ZEMFME D ITAICE
WTCHNED I AT
A4 NAT - THA V%
8 L cBe&nthaFE
o

Catharine E. Layton, Paul D. Rainville

Waters Corporation

24

MEOOF VAL RBREREDBEDCTD. BMELNE.
it IC X 9 2 BEHREENE . RAREUS JURBBMHL K
ELLHLLVIRI AL ZBEED, SRICARTIATVETD,
TytAa. DRERY. BLCBERBUEMICE TN FEY
DEZZ)2JIC. VA NI T 74 —IC &K B3R E MM
% (SIM) ZHWE LTco BBIMELIEEMDOEL AQDD 77
O—FZFALTI/OYNI S 71— SIMZRAK TS LT,
SBEIDRY > TIVANYEER LI OmERRETSBIC. B
BESLUOBWEROBTOFNANESNETL,

TFIVT—=3> DXy b

= Fusion QbD ARV 7 bz 72HAWVWS X T, BF
MFEATEZ BENICHAR T2 D TEET,

ZEMHESITCEICE VWTHINED I A VT« « N1« THA U ZERLICBBNIERRE


http://www.waters.com

= Fusion QbD STABEFEY 7 b 7 DigEI D REEEIC K D
. BRI N ARREH B O S 9 fEY > T
ZEHBCHEREICED XY,

L ®IC

B HAE. BEOFER, REHEOREICEVTIE. ER
mBHMES (API) OREMICET ZIBERPEBICEEICHED
923, BETEREOBVINEZOBRIE. BN DR T
 BEDND D BIHZEDHD £ —RIICAL SN T SHK
LT, —B—5% (OFAT) « KRN TO L. DHIED
IFVT A« NA - THA> (AQbD) HHEIFENFET,

®IETIE. AQbD @7 7O—F TRLNDIBHRAFFAICED WV

ERBREEZZET D LN 5. FHHIKEICK 5 AQbD ANDE
DHBEEL>TVEY, URTFizRET ST, AQbD D
FERIZHEL TINELT—42H 5. Method Operable
Design Region (MODR) X MEN D TH A > AR—ZADER
Th&Ed. CORR—IAADLS. FEMEEEFE (APR) I2&D
C DIEOEH CRE. /5P IY MR, REAY) HEE
SN AT LESUEG Z BT EEEEIEICERINE
9, CORANTORIMEDEMICED. VO MIT T T«
—DEBUIRKRICEZ—F. L—FYO0HBIOX NI S
T4 —EFICELODEBTHREIN (00S) H7clFMERIH (00T)

DFERICHZEEMDSR/DRICIHIZ SN ET,

CDOHERTIE. Fusion QbD O#TEREY 7 bz 7 L
Empower3 ZHHAH 925 Z & T. KEMFTFMAE (SIM) %
AELFE L. CODMEI. 18 B BIFFA® HIVDJEREIC
BWBHMOAIILZATARZ v I T, V1L ADHEEE DRI
PBRERITHZ. T/ HREILTZTTFI RITIERIE (TAF)
DEZZUVIICERINTUVWETY, FusionQbD V7 +Yx
TICHMAENTWS (&5 R MeEEZERAL T BE—07F
YA U IR—RIEBOBHI D EY > T AN EEDE L

ZEMHESITCEICE VWTHINED I A VT« « N1« THA U ZERLICBBNIERRE



RERT5 A

YO TIE L VEFI D RO EEE

FT/RENTZ 7T I RTTIVERE (TAF) ORBFHEL 77 L
> 28 (CAS379270-37-8) (K1) (Selleckchem.com.
KETFTFHAME2—X b)) 1F0 HBRE (50/50 K/ X5/
=)L) HICH0.5mg/mL DRETHAELE LT, 4TBED
TAF &%) 3t > ZILEARMICIZ. REBET5mM @ HCL (
ES1E) . 0.025mM OFEET Y E= L pH 8.5 (EEM) |
5% @ H,0, (B&fk) . > FILERRKZ (3> ~O—JL) A&
Fh&Elfco A bO—ILELUVRKEKT > TILIE 60 °C IC 3 K
FAEBELE L. —FH. BBLUVEREZACT U TILIE. =R
TI3IRERELTHhEOMLF LT

