiaudane bidenldnauerinaui Background absorbance 494 Mobile phase og1na
1 UV cutoff #9Uon91n9¥1 11 Baseline noise UAnudd 639117 Linear dynamic range waeguly
v d . =1 A 9 A
WY UNANIIN Mobile phase MﬂTiﬂﬂﬂauuﬁQvLmﬂﬂ uag Background absorbance UA1EN

Y
LY

wiu M3z 19a1 Sensitivity g9g@ 1251800 Mobile phase N1IA1 UV cutoff 1ogn

[

A A EY a ¢ o ] 1 I A o A &
wavelength 11aen 1¥1umMsIATIZHA0819 Taga UV cutoff ¥osansilluasnmvualuaseai 4 a9

. A . @ A a s g
i]Z“]f’JfJGluﬂﬁLﬁ’E]ﬂ Mobile phase LLﬁ%“]J“V‘IW‘IE]‘iWL“Hiﬂ%’dllsluﬂ1i'3m‘i1$°ﬂ1m\1 HPLC ‘Vlslf])' UV Detector
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Solvent UV cutoff (nm)
Acetonitrile 190
Water 190
0.1% HCl 190
0.1% NaOH 190
1 M NaCl 208
Acetic acid 230
Ammonium hydroxide/ammonia 200
10 mM Ammonium acetate 205
Phosphoric acid 190
10 mM Sodium phosphate-monobasic 190

M13197 4 LAAIA1 UV cutoff Y09 Mobile phase

¥
°o A

<3 1 { o [
1AM 319920311 183113 Mobile phase 111 1311 Monograph Hifiee Acetonitrile 7131
= (Y = d VAo 1 A Aq Y a o o g’; .
A1 UV cutoff 11100 190 i ua1nan1anuenadaun 15 1un15 a1z (216 nm) a1y Mobile

phase 1182 Injected solution A4NA1ILUHAINAT UV cutoff 1108

=

ua luan1IENYINT stress ¥ a15aza18 0.2 N HCI 18z 0.2 N NaOH 1Suaued1aas 10%

'Q Jd o gJ/ [

V94 Injected solution NAT1ZH 41111 Injected solution VLHANWAUYUVDI HCI 11az NaOH 9614
~ [ =\ Yy Y a I

a2 0.2 N 910 1UA1519% 4 A1 UV cutoff Y94 0.1% HCI 11ag 0.1% NaOH (Ianuiudunailu 0.025 N

= VoA 9 a d a A1 oA < o 1 A A EX a 4

FaganNN1F1uM3AATIZHITI) DAUNSS 190 nm FNNANWEIAAUNTFTUNITAATIZN(216 nm)

Y

1 d' ) A’ Y a d’ = = d’
ﬂﬁuuﬁﬁﬁ%ﬁ1fJﬂiﬂ-ﬂN‘VI‘LH?JTLW@“lﬁLSQLLﬁ$ﬁQﬂLﬂﬂﬂ”lil?f’f)iJﬁﬁ”IfJﬂ\ithiJNﬁﬂigﬂ‘Uiuli’EN UV cutoff

1 ana 4
ADITUATICN

v
=S ! a

Aoz isanmiaen l5ivnles Hllegasriiadie
1) Ammonium acetate-acetic acid Buffer (20 mM)
mﬂmsnﬁ 4 M1 UV cutoff 99 Acetic acid, Ammonium hydroxide/ammonia a& 10
mM Ammonium acetate HAWNINY 230, 200 LA 205 ANE AU
2) Sodium dihydrogen phosphate-phosphoric acid Buffer (5 mM)

[ 9
INAITNN 4 A1 UV cutoff UDING Phosphoric acid 18210 mM Sodium phosphate-

monobasic Buffer 1N101 190 nm
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Y
Y

ANUU Sodium dihydrogen phosphate-phosphoric acid Buffer 2UNAVO UV cutoff i
171 Ammonium acetate-acetic acid Buffer

3. anslutinlslesagdes hivhlnseduansiimaigd

a 4 Y] o P " o Aaan 19 o W { a 4
TumsanszdlFinade twlesnldde hishil§isenumsdrrgidesnsinsizy
A 1 Y a a a N Y o g’/
ionneaasnaliinannuranatalumsinsizt la aaiululasun Inunsuvesansazate
. « o . = ! P [ U A [ 1 " Y
Dihydroartemisinin ‘nazawagiu Acetonitrile : Buffer 8a51821 60 : 40 Tasfidsazateanad lu'la
] Y Y a A ' ~ ~ (% ~ v o = 14
iumsnszdquldinanms@enaats luadswuiinlauennniinuesiieaziinvesdiazats 3314
o ] I'4 g‘/ a L= a aan [ % A 1
mmsnageuiilwleinsaowriianimsnalgnsenuaievse

nnlasu Inunsui ldannmsaaaisazaie Dihydroartemisinin 14 Ammonium acetate-acetic

H Y H
acid Buffer aauaaalugii 20 wuniiiamevuiszunauniin 13.6 uag 14.5

317 20 uaaalasun Inunsuvedasazaty Dihydroartemisinin 1 mg/ml

A d @ 1
11 diluents 7131 Acetonitrile : Ammonium Acetate-Acetic acid Buffer 893189U 60 : 40

gﬂﬁ 21 uaad1asu INUNITUUBI Acetonitrile : Ammonium Acetate-Acetic acid Buffer 893189U 60 : 40



51 22 naaslasun Inunsuvedasazany Dihydroartemisinin 1 mg/ml

A 3 %’ [ 1
144 diluents Malu Acetonitrile : 11 80518 60 : 40

v 9 v f
FanaluTasinInunsuluzali 21 FauilulasunInunsuvesasazaio Blank [Acetonitrile :

44 g d
Buffer (60 : 40)] ttaz TasunInunsulugii 22 Fuilulasin Inunsy vesasazarseinazaislu
[Acetonitrile : Water (60 : 40)] Tuwudiannar 13 99 15 w9 9a p| 11877 Ammonium acetate-acetic

. a aaa o 9 Y
acid Buffer ﬁ11ﬂ§ﬂlﬂﬂﬂaﬂjﬂTﬂUTﬂﬁ\?ﬁﬁ'NeU@\clfﬂul@

519 23 uaaslasun Inunsuussansazaly

L'

Acetonitrile : Soium dihydrogen Phosphate-Phosphoric acid Buffer DATIETIU 60 : 40
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317 24 uaaalasun Inunsuveda1sazane Dihydroartemisinin 1 mg/ml

114 diluents MiJu Acetonitrile : Sodium dihydrogen Phosphate-Phosphoric acid Buffer DATITIU 60 : 40

Y

@71 Sodium dihydrogen phosphate-phosphoric acid Buffer wu1 luliiainaduusnadina
4 oo 4 , o A v (4
FunaUn 1Y Ammonium acetate-acetic acid Buffer iioW913a01910 Insun Inunsy as3ii 22, 23, 24

Y
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I ) & A 4 '
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] . v o J . . . -
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3}./ 9 J aA 1 o A v 1 9 = Y o
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o . [ Y o a A vy A A =
N13N Stress testing mﬂwmmm@ﬂ1:imauﬁaWEJi]u”l@ﬁmaanﬁmaiuﬂ‘%mmmmmzﬁn BN
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a = a ¢ a a 1A
w1 Falumsdinsied Iae HPLC 921521iiu TagWe15a11910 chromatogram 11AUNE1EN15D

A Y A ' a S U . .
Llﬂﬂﬂﬂﬂ‘ﬂ']ﬂﬁ'ﬁ@ullﬂﬂﬁﬁﬂulu Iﬂﬂﬂﬁnﬂw'ﬁuﬂﬂﬂﬁﬂqﬁ"] llﬂllﬂ Resolution 18g %Peak purity index

NAMIANBIARIUMINYINAIYT Dihydroartemisinin eNTaAaMsHoNaa18la lasns

[

v Y
malfnsenlalas laganiluangnsauazan1izans Tudunouduiiunsi9e99 187 Stress testing
1 QU dgl
Tagnageuluagnieaies aail
I o
-0.2N HCLluan 1,3, 6 uaz 14 52109
3 o
- 0.2 N NaOH 1iJuan 1,3, 6 uag 14 5319
Yy v Y o = a S 3
-0.2N HCl wieury lianudounvaisazareiigangl 70°C e 3 9214
o I @
- I¥anwfeunuaisazats DHA 70°C 1Hlunan 1, 3, uaz 6 %2 1u9
A o Y1 1 Yy < = ~ A A o Y
1o IaIUNT Stress Tuan1IzA199 1d7 Nazi@eniesdnzimanzay Aawsoi1d
a A J o W Y I A 9 A o 3
amsideuaatsvesindayIu laitluaadevaarnlulsnadosas 20-30 rverhwiiims
a o a 4 @ 1 a o
Usziliuanusumzveals ins1zn aeaumgaina e lnaendsziiuanusumzveais lnoly

A o [ Y a A I < & Y
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v d‘
NARDIAITUN 25

317 25 uaaa s Inunsuvesd1sazais Dihydroartemisinin 1 mg/ml

A < <
NNIUNIT stress MHAN1IENTA (0.2 N HCI) 1@ 14 52 Tu9

110317 25 921fiu11A1 Resolution Y94 Alpha 1182 Beta peaks a1y 0.823 1Az 7.690

ANEIAY H9A1 Resolution Y04 Alpha peak Un11oon 1N UATY Acceptance criteria (Resolution >

