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Abstract

Oseltamivir phosphate (trade name: Tamiflu) is one of the most effective oral anti-influenza neu-
raminidase inhibitors, widely used in the prevention and treatment of influenza A and B, and the
treatment of hand, foot and mouth disease in children. Oseltamivir phosphate has a unique ad-
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vantage in the treatment of influenza virus, but it has been reported many times after taking this
drug resulting in vomiting, acute respiratory distress syndrome, rapid heartbeat and other side
reactions, and even suicide cases. In recent years, the abuse of the drug, a certain impact of its
metabolites on the environment found by related personnel, the toxic side effects of oseltamivir
phosphate on human body and its impact on the environment accelerated the researchers to ana-
lyze and test its drugs and metabolites. This paper reviews the latest research results of Tamiflu in
recent years. Hope to provide more effective information on the progress of the drug.
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BEER B EA S, AR, BS2IEdE, TN CreHpeNOsHPO, TR A A EF AR, R
Gi(IUPAC) % FR: £3E(3R, 4R, 5S)-5-% k-4~ LTk & 3E-3-([ 5t -3-yloxy) ¥ C-1-45-1-FR PR Sh W IR . 435 40 1
Kl 1 s BRI T R —FPPuRsE 454, 18I VI 5 5 18 32 40 B A A 2 106 2 RIS It I B ZE AR N 41
M2 B AE R 25 DI ) 22 0.5~1 Ko %25 % LAOIRIREE . Bl A B R (1] I #exs T34 1k U JF
APEAE, 2B T N RPEERIETHRTE(HIV) 7T 8 2 R G B, AR 7E S5O I B L 1 R it FE R TH
BAREER2] [3]. HEraEkiterh, 4 HONL X PP EA mizmg it 585 AvRnmBom sk, —H
RATERAR T 23 51 R — Fh B FORIAT N, e AG)™ B SRR LR A AE IR 5 2 (sars-cov-2) g —
FEAE G BBl A G [1] [2] [31. FRASIAIT 24t jBes B AR A0, (R A AT R ZE 4R ™ KWt seie e, RINEE
TN 7 R 20 SRR A SR TR AR R o AT BT F LRt R 2 ) il i — RPN RO &R, i K
SH AT R A 2 R R BN A AR [1] [4] [5] [6] [7] [8] X8 HIAN B 4 ()7 2 (R 25 W O IE T AT AR 24 55 2
B, BN E BRI R S G AR TR RN e U TS, 5 H AT SR  r e .
% B R At 5 A T B A 2 SRR B A 7R VR T TR B E A R B, (EAE SRR e TR A )2
MR T — 9 Efa®, HILERM OP Fol ik rhdatl. 85 2w, LSS EMEIEM], —
HA/NBZIR ZZ A BB 510, X2 HARRARS 18 R IZ T Z6], KEERARERR
WG R AR KIE R, RN EEZT SRS, HAMSEEXT “BIE” vl er=E M EIE
AT AR F[10], MUGEATIASEENER, 490075 IR 5, T s A
PEE = i (PPCPs) Mo PRI 75 Y7 AR R B ™ 58 (2 ma[11],  H B A s M K A A A A7 R R P2 A 3
TESGRE, OP WFAEE M) fE T F B RS NATR AR NS HEME, & Kb #E[12] [13], ik
FKIEE o R EE AW BT OP WAk IR E[14], MUSHIA BRES RS, EEaf —BERBEKIR
BARIAT . TEH E OP 1E AHUIH 5 2 245 (ILHE 560 I [ 438 A 45 i F & Rk [15], BHEERE
W, FEEA OP FRILn REEE AN NIEA, PR A drfi B IE s, A W R RIS &1
OP 38 B & AL[16] [17]ATARIET[18] [19]5F ™ E R N . LR afk, 1AFE BRI BTG
ST A BRA TR AR “TRIE” ARTE B AE A i R EE A AR KIS 5 g . TER B R
TN A OP Bk FE A (RS U X N SSAd e 8 OC B 2, Nae 1 BAV DX B e B ) A =5 (0 R 0 v AR R
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Figure 1. Structure formula of oseltamivir phosphate [20]
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Elsaid [20]% A\ £ HAL 22 1 FERE |, M4 58 S0 2006 (PVC) BRAL IR % (1) 45 K 1T Hi Ak 2 i 45 Skl 52 OP,
5T NaTPB-OP. TS-OP. PM-OP Al PT-OP [JHIARFILH S LM OP e, X o {15 e 78 bl S Brfs
ft R OP (V3R P /K1 5 TH AT W LE (0 S FH AN B, FH Uk R ARE AT 25 il 57 OP (il , A0 H OP 7 105
%102 molL ™ Fk FE Vi B B Bad . e AR ME RO B . P BT Hh A A I B s A i OP, 43345
i NaTPB-OP. TS-OP. PM-OP #l PT-OP (¥ T3} [EUit 2653 il 99.9. 99.8. 99.9 I 99.7, MMifEEIZ 1t
[X 35 A 3813 2 H A B 45 28] (RS PR 405310 9 1.5 x 10° & 1.0 x 10 molL *.2.0 x 10 ° % 1.0 x 10 2 molL ™.
25x10°E 1.0 x 10 molL™. 3.5x10° % 1.0 x 102 molL™, %7k MIhib s T Tk b A =24 Sk
FERIRLES, 1ZOT VAT B UER B T T ER H B AR IR AR X1 24 W TR A & . 7E Elsaid 155
TS OP HIHT Ul M DU g AR RS, R EVE B — N EENHEREE, 230N R
— PP BA EIE N R R B S E IR AR RS AR IS v, AR SEAERA AT I 25 )
R B E At T