ZEMHESITCEICE VWTHINED I A VT« « N1« THA U ZERLICBBNIERRE



1. 7 /7KREI
7SR
TIEIEDE

¥ (5)

LC &H

LC> R T L

U Jun

ACQUITY Arc & 25 L
(VF—2F1)—=VIR
AN Seb R N
rQSM) « B Y FILIHR—
v ((FTN) . ALY
=Ty (rCM) {F3)

ACQUITY 7 # A 1 F—
R7L1i&Hes (
PDA) . UV 260 nm

XBridge Premier BEH
Shield RP1g. 2.5 um.
4.6 mm X 150 mm (&

ZEMHESITCEICE VWTHINED I A VT« « N1« THA U ZERLICBBNIERRE



HUTIVERE:

FANE:

TR :

3

IKRIBENR:

BigEENE:

57— 2

TR EE:

mES: 186009923)

XBridge Premier BEH C
18« 2.5 pm. 4.6 X 150
mm (H@EES

: 186009849)

XSelect Premier CSH
Phenyl-Hexyl. 2.5 um.
4.5 X 150 mm (HHEE
S: 186009888)

XSelect Premier CSH Cyg
XP. 2.5 um. 4.5 X 150
mm (HEES

: 186009874)

20°C

5.0 uL

1.3 mL/5

10mM £B7YEZYL
(pH 4.0)

10mM FERT7VEZT L
(pH 6.4)

10mM FEBRT7VEZT L
(pH 8.4)

TErZRUIL

Empower3 20O k
J5374—=VYT+D

ZEMHESITCEICE VWTHINED I A VT« « N1« THA U ZERLICBBNIERRE



T 7HE KU Fusion
QbDYVZIZ b7 (
S-Matrix

Corporation)

BRELUER

AQbD DREZ BV DHTEMEE. —EDRRN LMz B
ATITWE LT, COHARTIZ. MRS (REI IV —ZV
J) ZRWEL. Chz 4 BEOBHDHEY > TILARYICKT L
TEMLE L7, MODR TER SN2 ON NI 5 LDERAE
MHELUVRFNBZIT B, SODERERSEHERA (9
IEDRBEWN) 2N 2BEBORAZHESIUOERELEL
feo THUSED. APRAERIN. COEHADDITEMEED
BHEENTSIM OEFHNFEED F LT, BRRENBDITIERE
DEFEICDOVWT, UTICHMZZEHLE T,

BLIEE: ERXIV—=>T

BEMED pH. AT L. FSOTY MREEIOTEIERA% Fusion
QbD IC&ZAREBLR VU —Z2V I OAMERKORETICED
% L7 [Replication Settings/Forced Degradation

Studys (DR L=RE/&FIDMEER) #ee (M2) 2BAVT
ABEORESBY > TILANY) (B, BEM. B, O
YhO—JL) IRTERIV—ZVITOERICED F LT,
RIC. #’st% Empower3 (11 YA R— L TRELF LT

ZEMHESITCEICE VWTHINED I A VT« « N1« THA U ZERLICBBNIERRE



Ble Edt Actity Took Window Help
D@ BN & 8 M select Autosampler Tray § Update Setup Data i Generste Desion @

tunertlane _ EspementPrass _ Exginen e~}
Nots.| FFCCHT0 P08 [Wohod vt [Rap Develgrt

o
Bl b

2. FusionQbD VY 7 k7T 7 T®D LC DITERFR DR
Eo [Replication Settings] (#&DiRLFEE) #7 T

. RERREHC A BEORSISMBY > TILARYEED
F L7

% 2 BB Fusion QbD ADT—H D1 ViR— bk
BLUVFLY IS AR—IDBEHE

HERTE. TRTOIZOX NI S LZARBHXAY Y Rz
WTEEBITLE LTce CORFTRITLERTIOEY FOXE
HERICOVWT. 4BEHORGINBRY > 7ILFERYD-/OT b+
JSLEBERESLE LT, 4BBEOARYOBTEZ OSR
MHEBLTOE LA BULIY Y TILARYTIE, fhe
EERZ2EBEDORBERMNELCTWE L, BBELEEY >
VAR EBIRL TREHRITZITV. E—J8IOV\WTo TR
BOT—R1 OFVA LT, BRIDIEREETVEL
7o

