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[ Abstract] Objective To determine the oral solution of atomoxetine hydrochloride
prescription proportion by reverse engineering study. Methods The contents of sodium
benzoate, sorbitol and xylitol in the reference preparation were determined by HPLC,
the contents of sodium dihydrogen phosphate and phosphoric acid were determined by
spectrophotometry combined with pH detection. Other methods were used to determine the
content of sucralose and the type and dosage of aromatics in the self-researched oral solution.
Results The 100 mL oral solution of atomoxetine hydrochloride contains 0.4 g of atomoxetine,
0.08 g of sodium benzoate, 3.3 g of sorbitol, 30.0 g of xylitol, 0.08 g of phosphoric acid, 1.3 g of
sodium dihydrogen phosphate, 0.05 g of sucralose and 2.0 g of strawberry flavor. Conclusion
Reverse engineering research can effectively analyze the prescription composition and
consumption of atomoxetine hydrochloride oral solution. The quality of the prepared sample is

basically the same as that of the reference preparation, and the quality is easy to control.
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Table1. Gradient elution procedure

FfE] (min ) WA (%) WmEHB (%)
0~8 100~35 0~65
8~15 35 65
15~15.5 35~100 65~0
15.5~18 100 0
2222 MHXBBER

KBRS TT O IRAE T 5 mL, &
100 mL S, IERE TR B2 2

2223 ATRSBIER
SRR H R ot Bt L SR ARAT S P YT M

i, ORI, NSRRI AR 1 mL
H 40 pg R ERENAN 0.2 mg FEFTETT A
2224 XFBRAZTOFRIER

R F RN ZS FURE i CJEURERIE fls e iy o
SN ] R ER BRAFE BV T 1 IR, (H AR AK
FHEREN ) 1 mL, & 20 mL &4, FHBFIRREE
ZI
223 FEFEFK
2231 FEEXE

2 B I AR R AN 2 AR A TR . kit
AR PR SR VATRAS 10 uL, TR ATRAH 3R],
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R TR EI LA 1, 255580 R IR AN A
it U AFXT A FH R AN 114 AF G O BR BB 249 0.4
ZHT. 2.3 Z 5 g, 50K B R A0 03 B R4
AT H AN I A o
2232 LKIMERE

F 2% FR R B A 6 B 40.19 mg,
50 mL &, FHEHE SRS e RIS mL
T 50 mL s, VSRR R 2 20 B A ke
W AU AW 3, 4, 5, 6, 7mL T 10 mL
IR, WRES, BB SN 24, 32,
40, 48, 56 pg * mL ™ AUBSEEIAW . A3 TR
T HERE S B BE VAW 10 uL, 0 iR, LI
A (4) XSFHE (C, pg - mL™") RN, 155
RN [ I 5 % A= 17 100C+8 722.7 (r=0.9997),
SGERRH, JEH PRENTE 24~56 pg - mL YL ML
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A3 HIFEIL S mL R H REh 2 FURE ST T 9
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Figure 1. Chromatogram of blank sample interference test
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BB AR, B R RN B vk, 4
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AU PR E T R
224 b ENE
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Figure 2. Chromatogram of Sorbitol blank sample interference test
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i A= 341.79C-4 718.3 (r=0.9998); A K i 1] I
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Figure 3. Chromatogram of Xylitol blank sample mterference test
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Figure 4. Chromatogram of test solution
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18~42 mg » mL™ WREEJERIN, LR R RAL,
2333 WK EIXIE

A3 55 mL Y I A EE A AR AT 9
A 50 mL IR, 2 34, el A 132,
165, 198 mg Y LI AL By, FHOK I il F 22 25
YER L BB SRR A W o [R)Ef A8 A E B[R]
WA T U o BT IR S VA TR A
A3 ) FROAR TG RE 20 pL, idSE @R %
AR LB B A A i, TS LAY
P 11 SF- 34 [T %K 98.53%, RSD K 0.80% (n=9);
AW P 1) - 24 [l 325 99.14%, RSD 2h 0.29%
(n=9).
2334 AEERXE

THAR AL B SR 6 B X B
TSR L B 5 AR B TR FRL, 485 SR 1 L) B st i AR
RSD 1 0.08% (n=6); AWEREUETHIFR RSD A 0.13%
(n=6), FHITLNR %S RIT
2335 FTH MK

i “23.2.17 WUF 7 FATECH 6 Oy i i
VWL, Ay WIERE 20 uL, W E T AN, 45T
FRERPRFCEEPETT 1 IRV Ll BB - X oy
32.200 mg * mL™', RSD 4 0.23% (n=6); AN
X RN 294.869 mg - mL™', RSD 4 0.21% (n=6),
AIHT IR E R R AT
234 HobEnE