2.2. RIKAEFD)

PG HTIE AR LI WA LA R 5 Ab THOROIRES, FRE 7 RO 2 5 s B A AS I 2440 11
PCHENE, T 259 00 52 M e B4 T - LART R FD 5 i 0 5 B B =) Ath =5 R B K6 % & 5, Omar [21]
S NFFRFFIRAUE T —Ffid i Hantzsch sl e A I Hh w2k 1% B8 ] il =65 2 L B = i R PR H 8 /n iev2s,
B 2T A R AN BB R Hantzseh JOBLE 475 nm bt OSP ) — 2 S 3k S WA R €7 ) — e fiT A=
YIS, I AR SHOGRA AT A, P SRR LA, 43 R BE 558 FE 2 A [ 56 R AE
0.4~2.8 pg mL'EREIN RN R, FHERIHAMRECH 0.9990, KAMRHERINER IR, 5 H
(1 15 53 L S5 [ W e R A e 22 R 8 T 2V A@ G B, R HAr i OP 1) 6 /N8 S VA VUR G 360 K
SRE, KILRSD HEBAR, %7k EE BRIFHEE A EDME, 514 LOD {EA1 LOQ &4 %N 0.08 i1 0.24
ngmL™, SERIERA 7270w R, R A5 B T Ll o fa k. R (R AA
XoF BB AN AR B A T iR A M, E R S FH 25 o A A R B AR ORI R

2.3. RIEJtiEER(Ram)

P SRR N T 0 o T A TR G, 8 SO G REAT 23RS 0 RSN . Feshr i
A5 2o TR B L22] 2R iz & ik Ao I 25 il 1) v OP & 5, My i R Ak 1 IR B8 w6 70 78 () 45 44,
FEM OP Fr i e i 34 58 MR ER IOV IR LA, B IEARANINA, BoA SR UL RCEE (O h B3 1, IRMX
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BRI E R FHUEIE AL 0.97, XF OP 7E 50~3800 cm ™ ik B (¥4 2 i ME i i PR S U 7 48N . %I T
VERE 3t — bttt OP ££ [ 24 AUk ) HE Atk PEATF 7T

Table 1. An overview of the advantages and disadvantages of the improved method [20] [21] [22]
= 1 BUEEEEREBRSELA20] [21] [22]

Jrik: DCHEHT BieEIE] e A A 7%
EC RN HTRLSAARNARIRRE AR, BEME. S RBUE. mEILE Tz i)
FD FMRACTERE Hantzsch jz ji X s B AX AT RIS T sk A ST BRAEE R 2% 25