1 A o 1
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=\ o 1T o ° 1 Y a 4 o . L. . AY A A
HANUTUNIZADAE dana i lumsansizvdTinaaie Dihydroartemisinin HUDHAWAIAND

a N Y o A a 1 I a 1A
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317 26 uaaa s InunsuveIa1sazaiy Dihydroartemisinin 1 mg/ml
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A 1w a A Y 5 A ' ~ & '
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NMIANE UV Stress testing U WUI5AATIZHUT e Dihydroartemisinin
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HPLC) finnusumizaedesinidevua tazdanuniasdovaasfiudasiinegizniniia

1% Y kS J ya Y a a 4 a N Y A a a
uan “I/Nﬁﬂﬂﬁ%ﬁﬁluuﬁﬂWaGl?ilﬂWUfJNﬂWﬁWﬂmﬂﬂTﬁ’JLﬂﬁW‘Vi Iﬂﬂﬂzﬂlﬂiw‘Villﬂﬂgw1ﬂl‘c’ﬂﬂlﬂﬂlﬂuﬂiﬂ

Famanonsiien 1 1Flunendiinge 1

4.5 MINATOUANHUAINIVDIEN Dihydroartemisinin luansazanaitily Acetonitrile : Water (60 : 40)

a 7 3 A A -dy
HANSAATIEHYUAWAITIN 5 1LaZA1319N 6 ATl

[

Freshly Prepared After 3 hour After 6 hour
mean SD %RSD mean SD %RSD mean SD %RSD
O-DHA
Peak 604644 | 29253.23 | 4.838092 | 533567 | 16486.32 | 3.089832 | 429721.3 | 43574.85 | 10.14026
B-pHA
Peak 490503 | 575110.7 | 117.2492 | 131320 | 6109.248 | 4.652184 | 103759 | 5780.674 | 5.571251

[ ] Fi ] Y
M3197 5 LaaAnasvesiiui 1dns19l A1 SD 1ag %RSD U944 alpha 1A beta-DHA Peak 84

#1502a10 Freshly Prepared taztilonainiu 'y 3 uag 6 ¥alawauaiau

After 9 hour After 12 hour After 15 hour
mean SD %RSD mean SD %RSD mean SD %RSD
O -DHA
Peak 381072.7 | 14313.2 | 3.756028 | 285210 | 15203.63 | 5.33068 | 203346.7 | 17323.04 | 8.51897
B -DHA
Peak 96844.33 | 4905.526 | 5.065372 | 67828 | 4205.732 | 6.200584 | 48713.67 | 2607.557 | 5.352825
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Al 9 1 1]
519 29 nsluaasanuduusserenunldansuaznaau 'l
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U939 Degraded DHA Peak
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4.6 ﬂ]ﬁ!ﬂ‘iwﬁiﬂﬂl% UV-Visible Spectrophotometer 114 The International Pharmacopoeia

Monograph 2011 Method B
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Stationary phase : C18 (4.6x100 mm), 3.0 pm
Mobile phase : Acetonitrile : Water (60 : 40)
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UV detector : 216 nm

Injection volume : 20 pl
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Stationary phase : C18 (4.6x150 mm), 5.0 pm
Mobile phase : Acetonitrile : Water (60 : 40)
Flow rate : 0.6 ml/min

UV detector : 216 nm

Injection volume : 20 pl
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Stationary phase : C18 (2.0x150 mm), 2.2 pm
Mobile phase : Acetonitrile : water (60 : 40)
Flow rate : 0.3 ml/min

UV detector : 216 nm
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ARANI M IMATOUYTEANTAINAD Inertsil” ODS-3 (Spm, 4.6x150 mm)
asnlFlumsnaaevie Uracil, Ethylbenzene it81¢ Propylbenzene

H a A @ 4
szuui1Flumsnagevdseaninmaeduiin1uly Column Performance Report Ao

Stationary phase : C18 (4.6x150 mm), 5.0 pm
Mobile phase : Methanol : Water (85 : 15)
Flow rate : 0.8 ml/min

Pressure : 3.5 MPa

Column temp : 40°C

UV detector : 254 nm

Injection volume : 1 pl

~ Aq Y a A v
ﬂmm&mmiazawﬂﬂfﬂlumi%m’fauﬂizammwmauu

- Uracil anusduduiimnzandmfumsnagendszaninmasdiniae 0.006 mg/mi lu
diluents L‘IdJu Methanol : Water 8751834 85 : 15
#1949 Uracil 100 mg Taa91u Volumetric flask 9119 100 ml azanediorndou oz 14
1382879 Uracil H1innusudy 1 mg/ml
ilaesazate Uracil 1 mg/ml 11 1.5 ml laaaly Volumetric flask U419 10 ml Y5
13113878 Methanol 921382810 Uracil 11AMMTHT 0.006 mg/ml 11t diluents (Methanol :
Water 0051894 85 : 15) i lduanu UV-vis Spectrophotometer Tu%39 190-400 nm 1a81¥ Methanol :
Water 8@13183U 85 : 15 1314 Blank
- Ethylbenzene (AUITUT U081 U1ATIIUAD 870 mg/ml) Atz aulums
nagoulszANsnMAsNIIAD 0.348 mg/ml 11 diluents 114 Methanol : Water 8031831 85 : 15
Ula Ethylbenzene 2 ml Taa41u Volumetric flask Y11 100 ml Y5ufFnasaie
Methanol 92 181582818 Ethylbenzene H1iAmis s 17.4 mg/ml
laarsazare Ethylbenzene 17.4 mg/ml 41 1 ml Taaslu Volumetric flask Y110 25
ml 151153105878 Methanol 92 1&a15a2a18 Ethylbenzene fi5A1015191 0.696 mg/ml

laarsazare Ethylbenzene 0.696 mg/ml #1715 ml Taaslu Volumetric flask Y110 10



ml V1)@ Ultrapure” water 1.5 ml laae'ly ud115u1511a5878 Methanol 92 18a15ava18 Ethylbenzene
ﬁﬁmmm’fm?u 0.348 mg/ml 11 diluents (Methanol : water 0ATIAIU 85 : 15) i lduanu UV-vis
Spectrophotometer 114999 190-400 nm Ta8 1% Methanol : Water 8@51a9% 85 : 15 13]u Blank
 Propylbenzene (Density = 0.86 g/em’) AT UM AudMTDMINAToU

Y3ANTMNABAUIAD 0.1032 mg/ml 1 diluents 11114 Methanol : Water 8A5189% 85 : 15

Urale Propylbenzene 1 ml Taaaly Volumetric flask ¥11a 10 ml YSuSunasaie
Methanol 3¢ 1dasazany Propylbenzene ﬁﬁmmmﬁ’u%’u 86 mg/ml

tlamsazany Propylbenzene 86 mg/ml 41 1 ml Tdaslu Volumetric flask U@ 25
ml 51150105828 Methanol 92 1da1582a10 Propylbenzene ALAMMITUTY 3.44 mg/ml

tlaasazany Propylbenzene 3.44 mg/ml 41 3 ml Tdaslu Volumetric flask Y110 10
ml U501/53103828 Methanol vz ldensazate Propylbenzene ﬁﬁﬂ’ﬂmslslliﬁglju 1.032 mg/ml

Julamsazane Propylbenzene 1.032 mg/ml 1 1 ml leraslu Volumetric flask vu19 10
ml i@ Ultrapure” water 1.5 ml laae'ld) 182150151105828 Methanol 3¢ laasazany
Propylbenzene ﬁﬁmmmﬂ’m’fu 0.132 mg/ml 1 diluents (Methanol : Water 831831 85 : 15) 1114/
e U UV-Vis Spectrophotometer 114934 190-400 nm Tag1d Methanol : Water 8@151a3u 85 : 15 13}
Blank

-89 Nﬁﬂﬁz‘ﬁ’h& Uracil, Ethylbenzene ita¥ Propylbenzene

ilaarsazas Uracil 0.006 mg/ml 11 1 ml Yilad15azate Ethylbenzene 0.348 mg/ml
11 3 ml wazihilae15aza1e Propylbenzene 0.1032 mg/ml 41 3 ml Ta@aslu Volumetric flask Uu1a 10
Y o 9 . o ! o .
ml 1182U5V1/511m5@28 Mobile Phase (Methanol : water 8a31831 85 : 15) 11 luanu UV-Vis

Spectrophotometer Tu29 190-400 nm 1a8 1% Methanol : Water 8051891 85 : 15 L‘]dJu Blank

{ ~ Aa A 19 4
MIANUTNTU RNz auImsazaten ¥ luminagevlszsansninaauil

1 1aelH1A309 UV-Vis Spectrophotometer 153930114439 190-400 nm Tagiia1sani
A A Y g ' Y 2 Y
AWYIINAY 254 nm TagaeaanuIINITazawNlANNTUIUgInoN 1A dilute a1 TdAN
Yy 9 A A = ~ 1 A
[WUIUYDIATAZAENTAINITAANAUAT (Absorbance) Wz ay FuilFoumeunaImsganauLas

VYOI1508 01881 Dihydroartemisinin 1 mg/ml 1 diluents M3Ju Acetonitrile : Water 8A51894 60 : 40