B 9061A k5 9062A b2 Lb il Frihil 45 1
FF S AR S50 IR AR, e IR L A 5 A
TR I S, A5 R A IS LR
F L AL EE B 5530 32.668 mg - mL! (n=2)
32.042 mg - mL™' (n=2), A BHEE & R4 5N
298.143 mg - mL™" (n=2). 293.856 mg* mL™" (n=2).
AIENERI (100 mL ) ERERFCEPETT ARV
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A INBLEE A 2 R 3.3 o, ABEEERY 2R
30 g-
2.4 MIEBERINBER _SIHNE
241 XL RHE
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SRR (O EY ) , £ 722 nm 4 A
ORI "
2.4.2 Kk BELE
2421 EBREARAFAEZE R (0.02mg - mL")

FRELTF 100~105°C 44~ T4 18 5 A B ik —
8107165 ¢, BT 1000 mL &P, FKESR
JEVEAPRER I 2 W . RSB I 2 mL 748 W
F 50 mL mil, IKBEZEZIE, $#25),
2422 BXSIER

KIS mL $FhRFEEVETT 1R S
75 1000 mL &fH, MUKMERERZIE, #8250,
243 K7k

* %5 B BOHE I 5 W 2 mL T 50 mL i
L, R A TIMAGER K, 2 mL SHRR B
(26g- L") M3 mLYIRIMERAER (20g- 17",
MKMRRZIEE, 5, = FCE 10 min, T
722 nm AL, A1 em AL, LLas (P & H
WOEHE, WE 5 s,
244 FRfEWZ

IR ELL, 2, 3, 4,5, 6, 7, 8 mL #iM2
RFRMEA T 8 4 50 mL S, M iRk
TSGR o LIS (WG RE A AAR (A4)
R Y PO, & & (C, pg - mL™) AL B 2
il r v M 2, A5 WEJ7 FE . A= 0.3453C-0.0986
(r=0.9998 ) , AIHI PO, 7 0.4330~3.1960 pg * mL™
T NP R RIT.

0.65
064
0557 s

= 054 ———
= E
Hoas
B 0.4

0.353 \\\
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Figure 5. Ultraviolet spectrum of reference solution
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245 BRERRARLE R H

2o, ERRRICEVEIT ORI S LR
A ERE A 0.6657, AR RIE Jr R A RE A b
PO, W N 22134 pg - mL™, LA IS H
HlF T PO, W R 11.067 mg » mL'.
2.4.6 FRERAREEIR — RSN E AT

28 22 DN 5 A5 0 2 L R % pHL S TR 7R
3.9~4.0 Z ], ARAEBERAR S 2w 25 R M2t
I pH M 255, B & BER 5 B R — SN AN [H)
LB S BRFE S PR YT BRI TR (oAb kbR |
FHEAARRD ) , 2 H: pH, 455 3% 2. 455 Bk
FUA% A 100 mL AL FRFESCPETT HARVES W b &
M2 0.08 g, STHEIR 8N 1.3 g I, IR pH M 3.98,
1E2 H5 pH JE I .
25 ME=SEBESEURFTEFHNMAE
A=

ARG S b 300 R St ) 1 H R R R
HHR147% (g-mL") , HREERL IR, A5
TR AR R AR BT, AR R L
AR R SR 5 S Rt
FPETRXT EE, 38 A 1B P45 S o Al ) — 51
T o . AR RIS S

SERRH . MR R S R REEEME, K
WREHR, R I, T R A SRAT X TEIR
W, WS TR I IC RRE TN . AR
KR, FWARMAS, MREEEFR N
2.0%, =FEHHE N 0.05% i, SR IE .,
H5ZWHIFAEL, Bk R AR R R T
BB 2200, Bl 55 S il o AR — 2
WO FAF I BRI R PO R ERS, B
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(100 mL) &M 2.0 g B (100 mL) =5k
BN 0.05 g I T A,
26 OfRBE‘RIHEHEIZ
2.6.1 REAEMB I LML

X ERH G S R AT 558, LAV )
WS IRIRG AAE R, TR G 1Y R 2 T A R B
IR 3,

gER R, FURE < 25°C FIRfRacte, 1e
41~50°C 78 FEl N T 51~60°C 78 [l PN 1 i sf ) A 22 A8
K, HLRERCPLT A 19580 0% 504G SS9 ke i 2%
RWE I ES, BT ENEREAENE . 5
JEUR A VA APEIRLEE 7E 41~60°C 78 Bl 47T

ZEENNALEE | ABHBLA A H R,
FE25 AL F) CN105705135 A Hh i it 1L AL i oA
WEBEARE Ry 42°C, WCTE VA g 32 24 100 T 5 i Bl i
filh XTI AT AT IR e, 12 SRR
f st IR S g, Tk T2, Wk 4.