BRALICY D TILARMDENCOVWTORTETLI:ZOY
k'S5 L% Fusion QbD I >7R— b L. #istirzTVEL
feo TE=2ADY ) OBEFEMREZRERL. FLYFL IR
VABEBREEMRLE LT, INHS VI RTITICED A
VIR=bFENOOX M SLICERETZE—07OT7 71
ICEDSVWT, BENETIUHLBEBNICERINE LT, Fusion
QbD IC&D. T[BestOverall Answer (BOA) | H3WIFRA
E—O#BEEMTZ2DIMEOEBHEROBAEDE (pH 7B
SL. IV MERE) NFRAThEL, RO —Z

ZEMHESITCEICE VWTHINED I A VT« « N1« THA U ZERLICBBNIERRE



YURBRESTT LIcR. ChSDEBERZ DIEDRENLIC
WAL & LT

FIRE: DMEOREN - BESLUVI DT
AN

PHEDORBEURAEEEL. 40 ~50°C DEEDH S LB
ERANTISOIY FEMERAEL £ LTz, Rt DR
JOX IS LDEFARNR. Fusion QbD ADFT—Z D1 >R
—hZiTo7B. E—J#8. USPREEE. K ZArorOxhbk
I37 41— AT LBEEOBIZEENRANK L. FRFIC USP
FTUYIRRNRICMZSNZ (K3) &3 ICFRMAEE
(APR) ZE&L & LT

CDOAPRICED, ISPIVREET~908LUVNI LR
E41.5~435°C THEBBRIOXY NI ST« —DBENESNS
CENFREINE LT, APREFHRNTIZ. E—J#8. USPH
BE. kK \ USPT—UYJIZDOVWTOY R T LEEHEED
ITRTHEEINTVE LT

ZEMHESITCEICE VWTHINED I A VT« « N1« THA U ZERLICBBNIERRE



M 3. PIEORBEURBEN SBSNITH A VAR~
2 ¥ APR$EIH%Z /RS FusionQbD J 27, 42 7DTF
ORIF. CORFTERINI—F—IEEDMEE
BzRLTWET,

55 4 ERPE: AREE
DITEDRAZERIET 7. APRHNOFLATEERINDE
HEAT. 4BHEOBFDBEY > TILARN IR TEDRL &
Lfco MERT ) —ZV T DERICEDE. XBridge Premier
BEHCis HS LY 10mM B 7> EZ L (pH4.0) %15
L. SEORBUHABROERICEDE. S5 LEREIF 43
°C. 2% B T2RMERIFLEL. TDE. 8.5 7ET95% F
TSIV EERIEF LT, SBROBEEL T, AR,
AANE. UV BREEEZZNAZEN 1.3 mL/5. 5uL. 260nm &
—EICREELE (K4 ,

ZEMFMAIICECEVWTOED I A VT o « NA - THA V2R LICBHNTERRE



0.0 FIREN
H,0, 7IFEk

s .

i

T T T T T T T T —
100 15 200 250 300 35 400 45 500 S50 600 650 700 750 800 850 900
B (4]

4. F/REINTSTTFI RITILEBEDREIDRE
B TILAEYICOVWTOREKNR SIM 7O S
Ja4—2O771I

1L

+ 2
=

14

CORETIF. T/ REILTZ T FI RIVIBRIEREZ3
FINBEGICBBELILBOE=Z2) Y JICERT 3 REMHE
DHEDBFREZRIE L % L7, Fusion QbD S#EBRY 7 b
D7 EERLCBBYINSESNT 7O0—FzRAVELE
o COTTAO—FICELD. ROV TILARYO IO T
7« —MiEE. B—OBHNERRRFA THAET SN
TEFF LT