Worha1sazaleen Dihydroartemisinin ANMTUTY 1 mg/ml T IadeaT09 UV-VIS
spectrophotometer WU AANVEIAAY 254 nm A15AZA100 Dihydroartemisinin ﬁmmi@ﬂﬂﬁuu’dﬂ
I : 4 o y @ . I @
i 0.327239 Faiiori lfadunses HPLC v Iddyanaimunzan SlniluduFouionlu
= Y 9 A Aq Y a a v J
ﬂﬁﬁﬂHWWWﬂOWNL‘UiJGUu‘V]LTm'Igﬁll"llﬂﬂf’fﬁa%ﬁWﬂ‘Vﬂ‘]ﬂuﬂﬁ‘iﬂﬂﬁ'@ﬂﬂi%ﬁ‘ﬂ‘ﬁﬂTV‘Iﬂ’E]EIlI‘L!
= Yy 9 A Aq Y a a o
iﬂﬂﬂﬁﬁﬂ“ﬂ1W1ﬂ313JL‘UiJ"U'L!‘1/]L‘Hiﬂzfﬁﬁ]@\‘]fﬂia8a"IEJ’V]Gl‘]fcl,uﬂﬁ‘lﬂﬂﬁ@ﬂﬂi%ﬁ%‘ﬁﬂ'lWﬂ@ﬁllu
WU 111014 Uracil AT 0.006 mg/ml Ethylbenzene AMMANYY 0.348 me/ml L
Y 9 . a3 o ! o
Propylbenzene AMIUNUYY 1.032 mg/ml 11 diluents M1 Methanol : water 6@31834 85 : 15 11114/
Y A A A P A A g
$133990R8A T893 UV-VIS spectrophotometer NAITNY1IAAU 254 nm %"lﬂmmﬁ@.ﬂﬂammeamﬂu
o v = d 1 A ~ Y 1Y) 1 A
0.500129, 0.214653 110 0.620888 N1UA1AU C]NL‘]J‘Llﬂ1ﬂ'liﬂﬂﬂaulL’@Nﬂiﬂﬁlﬂﬂ\iﬂﬂﬂ?ﬂWi@ﬂﬂauuﬁﬂ
. e Yy 9 1 Y o Y [
VYIN1T02 018871 Dihydroartemisinin AIMUNUY 1 mg/ml LLﬁ%uW‘ﬂ%nlﬁﬁiyﬂlﬂm‘fﬂﬂ HPLC GLf‘lﬁ!ﬂfNﬂ‘]J
VYBIF1708 01881 Dihydroartemisinin J9@enansazany Uracil ANUANTY 0.006 mg/ml Ethylbenzene
9 Y . g
ANUUNUY 0.348 mg/ml L10g Propylbenzene ANMUNUY 1.032 mg/ml 14 diluents M43 Methanol :
o 1 < Y 9 AqYo o a a v o ®
water DAI1HIU 85 : 15 L‘iJ1!ﬂ’3111Lﬂlmmuﬂi%ﬁTﬁiUﬂTiﬂﬂﬁﬂUﬂi%ﬁﬂ‘ﬁﬂ”l‘l/\lﬂf]ﬁllu Inertsil ODS-3
(5um, 4.6x150 mm)
a . Y 9 gy A Y v
INNITRATITALDY Uracil ANNVNIY 0.006 mg/ml 4914ATDI HPLC WU’NklﬂNﬁﬂWiVlﬂﬁ@\i

[

3519 1 vaze1san 1

U

51U 1 naaaTasin Tnunsuuesasazate Uracil ANMAUTY 0.006 mg/ml



Uracil ANMYNYH 0.006 mg/ml 14 Methanol : water 8751671 85 : 15
1 2 3 mean SD %RSD
Retention time 2.152 2.152 2.152 2.152 0 0
Area 31716 31907 31118 31580.33 411.624 1.303419
% Area 100 100 100 100 0 0
Tailing factor 1.327 1.327 1.323 1.325667 0.002309 0.174207
Resolution - - - - - -
Capacity factor - - - - - -
Theoritical Plates 20862.041 20884.336 20994.363 20913.58 70.84269 0.33874
HETP 47.934 47.883 47.632 47.81633 0.161661 0.338088

A15199 1 UEA4 peak properties YOIe13a2A18 Uracil ANNITUTY 0.006 mg/ml

Yy Y ) 4 Ty Y
mﬂmiﬁﬂmiazaw Ethylbenzene AU NUU 0.348 mg/ml Hﬂlﬂ%ﬁ]i HPLC ‘Wll’JﬂﬂNﬁﬂTi

y = <
ﬂﬂﬁ@ﬂﬂﬂg‘ﬂ‘ﬂ 2 AEANITINN 2

317 2 naaaTasin Tnunsuvesa1sazaty Ethylbenzene AMIGUAY 0.348 mg/ml




Ethylbenzene ANMTUTY 0.348 mg/ml 14 Methanol : water 051691 85 : 15

1 2 3 mean SD %RSD
Retention time 5.846 5.831 5.841 5.839333 0.007638 0.130796
Area 36699 36969 37218 36962 259.5708 0.702264
% Area 100 100 100 100 0 0
Tailing factor 1.139 1.142 1.135 1.138667 0.003512 0.308421
Resolution - - - - - -
Capacity factor - - - - - -
Theoritical Plates 56479.148 56230.429 56492.417 56400.66 147.5776 0.261659
HETP 17.706 17.784 17.701 17.73033 0.046544 0.26251

A13199 2 UEAY peak properties YOIE15a2A18 Ethylbenzene ANMTVNYY 0.348 mg/ml

Yy ) 4 Ty Y
mﬂmiﬁﬂmiazaw Propylbenzene ANMMIVNUU 1.032 mg/ml Hﬂlﬂ%ﬁ]ﬁ HPLC W“i_l’ﬂhlﬂwaﬂﬁ

y = <
ﬂﬂﬁ@ﬂﬂﬂg‘ﬂ‘ﬂ 3UATAITINN 3

517 3 uaaaTasin Tnunsuveaa1sazaty Propylbenzene AU 1.032 mg/ml




Propylbenzene ANMTUYY 0.1032 mg/ml 14 Methanol

- water 0351871 85 : 15

1 2 3 mean SD %RSD
Retention time 7.332 7.343 7.321 7.332 0.011 0.150027
Area 10466 10493 10518 10492.33 26.00641 0.247861
% Area 100 100 100 100 0 0
Tailing factor 1.118 1.107 1.117 1.114 0.006083 0.546029
Resolution - - - - - -
Capacity factor - - - - - -
Theoritical Plates 61579.901 61839.962 61421.542 61613.8 211.2599 0.342878
HETP 16.239 16.171 16.281 16.23033 0.05551 0.342012

M135199 3 1LEAY peak properties YOIE158£A1Y Propylbenzene ANMTNYH 1.032 mg/ml

Lﬁ@ﬁ1ﬁ15ﬁ8618t}dﬁuigﬁ’j1\1 Uracil mmmﬁ’wﬂ}u 0.006 mg/ml Ethylbenzene mmvfﬁrﬁ'u 0.348

mg/ml 18g Propylbenzene ANUTUTY 1.032 mg/ml T4 diluents 9113]1 Methanol : water 831891 85 :

a2y A Y o A ~
15 I al HPLC 1@Wﬁﬂ1ﬁﬂﬂaﬁ]\iﬂ\1§ﬂﬂ 4 LATANT NN 4

1 4 naaalasin TnunsuvesansazawHaNszHIN Uracil AN TY 0.006 mg/ml

Ethylbenzene AMMYNYY 0.348 mg/ml 11a¢ Propylbenzene ANMMIANUY 1.032 mg/ml AINE1AY




@150 MUNTY Uracil, Ethylbenzene 8% Propylbenzene 11 Methanol : water (85:15)

1 2 3 mean SD %RSD
Peak 1 Retention time 2.153 2.152 2.151 2.152 0.001 0.046468
Area 2891 3170 3155 3072 156.92992 5.108396
% Area 18.717 18.888 18.817 18.807333 0.0859089 0.456784
Tailing factor 1.331 1.33 1.327 1.3293333 0.0020817 0.156595
Resolution - - - - - -
Capacity factor - - - - - -
Theoritical Plates 20761.104 20865.605 20855.577 20827.429 57.657274 0.276833
HETP 48.167 47.926 47.949 48.014 0.133 0.277003
Peak 2 | Retention time 5.817 5.81 5.787 5.8046667 0.015695 0.270386
Area 9793 10585 10592 10323.333 459.29547 4.449101
% Area 63.4 63.075 63.177 63.217333 0.1662117 0.262921
Tailing factor 1.145 1.145 1.141 1.1436667 0.0023094 0.20193
Resolution 18.052 18.119 18.005 18.058667 0.0572917 0.317253
Capacity factor 1.702 1.699 1.69 1.697 0.006245 0.368002
Theoritical Plates 56996.175 57677.62 57139.904 57271.233 359.20371 0.627197
HETP 17.545 17.338 17.501 17.461333 0.109052 0.624534
Peak 3 Retention time 7.311 7.298 7.263 7.2906667 0.0248261 0.340518
Area 2762 3027 3019 2936 150.7415 5.134247
% Area 17.883 18.037 18.007 17.975667 0.0816415 0.454178
Tailing factor 1.109 1.11 1.119 1.1126667 0.0055076 0.494988
Resolution 5.377 5.389 5.335 5.367 0.0283549 0.528319
Capacity factor 2.396 2.391 2.376 2.3876667 0.0104083 0.435921
Theoritical Plates 61605.888 62110.813 61302.057 61672.919 408.52352 0.662403
HETP 16.232 16.1 16.313 16.215 0.1075128 0.663045

o A
nnwamsnageuneauingzy 131uly Column Performance Report gwaain IasunInunsuves

Propylbenzene Taeil parameter AN 9

[

2N

&
U

a1
- Retention Time AU 6.16

. A g
- Capacity Factor (k”) uanu 2.16

- Theoretical Plates (N) flﬂlil‘]dJu 13299

15197 4 1dag peak properties YOIATALAYNENTLHIN Uracil ANUTUTY 0.006 mg/ml (peak 1)

Ethylbenzene AN 0.348 mg/ml (peak 2) 11a¢ Propylbenzene AMMANTY 1.032 mg/ml (peak 3)