SR R AR S R AR 2
Ve A FIT T IS TR AH 25 R G, SR B A Ak — 25 1 Mt
1) TR
2.6.2 v RIERELE] SR

WUy 60% 4bJ7 Bk aifk K T 2% R I int
F| 41~60 °C; 2 HRAL 5 4R Y b B IR 1) 75 7%
IR INERBRFEECPETT . I EREN . BhR SN,
IR . ILBUWE . ARERE R = SN, BiiEEx4e
Vi, TRES MR E 20~30 °C i AL 7 He ]
VN TIAE I e A R R ARG DT P L s Falifk
KERIGHHEA]; EER Ry~ (M
K. pHL &) 5 PR SRR SEEHR
0.45 pum RVIRELIIERRAIE; Fe e rfudt,

R2 MAARE LGRS SHEER — SRBHE RpHMERE (n=2)
Table 2. pH measurement value of solution when adding different proportion of phosphoric acid and
sodium dihydrogen phosphate (n=2)

BERmAL (g) R — B AL (g) i pH
0.040 1.350 431
0.080 1.300 3.98
0.121 1.250 3.59

®3 ERZGAREEEZLR

Table 3. Investigation test on dissolution temperature of crude drug

BRI (C) PEPEEE (r - min) Vst a] (min ) g 8

<25 100~150 20 To o AR
25~40 100~150 Te O R AR
41~50 100~150 2 LRI R LEN
51~60 100~150 To oAk
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Table 4. Investigation test on feeding method

T BAETT PR (v min)  BEEHE (min) %

T2 ¥60%4kJr Bt gl /KR 2 41~60°C, RUTMALLTT 100~150 10 RS
HAERMRICEPETT . BRI A . TR . KW e, 1L RS
B A N = SR

T22  OF60%4k 77 S i alifb /K5 241~60°C, KU ALL 100~150 2 N iiopics
DR RRATEETT | B AN BERR . PRI RREN ERGALS
@Hr60% L il St I AAL KA IR 241~60°C, ARUTIMALL 100~150 7 Tt
Ty LA | AR B = U THRAA

5 .
3 i S

3 1 b 2 A PRy Sl R A P vl iy
B A Tl 350 FE R A B L R K R 3R 330 mg, L
FUBL R K N 594 mg - mL™', AW B K
450 mg + mL', BERRECA RN 1.87 mg + mL,
BER — A AN K N 40 mg - mL™, = G REAH
BAHEN 12mg - ml, HAFRKRKHERN
400 mg - mL™'o BRAEAGHL, AT G H A
BRI R 52 ] Strattera”™ FEAR—FL,
JE W] RE S 5 18 2 1 1 L B B A I
w3, SR IR ITE FDA HPRMEE I A
(14 1 Bt 00 T iR e 4 FH R T o

gk, AR5 2 R pH 3 7R
3.9~4.0 JU I ; XTSI 1123 g+ em™
1122 g+ em™; XS4 7R 5 550 314 0.08%,
0.09%; A XYL &53 58 0.14%, 0.13%;
R FC SV TR FE 5 VU T 1T & 43 1R 99.3% ,
99.5% il [1 ARV R 11%) B A4 4 T A0 o ARG A 445
KRGS TR E2ZR. DL RE
WA 0 i o P R RRFEZE POV T H RS WAL T
P, W T EIMELE, WA 25 BT R,
AT BB A | AR, TR TR

A R 134T T AR o SR R 5 vy T H
R BFEAT A AT, i Ak ] S RN ARy X st R
BEIZ R AL AME R, TR A 7 2R,
R Al A RL R P A 2 T ST 45 R Y R DU
B, WX OCHE T A SHE T IR A e AR
2 T AT AN A P R E R . AR o]
M FRFRFCSLVGTT 1 IR RE A N T kG S
Lt RV Z 0 s, Wi TR
R A B RS TR A I R e, 4
TR R, RS TR AR

1

Wt IR S AF L TR AE e BT R
5 i v g 2 [0, Wk BH 2GR K A 22 4k, 2022, 39(12):
1409-1420. [Yang J, Wen MQ, Yang GX, et al. Application
of reverse engineering in the imitation of nitrendipine
tablets[J]. Journal of Shenyang Pharmaceutical University,
2022, 39(12): 1409-1420.] DOI: 10.14066/j.cnki.cn21-
1349/r.2021.0112.

AT BRI, IR T AR E
Ml PR TE K i ORL 1 TT e R AIE 9% (D). 2 22 A i
2022, 57(8): 2512-2519. [Fan K, Ding P, Han XL, et al.
Development and research of compound caffeine waterless
swallowed granules based on reverse engineering[J]. Acta
Pharmaceutica Sinica, 2022, 57(8): 2512-2519.] DOI:
10.16438/5.0513-4870.2022-0117.

RIS oI = G SR (Y 91 9 G U [ I O T
[J]. i TRHEE B R |, 2022, 24(6): 37-40. [Shang HW.
"Reverse Engineering" Analysis of Volatile Components in
Gel Cataplasm[J]. Journal of Liaoning Institute of Science
and Technology, 2022, 24(6): 37-40.] DOI: 10.3969/
J-1ssn.1008-3723.2022.06.010.

e RINAL , ERRTE A5 . ORFEK F RISV ) T
FEWFSE [J]. th 200 | 2021, 24(10): 1907-1910. [Ling H,
Yu LH, Huang ZJ, et al. Reverse engineering of furosemide
oral solution[J]. China Pharmacist, 2021, 24(10): 1907-
1910.] DOI: 10.19962/j.cnki.issn1008-049X.2021.10.027.
WERG, XU B0, ARTA 45 G 1 2 3 gL E
IR I AR BRFE S PG VT IR T M7 A0S 2 g (1], h
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