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[Abstract] Bofutrelvir is a small-molecule inhibitor targeting the SARS-CoV-2 3C-like protease. It can be administered by injection or
atomized inhalation and can be administered as a single drug without the need for a combination of liver drug enzyme inhibitors. Current

data show that bofutrelvir has broad-spectrum anti-coronavirus activity, high resistance barrier, higher drug concentration in respiratory tract

and lung than in blood, and can significantly inhibit viral replication in lung and brain in animal models. This article briefly introduces the

characteristics of bofutrelvir and its clinical development experience, aiming to provide ideas and references for the development of anti-

COVID-19 drugs.
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Figure 1 Drug concentration of FB2001 in the lung predicted by the PBPK model

PPS

et AoooseT maTn

7



Bt A 20237 HaTE HTH

4 BEBFFEAARTZITHES

£XF COVID-19, EWNAMNEENA LA T 24>
HARFE R IR FAC Y I R gE U, TN
YL BB 1R E, — PR R AT R S R
A2 ARG IRIFFE AL, B XS [R) A el Ja
Jeli R (B2, v, FAL, fEEA) , FHEEE
FEINE I PR 551 o Bt 2 4T 70 B 7F A BRI P A4
BT B Sl O o SO SRR B, I R 22
T35 TR S R MR S

H RIS G AE ] b 22 68 SR 80 B S
A% T 4 s TN 25 M1 %) COVID-19 AYIFa%, TERZR
P PR AT LUK B2 A8 AR E 2L i, |
WAME Z 4T COVID-19 254 i Ilf IR B 52 ¥ RT-PCR
N5 B R S T B B VR AR RIS ) B
MS 745 (molnupiravir ) (1 11 a HI0F5T itk —
K THEG% 5 (infectious virus ) R 1E ML,
Fobm U, X — R bR — B A T 2 2 T T A A
WR T 25 A AR

X FHE B v AR 3 fE B COVID-19 g
(A UE PRI R AT S, 5 B2 0 1 e 3 4 I [A) s (A
458 JH ) MARRAET R, (HEMERTELR, 2
PRIBE TP AL 7E SEPR B 2 A AE — 2 X, 2
Il PR 2 3% /9% & B 18] (time to clinical improvement/
recovery ) VAL TR IZZE 25 B I R K 25 AT
)7 WA TR o BIUNERFEPE 45 ACTT-1 AfF5E 1
ELEi 2 JE ACTT-2 A 5% 4K i PRAR 25 55 4 i 3
E S 2 RS2 B T 28 A6

XTI TH2IRYT 4%t (3 B LE PR I R B
9%, FEL G SRR IE SR (R4 )
R ER / fa R kAR e e AT %A &
BT R BIaNZE IR Y EPIC-HR (g XURS: [
) MR T2 B B B2 SR T R 4E 3=
PR AR PRI AR U SR RIREBE S R B AL 57
FE A RN A R AE T RV 7 SE PR VR 2 A7 A
—EPRIME, PR A A A P PR FRRSR I PR 1
A ) B AR S T AR A2 1 . (EA I R, A4l
T2 e A A8 B¢ 5 1) EPIC-SR. (A E XU
HZE) W5, FELTCRH R RFEOE R B ],
FERFAT TN . 102K FH % 5 BB R 5 1 T3 i

PPS

PR, I 2 5 o0 R A AWK A e ) 22 57 s B T et
=598

IR — R FABEHL . BUE LRI
B, DAAIAI TS SR Y7 S i AR R4 He B 2k ik
T (HURX Sl PRAF T FEAS [ i X RIS R,
TRk, AT SORMARTE DA, FTLAZRA
g B AR R, 7E FB2001 I PR 9T % it , 3%
M%7 EHNAMNEIT TR LY, IRV S
T AR N R AT EER BN R
it BRI D PGB R AR KT R
R . BB EE SRR (BN, fEH
OB . PP R GEB . BEIRI . A8 5
SERRPRIARE, S ThRel FESE) o oAb, BT
25 [ B BOR Bl A AR, LBy Sty A N ARk,
XU RBIF S 1415 31 RN S T I 17 R R 28

5 AMEARERS M

BRI LA S A AT IR AR R e R 2 1
AR R, AHERRA mECRTE . B
TR TE B R RE, IOIT R, ik Pod
TREELPIREATIRYT . TR LA S s i, BT
B

350, BTG NI S A RIS HE £ (O
FEARE TR T AR ) SRR R R b, T
RNA JHREA ) KA RAE, T RE S AR | BUAT 7%
AR LB . X, AT E AR
RS R M IR AR

Xt ABECRILE] . B 25X R R
TERNRITITIE . A MG NS, MATRS
ARFRADITEZ AL

6 4%ig

B BA GG . IR AT 2R,
A E P REEEBOR . R RGO, DAREN
FREFEFPE AN, 45 COVID-19 697 259 (1) T
Kook THE AP, C 3R ok A & Al
BB 75 20 W A B 2 TARRAE T4 ik As, Hih
THOCHE M I RIS 52 M P R . 8 SIRYT A
FORBHRAT e R MR AR, 7 A R el 1 Hh 1

Prog Pharm Sci Jul. 2023 Vol. 47 No.7 -



{BSRBEE L FEA S ARITAEN, AP ElE SR AT SR R 2 A IS R Ak 52 5t () 22 56 A
TEBE AR 1Y S IXEERFY, R AR ARH

Ot

FB2001 A B 3| B £ & EAF Lt R AR ARG E S B &H K EE (No.2021YFC0864900 ) |
IHAE LA EF AR ERTE, @R TARTRRA-HAERRBFH L EE%E (No.
7X20200007 ) F8h, Bt BAF R LESHARTELRIRE. Mapug, FEAFRXRET LA
SR &FHAZ, FB2001 16 Rk Ee o) £ L AR L RHR . &REHIR. P RN LRFRAR, it
A A 2h Ak i AR I B TR AR AR AT A

[ S%&3CHE ]

(1]

Dai W, Zhang B, Jiang X M, et al. Structure-based design of antiviral
drug candidates targeting the SARS-CoV-2 main protease[J]. Science,
2020, 368(6497): 1331-1335.