- Peak Asymmetry (Tailing Factor) Naudlu 1.04

a A [ 4 1 a A 4 v v 1 '
NAnaMInagoulseansmwaeauil nuNYszansnimussne uuiﬂﬂs’mmfummgiu

=S = \ ti' 4 tﬂy
anna Iaalasun Inunsuved Propylbenzene 3 parameter A4 1RAY AN
. . A
- Retention Time UAuTY 7.29
. A
- Capacity Factor (k*) Hauilu 2.39
. S P
- Theoretical Plates (N) yauilu 61673
e A a3
- Peak Asymmetry (Tailing Factor) uaudu 1.11
é tﬂ' \ 1 tiyti 1 1 tﬂ‘
BINTINAT parameter AN uummu@ﬂmﬂﬂmﬂm parameter mzu'li’“lu“lu Column
3 A 1 ] a Aa @
Performance Report ﬂlﬁﬂﬁiﬂﬁnﬂﬂ'ﬁﬂj‘ﬂﬂﬂ\lﬁﬂ'nzV’I'NG] §$Wj1ﬁﬂ15ﬂ@ﬁﬂﬂﬂﬁ$ﬁﬂ‘ﬁﬂWWﬂ@aMﬁfl

AMULANA19NY Taely Column Performance Report Mvualiiinisniuanguvgin 40°C ualunis

a n Y a A Y o w A q
Tlﬂﬁ'ﬂﬂi]iﬁvlllvlﬂhfﬂiﬂ’JlIﬂ‘JJQil!WQMLH@\WWﬂﬂJ@ﬁHﬂ@ﬂJ’O\‘ILﬂ‘i@Q HPLC ‘Vlsl,“]f



Sample Name

Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\17-12-2012\DHA 3mg-ml 001.lcd
: DHA 3 mg/ml in ACN:Water (60:40) 001

148
120 uL

: DHA 3mg-ml 001.lcd
: ACN-H20 60-40 (12min).lcm
: Collect fraction Batch.lcb

: Default.lcr

:17/12/2555 13:40:21
:17/12/2555 13:52:22

D:\Dihydroartemisinin QC\17-12-2012\DHA 3mg-ml 001.lcd

2
1 83 sk Det.A Ch]
& ~
4 O~ (=2}
0.0 L
\ \ \ I
0.0 25 5.0 7.5 10.0
min
1 Det.A Ch1/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA 3mg-ml 001.lcd
15
1 3 Det.A Ch]
10+ ©
7 ©
: ‘IOE! L ~ — %
o @ ® S °
| S : >
0 e S S Tt t :
T ‘ ‘ T T T ‘ T ‘
0.0 25 5.0 7.5 10.0
min
1 Det.A Ch1/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA 3mg-ml 001.lcd
230
7 <
200 3 Det.A Chl
- ~
100 2
4 (o2}
o Ny S —P 9/ : L
T ‘ T T T ‘ T T T T ‘ TT T ‘ T
0.0 25 5.0 7.5 10.0
min
1 Det.A Ch1/216nm
PeskTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 2.187 46301 1.175 0.000 1.050 0.000
2 2.846 11370 0.289 1.317 0.000 0.302
3 3.781 1266 0.032 2.507 0.000 0.729
4 5.911 1882 0.048 5421 0.000 1.703
5 6.396 36787 0.934 1.113 0.000 1.925
6 6.888 224794 5.706 0.780 0.000 2.150
7 7.114 2743185 69.628 0.369 0.000 2.254
8 9.751 874188 22.189 7.641 0.981 3.460
Total 3939773 100.000




==== Shimadzu LCsolution Analysis Report ====
D:\Dihydroartemisinin QC\17-12-2012\DHA 3mg-ml 002.lcd

Sample Name : DHA 3 mg/ml in ACN:Water (60:40) 002
Vail # 148

Injection Volume 120 uL

Data File Name : DHA 3mg-ml 002.Icd

Method File Name : ACN-H20 60-40 (12min).lcm

Batch File Name : Collect fraction Batch.lcb

Report File Name : Default.lcr

Data Acquired :17/12/2555 17:05:05

Data Processed :17/12/2555 17:17:08

D:\Dihydroartemisinin QC\17-12-2012\DHA 3mg-ml 002.lcd

2
| o 9 2 83 3 Det.A Chl
8 ® O <, < 0 L
0.0+ T —F FF f F f & 1
\ \ \ I
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA 3mg-ml 002.lcd
15
i 8 Det.A Ch1]
10— ©
] g 3 4
] ~ & 3 EEY BB o e
® S, 8 W9 L
0 i ‘*Nﬁ*o%%*m R ‘ ‘ ‘
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA 3mg-ml 002.lcd
230
B <
2004 = Det.A Chl|
- ~
100 5
1 ~
i [}
0 S BRI T S A . " L
T ‘ T T L T T T T ‘\ T L TT T ‘ T T ‘ T
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
PeakTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 2.199 42026 1.057 0.000 1.002 0.000
2 2.865 10916 0.275 1.410 0.000 0.303
3 3.333 1131 0.028 0.000 0.000 0.516
4 3.784 2021 0.051 0.000 0.000 0.721
5 4.075 1801 0.045 0.093 0.000 0.853
6 4,382 2840 0.071 0.093 0.000 0.993
7 4,933 2300 0.058 0.337 0.000 1.244
8 5.325 4496 0.113 0.102 0.000 1.422
9 5.898 34993 0.880 0.205 0.000 1.682
10 6.395 39124 0.984 1.530 0.000 1.908
11 6.885 238621 6.000 0.814 0.000 2131
12 7.114 2778856 69.876 0.399 0.000 2.235
13 9.747 817726 20.562 7.648 0.973 3.433
Total 3976851 100.000




Sample Name
Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\17-12-2012\DHA 3mg-ml 003.lcd
: DHA 3 mg/ml in ACN:Water (60:40) 003

148
120 uL

: DHA 3mg-ml 003.lcd
: ACN-H20 60-40 (12min).lcm
: Collect fraction Batch.lcb

: Default.lcr

:17/12/2555 17:18:41
:17/12/2555 17:30:44

D:\Dihydroartemisinin QC\17-12-2012\DHA 3mg-ml 003.lcd

6.865
7.100

8.491

Det.A Chl

0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA 3mg-ml 003.lcd
15
i 8 Det.A Ch]
10 ©
i g w 8 3
| < o .
0 i =t =¥ f
T ‘ T T ‘ T T T ‘ T ‘
0.0 25 5.0 7.5 10.0
min
1 Det.AChl1/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA 3mg-ml 003.lcd
230
3 o
200 S Det.A Chl
= N~
100~ .
1 ~
4 ()
0o S S .. - S/, — L
T ‘ T T T ‘\ TT T T T ‘ T T ‘ T
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 2.201 42884 1.088 0.000 0.998 0.000
2 2.884 9626 0.244 1.445 0.000 0.310
3 3.782 2223 0.056 2434 1433 0.718
4 5.317 2258 0.057 1.291 0.000 1415
5 5.885 17544 0.445 0.472 0.000 1.673
6 6.380 36722 0.932 1.536 0.000 1.898
7 6.865 231544 5.876 0.997 0.000 2.119
8 7.100 2772623 70.358 0.502 0.000 2.225
9 8.491 1011 0.026 4.446 1.092 2.857
10 9.717 824326 20.918 3.474 0.961 3.414
Tota 3940761 100.000




Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction alpha 001.lcd
: DHA Alpha fraction from DHA 3 mg/ml in ACN:Water (60:40) 001
150
160 uL
: DHA fraction alpha 001.lcd
: ACN-H20 60-40 (12min).lcm
: Collect fraction Batch.Icb
: Default.lcr
1 17/12/2555 15:43:46
1 17/12/2555 15:55:47

Sample Name
Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction alpha 001.lcd

J K Det.A Chl
—
| N
0.0+
T T T T
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA fraction alpha 001.lcd
15
] 8 Det.A Ch]
4 -
10 ~
:
0 T . —F —+—+
T ‘ T T ‘ T T T ‘ T T T ‘ T T T
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA fraction alpha 001.lcd
230
200 Det.A Chi
100~
i ©
] K 3 2 I 9 9 S
| '-! 0 [ I 0 ~ ™~
0 — L — 9y 2 ! 2 4
T T ‘ T T T T ‘ T T T L ‘ T T ‘
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 2.177 18992 7.083 0.000 1.503 0.000
2 4534 1103 0411 6.132 0.900 1.083
3 5.383 3554 1.325 0.639 0.000 1.473
4 5.914 7261 2.708 0.399 0.000 1.717
5 6.533 1878 0.700 1.102 0.000 2.002
6 7.138 187905 70.073 1.084 0.873 2.279
7 9.772 47462 17.699 6.703 1112 3.490
Tota 268156 100.000




==== Shimadzu LCsolution Analysis Report ====

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction alpha 002.Icd

Sample Name : DHA Alpha fraction from DHA 3 mg/ml in ACN:Water (60:40) 002
Vail # 150