Ram HRUR 13 OP M B £ Ram #R&1# 0 HLMAEB G 2

24. MR BEBEHFHRE(LFIST)

124 ik, FRATEG B E F LRSI OP 23 75, 32 BEAFE A UAH (192 HPLC [23] [24]. #&
e AR BBl - BRI 1 (HPLC-MS/MS) [25] [26] FRLAL 2246l 7 725(EC) ~ AR Euil - i (LC-MS) [27].
DA I L7356 OP A A v RO IR, (HEDRI T 5 B (M WA R . BRI Bk N . BRI T
AbER D IR DA K R RAC e B R TATTANE A mnl S A A SE I B AR, (E LFIST R Bk FIHLE
Z AR A HAE T, AT DU T8 R B =) 4t =5 (OP) M DRI . R B BIIAA I . #2% ZR[28] 55 N il & 7 —F
Pt OP [y S 1tk B S P B Ak (Mabs), AR 4 hRic mabs SAHRER, Wl T LFIST #i OP Ik, 7EXS
AL SIS A RE S I LOD 2358 0.43 upg/kg A1 0.42 uglkg, FEEGINE] OP AxAk i H Yk % Ky
84.6%~91.2%, XSHEI[ENCE N 82.8%~90.6%7EFAT IR, LFIST (114 A5 my BGHAH % (HPLC)AH 4,
{H LFIST B dgf ey A2 5 o3, (S Bh & Rl de ittt e i R, B Yol S 2 e Lok N it
F 5 BRI BT DAAE 9 B3 0 OP B J25 (14 M A0 T, 1% A 75 o M U P £ i v OP [ 22 AR 7 (8 i) T R .

25. Wt - BUEEKA A (HPLC-MS)

LC-MS 2 LAAH B E R B R, FUSERKIN RS, Bl ZiM&maiEn s 5 e 11, %
JR B B R A AR B B B A — ARG iR . R NI S OP, 3536 55 [29] 45 Nl id kgt — Fh
JiEREBRARFLI R, X OP F1 OC Uit ir ik )5 ieth, 347 7k, KA Thermo Finigan TSQ
Bl = E AR (MS/MS) 5 Thermo FiniganAcella 1250 [ 3k 2% A4 i BORUH (43 (UHPLC,
Thermo Fisher Bl22 /A ], Waltham, MA, 3% E)EH 5F 22405847 72 £ [30] [31], K6 4h B3 H N- &
1k OP HIZNASLEPEIE R 0.9995, N-—HJE{L OC MIAMARECH 0.9999. Frithz #ME 13 2F 1 [ %N
84.6%~107.7%, LOD & 0.5 ng/mL, AMYL{&E4L 1ML G € B R A= 1 b, 1 H3g5E 7 OP
A1 OC B/rfES, SIAFT MS XFTACUEA AA I o Ao I A% IR B ) Ath =5 A Q) A2 /K PR 5 v o 2 1)
U, Osamu [32]%5% N B AH A% BURN [F) A2 2% R B (1D) A €6, 1%/ 55 BE 5 1 (LC/MSIMS) Xt 3t 2 /K /i OP &
BEHATIE, MEEFFR I N EAE YR 1D EAT R T 2, RSERGR B AR SRR, Tk
B RAFRIZME N 0.9957, [EIIE K 89%~106%, iR~ 0.2~1.9 ng L™, il Bk 23 H b ik &4
RERPURIRE, BFAIT R0 722 a2 K v B b & 200 B

2.6. HIMAT S FEAKETE(LVY)

UV & i 4 50 3 58 8 AL I BE G s A8 A B o WAL i P58 2 S %l K AR 8 5 e A 1) g 7%
Yanjane ZERMFN G[33]KH UV ST BERR B &l Ath 35 34700 52, 2 HY OP TEFRUERR & PN 2 S50l R L6
UE, FRXTAEAVEWGEAT 6 e, IEPHEEIR B w] At ) RSD /T 2%, LOD 4 2.08 pg/ml, F HAGM H
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LTk R M0y 0.9987, R HIAT LIS I 2R FEARMRAI 5%, £ RO AT AR vE B JSE MRS 5 P 90 Bl P s Bl o
HO T R BRI S S [RIIREAG It 5 B BB M 6.93 pg/mile DRIk, o] ARG H AR F AR I ZG M0 T . BT A 4%
SR NG REVETT B Z20E . KSR, Aoty R E AT R, T A TR B R4 A A 5

BEXTBATH AR I8 VAR T — e B AORER, Bt A RS R AT R, PEALR 1,
FATE AT T OV B MR IR R, B AT DA A K LRIST 925, RIEH A js A I 1] s %
JE AL OP BEAT R LC-MS ¥k, 3958 OP HUE R 5 W LU 2] OP WREZARH R UV ¥, XL
E=ROTERAT T RIEME, R 2.

Table 2. Overview of inspection methods [28]-[33]
Fz 2. WRIETTAMEIA[28]-[33]
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