ZE 3k

1. Fadi L. Alkhateeb, Paul D. Rainville. “Analytical Quality
by Design Based Method Development for the Analysis
of Formoterol, Budesonide, and Related Compounds
Using UHPLC-MS” .Waters Application Note, 2019,
720006696 <https://www.waters.com/nextgen/global/li
brary/application-notes/2019/analytical-quality-by-

design-based-method-development-for-the-analysis-

ZEMHESITCEICE VWTHINED I A VT« « N1« THA U ZERLICBBNIERRE


https://www.waters.com/nextgen/global/library/application-notes/2019/analytical-quality-by-design-based-method-development-for-the-analysis-of-formoterol-budesonide-and-related-compounds-using-uhplc-ms.html
https://www.waters.com/nextgen/global/library/application-notes/2019/analytical-quality-by-design-based-method-development-for-the-analysis-of-formoterol-budesonide-and-related-compounds-using-uhplc-ms.html
https://www.waters.com/nextgen/global/library/application-notes/2019/analytical-quality-by-design-based-method-development-for-the-analysis-of-formoterol-budesonide-and-related-compounds-using-uhplc-ms.html
https://www.waters.com/nextgen/global/library/application-notes/2019/analytical-quality-by-design-based-method-development-for-the-analysis-of-formoterol-budesonide-and-related-compounds-using-uhplc-ms.html
https://www.waters.com/nextgen/global/library/application-notes/2019/analytical-quality-by-design-based-method-development-for-the-analysis-of-formoterol-budesonide-and-related-compounds-using-uhplc-ms.html

of-formoterol-budesonide-and-related-compounds-

using-uhplc-ms.html>.

2. “Guidance for Industry #5, Drug Stability Guidelines,
FDA Code of Federal Regulations Title 21, Volume 4
(21CFR211), accessed 11/16/21.

3.ICH guidelines, Q1A (R2): Stability Testing of New Drug
Substances and Products (revision 2), International

Conference on Harmonization, 2003.

4.Vijaya Madhyanapu Golla, Moolchand Kurmi,
Karimullah Shaik, Saranjit Singh. “Characterization of
Degradation Products of Tenofovir Alafenamide
Fumarate and Comparison of Its Degradation and
Stability Behaviour With Tenofovir Disoproxil
Fumarate” .Journal of Pharmaceutical and Biomedical

Analysis 131 (2016) 146-155.

5. 2D Structure Database, www.ChemSpider.com <

http://www.chemspider.com/>, accessed 10/20/21.

Via—-2a RERA

ACQUITYArc > R T L <
https://www.waters.com/134844390>

2998 7+ A A A—RT7 LA (PDA) t&H2S<
https://www.waters.com/1001362>

Empower3 XV w RNUF—=>3>I%— v (MVM) <
https://www.waters.com/534328>

Fusion iz EY 7 ho 7 <
https://www.waters.com/waters/nav.htm?cid=10137325>
UNIFIZ#BX 1RO —Z=> 05y b R—LYJa—3Y
<https://www.waters.com/waters/nav.htm?cid=134682903

ZEMHESITCEICE VWTHINED I A VT« « N1« THA U ZERLICBBNIERRE

N


https://www.waters.com/nextgen/global/library/application-notes/2019/analytical-quality-by-design-based-method-development-for-the-analysis-of-formoterol-budesonide-and-related-compounds-using-uhplc-ms.html
https://www.waters.com/nextgen/global/library/application-notes/2019/analytical-quality-by-design-based-method-development-for-the-analysis-of-formoterol-budesonide-and-related-compounds-using-uhplc-ms.html
https://www.waters.com/nextgen/global/library/application-notes/2019/analytical-quality-by-design-based-method-development-for-the-analysis-of-formoterol-budesonide-and-related-compounds-using-uhplc-ms.html
http://www.chemspider.com/
http://www.chemspider.com/
http://www.chemspider.com/
http://www.chemspider.com/
https://www.waters.com/134844390
https://www.waters.com/1001362
https://www.waters.com/534328
https://www.waters.com/waters/nav.htm?cid=10137325
https://www.waters.com/waters/nav.htm?cid=134682903

720007480JA. 2021 F 12 A

© 2023 Waters Corporation. All Rights Reserved.
MARN TSN —BREYI Iy T Fv V7 JvF— Iy F—RERE

ZEMHESITCEICE VWTHINED I A VT« « N1« THA U ZERLICBBNIERRE

12


https://www.waters.com/waters/nav.htm?cid=134682903
https://www.waters.com/1000245
https://www.waters.com/1000241
https://www.waters.com/1000238
https://www.waters.com/waters/sitemap.htm
https://www.waters.com/134690899
https://www.waters.com/134982469
https://www.waters.com/#
https://www.waters.com/#