Injection Volume 160 uL

Data File Name : DHA fraction alpha 002.Icd

Method File Name : ACN-H20 60-40 (12min).lcm

Batch File Name : Collect fraction Batch.lcb

Report File Name : Default.lcr

Data Acquired 1 17/12/2555 15:56:09

Data Processed :17/12/2555 16:08:11

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction alpha 002.Icd

] & . Det.A Chl
= o g
| N n
0.0+
T T T T
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA fraction alpha 002.Icd
15
i & Det.A Ch]
10 ~
:
] 8 2 & 5 3 g o
| N s, 3 5y 40 L % S
07 T q\ ‘ T T q\ T q\ ‘ T T q\ ‘ q\ T f ‘
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA fraction alpha 002.Icd
230
20(}: Det.A Chl
100~
i ~
1 & 1 & 5 9 3 g 3
] = N i) I R -~
O 7 N \L 7N @ \L 7 ﬁ/{ LO* *@ \L 7~ O* 2 \L
T T ‘ T T T T T ‘ T T T ‘ T T T ‘ T
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor K'
1 2.183 18125 6.536 0.000 1.399 0.000
2 3.229 1036 0.374 2.396 1.236 0.479
3 4.537 1113 0.401 3.064 0.845 1.078
4 5.917 14196 5.119 3.695 0.000 1711
5 6.542 2354 0.849 0.904 0.000 1.997
6 7.137 187209 67.510 0.863 0.865 2.269
7 9.139 2947 1.063 0.688 0.000 3.186
8 9.769 50326 18.148 0.214 1.058 3.475
Tota 277306 100.000




Sample Name
Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction alpha 003.lcd

: DHA Alpha fraction from DHA 3 mg/ml in ACN:Water (60:40) 003
150

160 uL

: DHA fraction alpha 003.Icd

: ACN-H20 60-40 (12min).lcm

: Collect fraction Batch.Icb

: Default.lcr

:17/12/2555 16:08:34

:17/12/2555 16:20:35

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction alpha 003.lcd

] 3 Det.A Chl
=
7 N
0.0+
T T T T
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA fraction alpha 003.Icd
15
] 3 Det.A Ch]
4 —
10 ~
] ° w R
07 q\ T ‘ \L T \q\ T \L T ‘ \1\ 1\ T q\ ‘ T T ‘ T T
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA fraction alpha 003.lcd
230
20(}: Det.A Chl
100
] © o [ © V) & [N
] 3 & & & B 2 N
T T T ‘ T T T T T ‘ T T T T ‘ T T ‘ T
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 2.196 19726 7.033 0.000 1.384 0.000
2 3.830 5211 1.858 3.862 1.758 0.744
3 5.342 4241 1.512 1.047 0.000 1433
4 5.918 13150 4.689 0.404 0.000 1.695
5 6.533 2984 1.064 0.427 0.000 1.976
6 7.139 187957 67.017 0.421 0.883 2.251
7 9.773 47191 16.826 6.464 1.149 3451
Total 280460 100.000




Sample Name
Vail #

Injection Volume
Data File Name

Method File Name

Batch File Name

Report File Name

Data Acquired
Data Processed

Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction between alpha and beta 001.lcd
: DHA between Alpha and Beta fraction from DHA 3 mg/ml in ACN:Water (60:40) 001
152
160 uL
: DHA fraction between alpha and beta 001.lcd
: ACN-H20 60-40 (12min).lcm
: Collect fraction Batch.Icb
: Default.lcr
1 17/12/2555 19:00:54
1 17/12/2555 19:12:57

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction between alpha and beta 001.lcd

Det.A Chl
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction between alpha and beta 001.lcd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction between alpha and beta 001.lcd
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0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor K'
1 2.210 13667 34.318 0.000 1.137 0.000
2 6.542 1987 4.990 6.802 0.000 1.960
3 7.123 19535 49.052 0.937 0.000 2.222
4 9.719 4636 11.640 6.719 1.191 3.397
Total 39825 100.000




Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction between alpha and beta 002.Icd

Sample Name
Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction between alpha and beta 002.Icd

: DHA between Alpha and Beta fraction from DHA 3 mg/ml in ACN:Water (60:40) 002
152
160 uL
: DHA fraction between alpha and beta 002.lcd
: ACN-H20 60-40 (12min).lcm
: Collect fraction Batch.lcb

: Default.lcr
:17/12/2555 19:13:21
1 17/12/2555 19:25:23
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction between alpha and beta 002.Icd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction between alpha and beta 002.Icd
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0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
PeakTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor K'
1 2177 12820 26.959 0.000 1.219 0.000
2 2.958 1022 2.149 1.664 0.000 0.359
3 4.526 1439 3.027 3.115 0.000 1.079
4 5.350 3032 6.375 0.699 0.000 1.457
5 5.738 1778 3.739 0.308 0.000 1.635
6 6.534 2270 4774 0.845 0.000 2.001
7 7.117 20540 43.194 0.706 0.000 2.269
8 9.713 4652 9.784 6.670 1.187 3.461
Total 47553 100.000




==== Shimadzu LCsolution Analysis Report ====

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction between alpha and beta 003.Icd

Sample Name : DHA between Alpha and Beta fraction from DHA 3 mg/ml in ACN:Water (60:40) 003
Vail # 152

Injection Volume 160 uL

Data File Name : DHA fraction between alpha and beta 003.lcd

Method File Name : ACN-H20 60-40 (12min).lcm

Batch File Name : Collect fraction Batch.Icb

Report File Name : Default.lcr

Data Acquired 1 17/12/2555 19:25:46

Data Processed :17/12/2555 19:37:47

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction between alpha and beta 003.Icd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction between alpha and beta 003.lcd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction between alpha and beta 003.Icd
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor K'
1 2.183 12971 35.394 0.000 1.166 0.000
2 3.826 1129 3.081 4722 1.187 0.752
3 5.741 1021 2.786 4.956 1.685 1.629
4 6.539 1002 2.734 2.006 1.004 1.995
5 7.123 15821 43.170 1.671 1.281 2.262
6 9.714 4703 12.834 6.630 1.203 3.449
Total 36647 100.000




==== Shimadzu LCsolution Analysis Report ====

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction beta 001.lcd

Sample Name : DHA Beta fraction from DHA 3 mg/ml in ACN:Water (60:40) 001
Vail # 153

Injection Volume 160 uL

Data File Name : DHA fraction beta 001.Icd

Method File Name : ACN-H20 60-40 (12min).lcm

Batch File Name : Collect fraction Batch.lcb

Report File Name : Default.lcr

Data Acquired :17/12/2555 20:41:04

Data Processed : 17/12/2555 20:53:07

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction beta 001.lcd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction beta 001.lcd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction beta 001.lcd
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor K'
1 2.236 13970 14.979 0.000 1771 0.000
2 5.827 2164 2.320 8.178 0.884 1.606
3 6.520 4691 5.030 1574 0.000 1.916
4 7.066 57132 61.259 1.393 1234 2.160
5 9.599 15306 16.412 6.669 1.116 3.293
Total 93263 100.000




==== Shimadzu LCsolution Analysis Report ====

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction beta 002.lcd

Sample Name : DHA Beta fraction from DHA 3 mg/ml in ACN:Water (60:40) 002
Vail # 153

Injection Volume 160 uL

Data File Name : DHA fraction beta 002.Icd

Method File Name : ACN-H20 60-40 (12min).lcm

Batch File Name : Collect fraction Batch.lcb

Report File Name : Default.lcr

Data Acquired 1 17/12/2555 20:53:29

Data Processed :17/12/2555 21:05:31

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction beta 002.lcd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction beta 002.lcd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction beta 002.lcd
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor K'
1 2.207 9670 10.695 0.000 0.000 0.000
2 2.549 3568 3.946 0.294 0.000 0.155
3 3.792 1116 1.234 1.067 0.000 0.718
4 5.816 2146 2.373 5.391 0.875 1.635
5 6.524 4305 4.761 1771 0.000 1.956
6 7.063 54793 60.599 1425 1.213 2.200
7 9.501 14822 16.393 6.718 1113 3.345
Tota 90420 100.000




==== Shimadzu LCsolution Analysis Report ====

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction beta 003.lcd

Sample Name : DHA Beta fraction from DHA 3 mg/ml in ACN:Water (60:40) 003
Vail # 153

Injection Volume 160 uL

Data File Name : DHA fraction beta 003.Icd

Method File Name : ACN-H20 60-40 (12min).lcm

Batch File Name : Collect fraction Batch.Icb

Report File Name : Default.lcr

Data Acquired :17/12/2555 21:05:54

Data Processed :17/12/2555 21:17:57

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction beta 003.lcd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction beta 003.lcd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction beta 003.lcd
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PeskTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 2.210 10535 10.556 0.000 0.000 0.000
2 2.558 3681 3.689 0.000 0.000 0.158
3 3.799 4110 4.119 0.000 0.000 0.720
4 4.453 1002 1.004 1.432 0.000 1.015
5 5.813 2224 2.228 3.294 0.882 1.631
6 6.520 4134 4.143 1.800 0.952 1.951
7 7.060 53300 53.408 1427 1.242 2195
8 8.177 4716 4.726 1.619 0.000 2.701
9 8.901 1426 1429 0.917 0.000 3.028
10 9.583 14671 14.700 1.413 1.132 3.337
Total 99799 100.000




Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction after alpha and beta 001.lcd
: DHA after Alpha and Beta fraction from DHA 3 mg/ml in ACN:Water (60:40) 001
154
160 uL
: DHA fraction after alpha and beta 001.lcd
: ACN-H20 60-40 (12min).lcm
: Collect fraction Batch.Icb
: Default.lcr
1 17/12/2555 22:21:19
1 17/12/2555 22:33:19

Sample Name
Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction after alpha and beta 001.lcd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction after alpha and beta 001.lcd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction after alpha and beta 001.lcd
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor K'
1 2.283 93313 69.967 0.000 0.000 0.000
2 2.688 12453 9.338 0.810 0.000 0.178
3 2.818 27601 20.695 0.237 0.000 0.235
Total 133368 100.000




Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction after alpha and beta 002.lcd
Sample Name : DHA after Alpha and Beta fraction from DHA 3 mg/ml in ACN:Water (60:40) 002
Vail # 154
Injection Volume 160 uL
Data File Name : DHA fraction after alpha and beta 002.lcd
Method File Name : ACN-H20 60-40 (12min).lcm
Batch File Name : Collect fraction Batch.lcb
Report File Name : Default.lcr
Data Acquired :17/12/2555 22:33:43
Data Processed 1 17/12/2555 22:45:45

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction after alpha and beta 002.lcd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction after alpha and beta 002.Icd
15
i Det.A Ch]
101 g
i N
<
o~ @
B
T T T T ‘ T T T T T T ‘ T T ‘ ‘
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA fraction after alpha and beta 002.lcd
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor K'
1 2.267 103340 79.710 0.000 1.375 0.000
2 2.824 11811 9.110 1.807 1.555 0.246
3 5.883 14494 11.180 3.673 0.561 1.595
Total 129645 100.000




Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction after alpha and beta 003.lcd
Sample Name : DHA after Alpha and Beta fraction from DHA 3 mg/ml in ACN:Water (60:40) 003
Vail # 154
Injection Volume 160 uL
Data File Name : DHA fraction after alpha and beta 003.lcd
Method File Name : ACN-H20 60-40 (12min).lcm
Batch File Name : Collect fraction Batch.lcb

Report File Name : Default.lcr
Data Acquired :17/12/2555 22:46:08
Data Processed 1 17/12/2555 22:58:09

D:\Dihydroartemisinin QC\17-12-2012\DHA fraction after alpha and beta 003.lcd

2
| Det.A Chl
-
1 &
| N
0.0+ 1=
4 [ce)
™
T ‘ T T T
0.0 25 5.0 7.5 10.0
min
1 Det.AChl/216nm
D:\Dihydroartemisinin QC\17-12-2012\DHA fraction after alpha and beta 003.lcd
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D:\Dihydroartemisinin QC\17-12-2012\DHA fraction after alpha and beta 003.lcd
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor K'
1 2.262 98724 86.678 0.000 1.407 0.000
2 2.821 12268 10.771 1.743 1.576 0.247
3 3.840 2905 2.551 3.518 1.013 0.697
Total 113897 100.000




D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Acetate-Buffer 001.icd.lcd

Sample Name

Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Data Acquired
Data Processed

Shimadzu LCsolution Analysis Report

: DHA 1 mg/ml in ACN:Ammonium Acetate-Acetic acid Buffer (60:40) 001

14
120 uL

: DHA Acetate-Buffer 001.icd.lcd
1 ACN-H20 60-40.Icm
: Test Buffer Effect.Icb
1 23/11/2555 3:51:46

1 29/11/2555 15:26:53

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Acetate-Buffer 001.icd.lcd
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D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Acetate-Buffer 001.icd.lcd
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor K'
1 2.150 1435652 47.859 0.000 1.657 0.000
2 3.002 1325890 44.200 2.557 6.488 0.396
3 6.411 1551 0.052 9.061 0.960 1.982
4 7.122 114631 3.821 2.066 1.159 2.313
5 9.751 30830 1.028 7.240 1.082 3.536
6 13.609 33059 1.102 7.266 0.000 5.330
7 14.484 48275 1.609 1.380 0.000 5.737
8 27.399 9853 0.328 15.808 0.836 11.744
Tota 2999742 100.000




==== Shimadzu LCsolution Analysis Report ====

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Acetate-Buffer 002.icd.lcd

Sample Name : DHA 1 mg/ml in ACN:Ammonium Acetate-Acetic acid Buffer (60:40) 002
Vail # 14

Injection Volume 120 uL

Data File Name : DHA Acetate-Buffer 002.icd.lcd

Method File Name : ACN-H20 60-40.Icm

Batch File Name : Test Buffer Effect.Icb

Data Acquired : 23/11/2555 4:22:11

Data Processed 1 29/11/2555 15:26:21

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Acetate-Buffer 002.icd.lcd
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D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Acetate-Buffer 002.icd.lcd
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PeskTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 2.113 2737470 60.719 0.000 1611 0.000
2 2.987 1436105 31854 2,797 6.042 0414
3 4.855 3277 0.073 6.163 1.850 1.298
4 5.367 6346 0.141 0.143 0.000 1.540
5 5.560 75997 1.686 0.043 0.000 1.631
6 7.125 125050 2774 1.356 1.078 2372
7 9.758 30913 0.686 7.178 1.077 3.619
8 13.616 34380 0.763 7.226 0.000 5.445
9 14.493 49454 1.097 1.373 0.000 5.860
10 27.355 9433 0.209 15.808 0.932 11.948
Total 4508426 100.000




==== Shimadzu LCsolution Analysis Report ====

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Acetate-Buffer 003.icd.lcd

Sample Name : DHA 1 mg/ml in ACN:Ammonium Acetate-Acetic acid Buffer (60:40) 003
Vail # 14

Injection Volume 120 uL

Data File Name : DHA Acetate-Buffer 003.icd.lcd

Method File Name : ACN-H20 60-40.Icm

Batch File Name : Test Buffer Effect.Icb

Data Acquired : 23/11/2555 4:52:38

Data Processed : 29/11/2555 15:26:08

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Acetate-Buffer 003.icd.lcd

260
250 9 Det.A Ch1]
i 3 © Y o
o 0 &R N 3 8 5 LQ
. RN ~ o < N
0 (R T ‘J’ﬁ; m\-’ ){“/\ '\\L\ 7 ‘? i ?\m' ‘_" L T T i (\\‘
0 5 10 15 20 25
min
1 Det.AChl/216nm
D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Acetate-Buffer 003.icd.lcd
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PeakTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 2.116 2879541 62.247 0.000 1.651 0.000
2 2.987 1410102 30.482 2.824 5.788 0.411
3 4.835 3857 0.083 6.041 1.646 1.285
4 5.320 6296 0.136 0.421 0.000 1514
5 5.529 73776 1.595 0.101 0.000 1.612
6 7.128 125713 2.718 1.340 1.081 2.368
7 9.763 30510 0.660 7.174 1.076 3.613
8 13.632 34348 0.742 7.243 0.000 5.441
9 14512 52614 1.137 1.360 0.000 5.857
10 27.451 9235 0.200 15.796 0.974 11.971
Total 4625992 100.000




Sample Na
Vail #

Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Acetate-Buffer 001.icd.lcd

me

Injection Volume

Data File N

ame

Method File Name
Batch File Name

120 uL
: Blank Acetate-Buffer 001.icd.lcd
1 ACN-H20 60-40.Icm
: Test Buffer Effect.Icb

: ACN:Ammonium Acetate-Acetic acid Buffer (60:40) 001

Data Acquired : 23/11/2555 2:20:28
Data Processed : 29/11/2555 15:31:34
D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Acetate-Buffer 001.icd.lcd
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D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Acetate-Buffer 001.icd.lcd
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PeskTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor
1 1.735 2183 0.073 0.000 0.937 0.000
2 2.138 1808002 60.616 1.406 1.647 0.232
3 3.092 1037291 34777 2.379 5.985 0.783
4 7.116 81398 2.729 2.861 0.000 3.103
5 7.391 53822 1.804 0.054 0.000 3.261
Total 2982695 100.000




D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Acetate-Buffer 002.icd.lcd

Sample Name

Vail #

Injection Volume
Data File Name

Method File

Name

Batch File Name
Data Acquired
Data Processed

Shimadzu LCsolution Analysis Report

120 uL
: Blank Acetate-Buffer 002.icd.lcd
1 ACN-H20 60-40.Icm
: Test Buffer Effect.Icb
1 23/11/2555 2:50:54

1 29/11/2555 15:31:04

: ACN:Ammonium Acetate-Acetic acid Buffer (60:40) 002

D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Acetate-Buffer 002.icd.lcd
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min
1 Det.A Ch1/216nm
D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Acetate-Buffer 002.icd.lcd
15
15 Det.A Chl
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0 5 10 15 20 25
min
1 Det.A Ch1/216nm
PeskTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 2.128 1535683 53.755 0.000 1.652 0.000
2 3.060 1076738 37.690 2.646 6.619 0.438
3 8.386 81030 2.836 4.299 0.000 2.941
4 8.595 61075 2.138 0.151 0.000 3.040
5 9.328 29726 1.041 1.130 0.000 3.334
6 11.133 35096 1.228 0.800 0.000 4232
7 12.527 37498 1.313 0.425 0.000 4.887
Total 2856846 100.000




==== Shimadzu LCsolution Analysis Report ====

D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Acetate-Buffer 003.icd.lcd

Sample Name : ACN:Ammonium Acetate-Acetic acid Buffer (60:40) 003
Vail # 13

Injection Volume 120 uL

Data File Name : Blank Acetate-Buffer 003.icd.lcd

Method File Name : ACN-H20 60-40.Icm

Batch File Name : Test Buffer Effect.Icb

Data Acquired : 23/11/2555 3:21:20

Data Processed 1 29/11/2555 15:30:38

D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Acetate-Buffer 003.icd.lcd
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D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Acetate-Buffer 003.icd.lcd
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min
1 Det.AChl1/216nm
PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor
1 2124 1470538 50.965 0.000 1.649 0.000
2 3.067 1101529 38.176 2.641 7.073 0.444
3 8.659 90062 3.121 3.393 0.000 3.076
4 8.862 81561 2.827 0.112 0.000 3.172
5 9.458 41839 1.450 0.836 0.000 3.452
6 10.768 46556 1.614 0.498 0.000 4.069
7 11.932 53286 1.847 0.425 0.000 4.617
Total 2885371 100.000




Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Non-Buffer 001.icd.lcd

Sample Name

Vail #

Injection Volume

Data File N

ame

Method File Name
Batch File Name

: DHA 1 mg/ml in ACN:Water (60:40) 001
12
120 uL
: DHA Non-Buffer 001.icd.lcd
1 ACN-H20 60-40.Icm

: Test Buffer Effect.Icb

Data Acquired : 23/11/2555 0:11:36
Data Processed 1 29/11/2555 15:22:20
D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Non-Buffer 001.icd.lcd
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D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Non-Buffer 001.icd.lcd
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor
1 2.088 96798 38.069 0.000 2.635 0.000
2 5.914 3659 1.439 7.261 1.098 1.833
3 6.436 1559 0.613 1.523 0.000 2.083
4 7.135 123449 48.551 1912 0.822 2417
5 9.773 28803 11.328 7.526 0.835 3.681
Tota 254268 100.000




==== Shimadzu LCsolution Analysis Report ====

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Non-Buffer 002.icd.lcd

Sample Name : DHA 1 mg/ml in ACN:Water (60:40) 002
Vail # 12

Injection Volume 120 uL

Data File Name : DHA Non-Buffer 002.icd.lcd

Method File Name : ACN-H20 60-40.Icm

Batch File Name : Test Buffer Effect.Icb

Data Acquired 1 23/11/2555 0:42:01

Data Processed 1 29/11/2555 15:22:01

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Non-Buffer 002.icd.lcd

260
250+ Det.A Chl
] g 23 8 @
0 o ey P
T T T ‘ ‘ T T T T ‘ ‘ ‘ ‘
0 5 10 15 20 25
min

1 Det.AChl/216nm

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Non-Buffer 002.icd.lcd
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PeakTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor K'
1 2.098 93889 37.071 0.000 2.592 0.000
2 5.919 4071 1.607 7.461 1.078 1.820
3 6.434 1623 0.641 1.593 0.000 2.066
4 7.138 124484 49.151 2.031 0.826 2.402
5 9.781 29200 11.529 7.502 0.833 3.661
Total 253266 100.000




Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Non-Buffer 003.icd.lcd

Sample Name

Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Data Acquired
Data Processed

: DHA 1 mg/ml in ACN:Water (60:40) 003
12
120 uL
: DHA Non-Buffer 003.icd.lcd
: ACN-H20 60-40.lcm

: Test Buffer Effect.Icb

1 23/11/2555 1:12:29

1 29/11/2555 15:21:47

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Non-Buffer 003.icd.lcd
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D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Non-Buffer 003.icd.lcd
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min
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PeakTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor
1 2.103 93136 36.904 0.000 2.594 0.000
2 5.922 4204 1.666 5.675 1.099 1.816
3 6.438 1626 0.644 1.589 0.000 2.062
4 7.141 124494 49.329 2.016 0.828 2.396
5 9.788 28915 11.457 7.486 0.861 3.655
Tota 252374 100.000




Sample Name

Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Data Acquired
Data Processed

==== Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Phosphate-Buffer 001.icd.lcd

15

120 uL
: Blank Phosphate-Buffer 001.icd.lcd
: ACN-H20 60-40.Icm
: Test Buffer Effect.Icb
: 23/11/2555 6:00:37

1 29/11/2555 15:27:50

: ACN:Sodium dihydrogen Phosphate-Phosphoric acid Buffer (60:40) 001

D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Phosphate-Buffer 001.icd.lcd
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D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Phosphate-Buffer 001.icd.lcd
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min
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PeskTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 1.954 1061584 99.847 0.000 6.562 0.000
2 4.249 1622 0.153 7.558 1.970 1174
Total 1063205 100.000




==== Shimadzu LCsolution Analysis Report ====

D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Phosphate-Buffer 002.icd.lcd

Sample Name : ACN:Sodium dihydrogen Phosphate-Phosphoric acid Buffer (60:40) 002
Vail # :5

Injection Volume 120 uL

Data File Name : Blank Phosphate-Buffer 002.icd.lcd

Method File Name : ACN-H20 60-40.Icm

Batch File Name : Test Buffer Effect.Icb

Data Acquired : 23/11/2555 6:31:02

Data Processed 1 29/11/2555 15:27:32

D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Phosphate-Buffer 002.icd.lcd
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D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Phosphate-Buffer 002.icd.lcd
15
15 Det.A Chl

57
O,
-5 \ T T \ T
0 5 10 15 20 25
min
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 1.995 2128401 98.431 0.000 1.547 0.000
2 3.766 1212 0.056 8.199 1.220 0.888
3 4.264 2306 0.107 2104 1.499 1.137
4 14.083 3632 0.168 0.000 0.000 6.059
5 15.003 26788 1.239 0.000 0.000 6.519
Total 2162339 100.000




==== Shimadzu LCsolution Analysis Report ====

D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Phosphate-Buffer 003.icd.lcd

Sample Name : ACN:Sodium dihydrogen Phosphate-Phosphoric acid Buffer (60:40) 003
Vail # :5

Injection Volume 120 uL

Data File Name : Blank Phosphate-Buffer 003.icd.lcd

Method File Name : ACN-H20 60-40.Icm

Batch File Name : Test Buffer Effect.Icb

Data Acquired : 23/11/2555 7:01:27

Data Processed 1 29/11/2555 15:27:17

D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Phosphate-Buffer 003.icd.lcd
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D:\Dihydroartemisinin QC\22-11-2012 by April Meii\Blank Phosphate-Buffer 003.icd.lcd
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min
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PeakTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor K'
1 1.986 2173673 99.362 0.000 1.673 0.000
2 3.772 1182 0.054 8.351 1.189 0.899
3 4.272 2240 0.102 2.097 1.601 1.151
4 13.525 1148 0.052 0.000 0.000 5.810
5 14.037 9383 0.429 0.000 0.000 6.068
Total 2187626 100.000




==== Shimadzu LCsolution Analysis Report ====

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Phosphate-Buffer 001.icd.lcd

Sample Name : DHA 1 mg/ml in ACN:Sodium dihydrogen Phosphate-Phosphoric acid Buffer (60:40) 001
Vail # 16

Injection Volume 120 uL

Data File Name : DHA Phosphate-Buffer 001.icd.lcd

Method File Name : ACN-H20 60-40.Icm

Batch File Name : Test Buffer Effect.Icb

Data Acquired 1 23/11/2555 7:31:52

Data Processed : 29/11/2555 15:21:25

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Phosphate-Buffer 001.icd.lcd
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D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Phosphate-Buffer 001.icd.lcd
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1 Det.AChl/216nm
PeakTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 1.984 2255103 92.984 0.000 1.737 0.000
2 4.272 1742 0.072 9.361 1521 1.153
3 5.925 4427 0.183 1.874 0.000 1.987
4 6.421 3539 0.146 0.477 0.000 2.237
5 7.135 128003 5.278 1.581 0.847 2.597
6 9.783 32452 1.338 7.306 1.077 3.932
Total 2425266 100.000




Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Phosphate-Buffer 002.icd.lcd

Sample Name

Vail #

Injection Volume

Data File N

ame

Method File Name
Batch File Name

: DHA 1 mg/ml in ACN:Sodium dihydrogen Phosphate-Phosphoric acid Buffer (60:40) 002

16
120 uL

: DHA Phosphate-Buffer 002.icd.lcd
: ACN-H20 60-40.lcm
: Test Buffer Effect.Icb

Data Acquired : 23/11/2555 8:02:18
Data Processed : 29/11/2555 15:21:04
D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Phosphate-Buffer 002.icd.lcd
260
250 R Det.A Chl
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D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Phosphate-Buffer 002.icd.lcd
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PeskTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor
1 1.979 2330680 93.165 0.000 1.733 0.000
2 4.289 1666 0.067 9.468 1.549 1.168
3 5.500 1946 0.078 1.945 0.000 1.780
4 5.958 2216 0.089 0434 0.000 2.012
5 6.449 2900 0.116 0.611 0.000 2.260
6 7.161 128676 5.144 1.776 0.863 2.619
7 9.838 33587 1.343 7.322 1.083 3.972
Total 2501672 100.000




==== Shimadzu LCsolution Analysis Report ====

Sample Name
Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Data Acquired
Data Processed

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Phosphate-Buffer 003.icd.lcd

: DHA 1 mg/ml in ACN:Sodium dihydrogen Phosphate-Phosphoric acid Buffer (60:40) 003
16

120 uL

: DHA Phosphate-Buffer 003.icd.lcd

: ACN-H20 60-40.lcm

: Test Buffer Effect.Icb

1 23/11/2555 8:32:43

1 29/11/2555 15:19:22

D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Phosphate-Buffer 003.icd.lcd
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D:\Dihydroartemisinin QC\22-11-2012 by April Mei\DHA Phosphate-Buffer 003.icd.lcd
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor
1 1.977 2339031 91.320 0.000 1.768 0.000
2 4.285 1699 0.066 9.454 1.503 1.168
3 5.942 4857 0.190 1.333 0.000 2.005
4 6.452 3794 0.148 0.369 0.000 2.264
5 7.157 128750 5.027 1.608 0.858 2.620
6 9.832 35035 1.368 7.254 1.142 3.973
7 12.818 48184 1.881 1.302 0.000 5.484
Total 2561349 100.000




Sample Name
Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Data Acquired
Data Processed

Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\29-11-2012\DHA [Acid Stress 14 hr] 001.lcd

