Y@ RP RS rm

Journal of China Pharmaceutical University 2020,51(4):433 — 440 433

EB R ZREGYRI HIF Z R AT R

T \]};?:l’p/if\ %2’%}%’{é1*’%}§gﬁl*$
(' R 2GR 2 PR R (7 B 25 I R T4 s, et 210000 52 [ 52 24 it e B ) 24 o 7 0, L 30 100022)

B OE FORSKESYRFEABEAMIZWEAINERYTRAG B Wfs P, Am, EaRSRELHYBTERE
S Bz KAFNA A FZRPAHGERRELS T RBR, RLLE T @5 5# %%ﬁiﬁﬁéﬁyﬂké&%%lﬁ
KA 0 Rk OSBRSS A AR 2 RB AN ABRZ RS R %, TS E B . e S R )
B3 25 2 04 A A PR RARARAT B R IR A
XEWE FORSKREND; KA EHEF A AR R R
hESES R4  XEEREE A iaﬁ? 1000 —5048(2020) 04 —0433 —08

doi: 10. 11665/j. issn. 1000 =5048. 20200407

S|AARX TR, 37, 7RE, 5. FORSKREDYRAMH T PERBTHEET]. B A K 5IR,2020,51(4) :433 - 440.

Cite this article as: DING Yuan, CHEN Xin, TU Jiasheng, et al. Progress in technology of long-acting preparations of protein and peptide
drugs[]].] China Pharm Univ,2020,51(4) :433 - 440.

Progress in technology of long-acting preparations of protein and peptide

drugs
DING Yuan', CHEN Xin, TU Jiasheng"", SUN Chunmeng'™
'Center for Research, Development and Evaluation for Pharmaceutical Excipients and Generic Drugs, China Pharmaceutical

University, Nanjing 210009; *Center for Drug Evaluation, National Medical Products Administration, Beijing 100022, China

Abstract As one of the most important biological drugs, protein and peptide drugs have been increasingly used
in the prevention, diagnosis and treatment of diseases in recent years. However, most of them need to be injected
and lack of long-acting formulations, which brings many troubles to patients suffering from chronic diseases. In
this review, we summarized the strategies for engineering long-acting formulations for proteins and peptides via
preparation means, including extended-release injection, implant, oral preparations and transdermal drug deliv-
ery systems, and analyzed their release mechanisms, research advances, advantages and shortcomings, thereby
providing potential approaches for promoting the formulation improvement of these drugs.

Key words protein and peptide drugs; long-acting performance; extended- and controlled-release; formulation

improvement; advances

This study was supported by the National Natural Science Foundation of China (No. 81972894, No. 81673364), the Chinese Pharma-
copoeia Commission "Reform of the Review and Approval System for Drugs and Medical Devices" Project (No. ZG2017-5-03) and
the National Science and Technology Major Project for Drug Innovation (No. 2017Z2X09101001006)

EALZ R H A RE N =5 M, SR G20 LA S4B i R AT 20 A 2
FIAE I i3, AT BE S AR A N R HE FE S MR NG Y e R, IR AW R AP TR E M 25 | 43 24551

KFm A 2019-11-09 WBIEEE  “Tel: 025-83271305 E-mail: jiashengtu@aliyun. com
“Tel: 025-83271305 E-mail: suncm_cpu@hotmail. com
HE&WEH BERAKAFELFTIAA (No. 81972894, No. 81673364) ; B £ 2H & 5 425 5% E 77 BARF 7F F bl 6 E & F0R4”
(No. ZG2017-5- 03) B Z“E X a5 A E R F TR B (No. 20172X09101001006)



434 ‘r @ B # x # ¥ 2 Journal of China Pharmaceutical University 2020,51(4):433 — 440

51 4%

/N RN UL AR R P AR A IR A, T
JEIRT T ML 1 B R 2 RS R 2R
1 GRS A UB AR, 38 AT fig S SO A
BRI B 7 AR g 2R DL AR R B4 (bevaci-
zumab ) Y3 ¥ 4T I AH S B8 R 78 7 I AT B
TR ESS , 5 T 1 A R LI S ot 4 i
SEIFAAE o IR N Z KRG B IR N o
W1, B 7SN B3 T R R R A R BE (5 Fe fill
AU ANMLEHEABES) PEG M KA IR

Transfersome

S

Patch
Transdermal
& administration
o Oral Oral

¢ &  microparticle

Tablet and
capsule

o/

iR BE e P A SRR AR PR 2
YTy BTl o BROH AR 5 S 2 IR AT 40 B
1 Ah 3 ] R A T B B A R 2 IRE 2
Py MO AR Rk , BERS AT 2804 1 24 i
JEI 31 AR 24 i F R A o 3l o o 5 2 T BV 8
I 22 RS 25 W AT S8R BT ) SR et s i 3 T
A4, LU O 42 3 288 24 W) 1) 50 B e R 4R (IG5
R

preparation  formulation

Microsphere
Liposome
e
. . S a3
Injection BHAE
In situ Implant
w
Injectable
gel/microsphere
S
A

Figure 1 Graphical tablet of major strategies for preparation of long-acting formulations containing proteins and peptides
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Table 1 Advantages and shortcomings of the current strategies on prolonging the action of protein and peptide therapeutics

Formulation Advantage Disadvantage
Microsphere Long-term release when compared with other microparticles  Burst release
Liposome Suitable for Intraluminal injection Shorter release when applied to protein and peptide drugs
Implant Long-term release, easy to adjust release rate, able to be Creating wounds, some are non-degradable and need to

combined with artificial intelligence

Sustained-release inject-  Minimally invasive, easy operation, no easy accompanying

able product infection, small pain for patients

Tablet and capsule Good patient compliance

Oral microparticle Good patient compliance

Patch Minimally invasive, avoiding first-pass effects

Transfersome

Convenience, high potential in skincare products

be removed

Toxic potential for some of the organic solvents

Shorter release
Shorter release
Incomplete drug release, short retention time on body

Low drug-loading rate, low absorption

& % X #t
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