%]

Hogan C A, Stevens B A, Sahoo M K, et al. High frequency of
SARS-CoV-2 RNAemia and association with severe disease[J]. Clin
Infect Dis, 2021, 72(9): €291-¢295.

[2]  Stein S R, Ramelli S C, Grazioli A, et al. SARS-CoV-2 infection and [10] Bwire G M, Majigo M V, Njiro B J, et al. Detection profile of SARS-
persistence in the human body and brain at autopsy[J]. Nature, 2022, CoV-2 using RT-PCR in different types of clinical specimens: a
612(7941): 758-763. systematic review and meta-analysis[J]. J Med Virol, 2021, 93(2):

|31 Shang W, Dai W, Yao C, et al. In vitro and in vivo evaluation of the 719-725.
main protease inhibitor FB2001 against SARS-CoV-2[J]. Antiviral [11] ExALEEEERASETRL . BxAhEhsE T 0kET
Res, 2022, 208: 105450. DOI:10.1016/j.antiviral.2022.105450. KA CHR R RS A UR R AR R e R AR TE S E (i

[4]  Zhou Y, Gammeltoft K A, Ryberg L A, et al. Nirmatrelvir-resistant 17 ) YRR ( 2022 £4£58 185 )[EB/OL]. (2022-02-17)[2022-02-20].
SARS-CoV-2 variants with high fitness in an infectious cell culture https://www.cde.org.cn/main/news/viewInfoCommon/2145939b5256
system[J]. Sci Adv, 2022, 8(51): eadd7197. DOI:10.1126/sciadv. cc7a210c2¢7830598da2.
add7197. [12] FDA. COVID-19: developing drugs and biological products for

|51 Harris R, Moghadasi S, Biswas R, ef al. Rapid resistance profiling of treatment or prevention[EB/OL]. (2020-05-11)[2020-05-15].
SARS-CoV-2 protease inhibitors[J/OL]. Res Sq, 2023 [2023-03-15]. https://www.fda.gov/regulatory-information/search-fda-guidance-
https://doi.org/10.21203/rs.3.rs-2627723/v1. documents/covid-19-developing-drugs-and-biological-products-

|6 Focosi D, Quiroga R, McConnell S, et al. Convergent evolution treatment-or-prevention.
in SARS-CoV-2 spike creates a variant soup from which new [13] Fischer W A 2nd, Eron J J Jr, Holman W, et al. A phase 2a clinical
COVID-19 waves emerge[J]. Int J Mol Sci, 2023, 24(3): 2264. trial of molnupiravir in patients with COVID-19 shows accelerated
DOI:10.3390/ijms24032264. SARS-CoV-2 RNA clearance and elimination of infectious virus[J].
|71 Heyer A, Gunther T, Robitaille A, et al. Remdesivir-induced Sci Transl Med, 2022, 14(628): eabl7430. DOLI: 10.1126/scitranslmed.
emergence of SARS-CoV?2 variants in patients with prolonged abl7430.
infection[J]. Cell Rep Med, 2022, 3(9): 100735. DOI:10.1016/ [14]  Beigel J H, Tomashek K M, Dodd L E, ef al. ACTT-1 Study Group

j-xcrm.2022.100735.

EFPIA MID3 Workgroup, Marshall S F, Burghaus R, et al. Good
practices in model-informed drug discovery and development:
practice, application, and documentation[J]. CPT Pharmacometrics
Syst Pharmacol, 2016, 5(3): 93-122.

R (HFRRE) WME.

PPS

Members. Remdesivir for the treatment of COVID-19 - final report[J].
N Engl J Med, 2020, 383(19): 1813-1826.

Hammond J, Leister-Tebbe H, Gardner A, et al. Oral nirmatrelvir for
high-risk, nonhospitalized adults with COVID-19[J]. N Engl J Med,
2022, 386(15): 1397-1408.

[ ERNA PR : bzl () BROFRAFTESRK, BRAYR. ikt XEAHE
227 (Johns Hopkins ) RA#f-L, HHIEFERAA THE A KL% FLEHEGFRITHREIGE . L5
A CWEIERN" FFEANA o EHEEELAMEL GERA R OPTEE, EEEZESEFRAT (NCD)
RSl AR, SEE Tibotec AREFKINH MBI MPAE(E, ZENRISTTA T 3 MUGEEHZ,
BE L. 2002 FERIECIERVEEWZ, FATSOERA. ER “T—H" |
FHXERLTIRE ST, TEE MRS . 2R E MESOUCHa R RARA, hEZR

“tom . =E

HFd A cosieTH maTm HTM

. Prog Pharm Sci  Jul. 2023  Vol. 47  No.7