: DHA 1 mg/ml in ACN:Water (60:40) stress with 0.2N HCI 14 hr 001
126

120 uL

: DHA [Acid Stress 14 hr] 001.lcd

:FR 0.6, 30 min.lcm

: Stress Acid-Base-AcidHeat in Phosphate Buffer con.lcb

: 30/11/2555 12:12:53

: 30/11/2555 14:05:53

D:\Dihydroartemisinin QC\29-11-2012\DHA [Acid Stress 14 hr] 001.lcd
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D:\Dihydroartemisinin QC\29-11-2012\DHA [Acid Stress 14 hr] 001.Icd
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PeskTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 4.331 15846 0.945 0.000 0.000 0.000
2 4.529 6916 0412 0.419 0.000 0.046
3 6.069 337180 20.108 3.121 1.203 0.401
4 6.599 71366 4.256 1541 0.000 0524
5 6.971 159604 9.518 0.781 0.000 0.610
6 7.325 707217 42.175 0.823 0.000 0.691
7 10.108 202825 12.096 7.690 1.054 1.334
8 17.395 6887 0.411 13414 1.069 3.016
9 21.670 169017 10.079 5.017 0.929 4.004
Total 1676858 100.000




Sample Name
Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Data Acquired
Data Processed

Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\29-11-2012\DHA [Acid Stress 14 hr] 002.Icd

: DHA 1 mg/ml in ACN:Water (60:40) stress with 0.2N HCI 14 hr 002
126

:20uL

: DHA [Acid Stress 14 hr] 002.Icd

:FR 0.6, 23 min.lcm

: Stress Acid-Base-AcidHeat in Phosphate Buffer.Icb

: 30/11/2555 12:37:18

: 30/11/2555 14:06:11

D:\Dihydroartemisinin QC\29-11-2012\DHA [Acid Stress 14 hr] 002.lcd
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D:\Dihydroartemisinin QC\29-11-2012\DHA [Acid Stress 14 hr] 002.lcd
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 0.158 2235 0.132 0.000 1.049 0.000
2 4.330 16152 0.951 16.308 0.000 26.479
3 4.532 7228 0.426 0.417 0.000 27.763
4 6.068 341815 20.135 3.035 1.240 37.512
5 6.598 76231 4.490 1.498 0.000 40.873
6 6.970 165097 9.725 0.760 0.000 43.236
7 7.325 710053 41.825 0.813 0.000 45.485
8 10.108 203364 11.979 7.640 1.059 63.151
9 17.395 6543 0.385 13.584 1.084 109.398
10 21.682 168939 9.951 5.084 0.925 136.604
Tota 1697657 100.000




Sample Name
Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Data Acquired
Data Processed

150

Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\29-11-2012\DHA [Acid Stress 14 hr] 003.lcd
: DHA 1 mg/ml in ACN:Water (60:40) stress with 0.2N HCI 14 hr 003
126

120 uL

: DHA [Acid Stress 14 hr] 003.lcd

:FR 0.6, 23 min.lcm

: Stress Acid-Base-AcidHeat in Phosphate Buffer.Icb

: 30/11/2555 13:00:46

: 30/11/2555 14:06:22

D:\Dihydroartemisinin QC\29-11-2012\DHA [Acid Stress 14 hr] 003.lcd
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D:\Dihydroartemisinin QC\29-11-2012\DHA [Acid Stress 14 hr] 003.lcd
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 4.331 16159 0.944 0.000 0.000 0.000
2 4.529 7494 0.438 0.345 0.000 0.046
3 6.068 340624 19.901 2.582 1.254 0.401
4 6.598 76419 4.465 1481 0.000 0.523
5 6.971 166350 9.719 0.749 0.000 0.610
6 7.324 711891 41.593 0.795 0.000 0.691
7 10.109 204443 11.945 7.561 1.081 1.334
8 16.241 10786 0.630 13.899 0.803 2.750
9 17.403 8118 0.474 1.970 1.030 3.018
10 21.669 169273 9.890 4.939 0.908 4.003
Total 1711558 100.000
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Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
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Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\29-11-2012\DHA [Base Stress 1 hr] 001.lcd

: DHA 1 mg/ml in ACN:Water (60:40) stress with 0.2N NaOH 1 hr 001
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:20uL
: DHA [Base Stress 1 hr] 001.Icd
: FR 0.6, 23 min.lcm

: Stress Acid-Base-AcidHeat in Phosphate Buffer.Icb

1 30/11/2555 16:08:59
1 30/11/2555 16:32:01
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor
1 2.065 1277744 23.754 0.000 0.000 0.000
2 2422 529195 0.838 1551 0.000 0.173
3 3.067 1313 0.024 3.237 1.104 0.485
4 3.355 6081 0.113 1.201 1.077 0.625
5 3.632 9715 0.181 1.220 1.073 0.759
6 3.901 136708 2541 0.902 0.000 0.889
7 4.513 467028 8.682 1.538 0.000 1.186
8 4.670 403831 7.507 0.269 0.000 1.262
9 5.220 664210 12.348 0.928 0.000 1.528
10 5.688 311293 5.787 1.064 0.000 1.755
11 6.017 172895 3.214 0.732 0.000 1914
12 6.259 487636 9.065 0.627 0.000 2.031




Peak# Ret. Time Area Area% Resolution Tailing Factor
13 7.110 522680 9.717 2412 0.000 2.443
14 7.765 45862 0.853 0.948 0.000 2.761
15 7.974 70543 1311 0.277 0.000 2.862
16 8.304 70071 1.303 0.705 0.000 3.022
17 8.779 95567 1777 1.066 0.000 3.251
18 9.828 23546 0.438 1.625 0.000 3.760
19 10.336 27093 0.504 0.395 0.000 4.006
20 11.546 4673 0.087 1.106 0.000 4.592
21 14.201 49174 0.914 4.294 0.761 5.878
22 17.110 2233 0.042 3.809 0.884 7.286
Total 5379090 100.000




Sample Name
Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Data Acquired
Data Processed

Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\29-11-2012\DHA [Base Stress 1 hr] 002.Icd
: DHA 1 mg/ml in ACN:Water (60:40) stress with 0.2N NaOH 1 hr 002
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: DHA [Base Stress 1 hr] 002.Icd
:FR 0.6, 23 min.lcm
: Stress Acid-Base-AcidHeat in Phosphate Buffer.Icb
: 30/11/2555 16:32:27
: 30/11/2555 16:55:27
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor k'
1 2.066 1287545 23.712 0.000 0.000 0.000
2 2421 525030 9.669 1.524 0.000 0.172
3 3.066 1439 0.026 3.199 1.078 0.484
4 3.353 6250 0.115 1.189 1.084 0.622
5 3.632 9434 0.174 1.246 1.042 0.758
6 3.900 140504 2.588 0.902 0.000 0.887
7 4512 470453 8.664 1.506 0.000 1.183
8 4.672 400086 7.368 0.284 0.000 1.261
9 5.220 736724 13.568 0.960 0.000 1.526
10 5.697 244326 4.500 1.148 0.000 1.757
11 6.015 178122 3.280 0.763 0.000 1911
12 6.257 489995 9.024 0.629 0.000 2.028




Peak# Ret. Time Area Area% Resolution Tailing Factor
13 7.107 523835 9.647 2.413 0.000 2439
14 7.762 45266 0.834 0.975 0.000 2.756
15 7.972 69879 1.287 0.287 0.000 2.858
16 8.301 75263 1.386 0.714 0.000 3.017
17 8.775 97984 1.805 1.065 0.000 3.247
18 9.824 27874 0.513 1.528 0.000 3.754
19 10.333 35446 0.653 0.335 0.000 4.000
20 11.538 7937 0.146 0.890 0.000 4.583
21 14.881 56466 1.040 4.765 0.793 6.201
Total 5429859 100.000




Sample Name
Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Data Acquired
Data Processed

Shimadzu LCsolution Analysis Report

D:\Dihydroartemisinin QC\29-11-2012\DHA [Base Stress 1 hr] 003.Icd

: DHA 1 mg/ml in ACN:Water (60:40) stress with 0.2N NaOH 1 hr 003
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:20uL

: DHA [Base Stress 1 hr] 003.Icd

:FR 0.6, 23 min.lcm
: Stress Acid-Base-AcidHeat in Phosphate Buffer.Icb
: 30/11/2555 16:55:53
: 30/11/2555 17:18:55
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PeckTable
Detector A Chl 216nm
Peak# Ret. Time Area Area% Resolution Tailing Factor
1 2.066 1287420 23.688 0.000 0.000 0.000
2 2.421 529632 9.745 1515 0.000 0.172
3 3.065 1443 0.027 3.179 1.076 0.483
4 3.353 6212 0.114 1.186 1.082 0.623
5 3.632 9427 0.173 1.244 1.043 0.758
6 3.900 140104 2.578 0.899 0.000 0.887
7 4511 470220 8.652 1512 0.000 1.183
8 4.671 394378 7.257 0.298 0.000 1.261
9 5.219 738637 13.591 1.001 0.000 1.526
10 5.695 243241 4.476 1.152 0.000 1.757
11 6.013 178715 3.288 0.763 0.000 1.910
12 6.254 488647 8.991 0.628 0.000 2.027




Peak# Ret. Time Area Area% Resolution Tailing Factor
13 7.104 523286 9.628 2412 0.000 2.438
14 7.758 44248 0.814 0.981 0.000 2.755
15 7.968 70531 1.298 0.288 0.000 2.856
16 8.297 80589 1.483 0.712 0.000 3.015
17 8.770 98366 1.810 1.063 0.000 3.245
18 9.820 28293 0.521 1.517 0.000 3.753
19 10.326 36021 0.663 0.334 0.000 3.997
20 11.537 8047 0.148 1.057 0.000 4584
21 14.874 57352 1.055 4.845 0.796 6.199
Total 5434809 100.000
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