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Abstract: With the rapid development of contemporary medical technology, long-acting in situ forming
preparations have emerged as a pivotal area of investigation in the field of drug delivery. Owing to its unique drug
release characteristics, sustained therapeutic effect, enhanced dosing precision and other notable benefits, it
represents a transformative approach for clinical treatment. In this study, an in-depth analysis of the characteristics
of different technology platforms, the critical technical challenges in the process of industrialization and the
emerging trends was conducted through a comprehensive review of products approved by FDA, EMA and other
regulatory authorities and the research pipelines global and domestic. The findings aim to provide a strategic
framework to support the industrialization of long-acting preparations in China.
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Figure 1

Domestic and foreign technology platforms and clinical overview
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Table 1

In situ forming preparation products listed worldwide. PLA: Polylactic acid; NMP: N-Methyl-2-pyrrolidone; PLGA: Poly (lactic-

co-glycolic acid); TEG-POE: Triethylene glycol polyorthoester; MPEG: Methoxypolyethylene glycol; DMSO: Dimethyl sulfoxide; SPC:
Soybean phosphatidylcholine choline; EtOH: Ethanol; SAIB: Sucrose acetate isobutyrate; mPEG-PDLLA: Methoxy poly (ethylene glycol)-
b-poly (D, L-lactide); PDLLA-PEG-PDLLA: Poly (D, L-lactide) -b-poly (ethylene glycol) -b-poly (D, L-lactide); MCT: Medium chain

triglycerides; DAG: Diacylglycerol; PC: Phosphatidylcholine; PONV: Prevention and treatment of postoperative nausea and vomiting;

CINV: Chemotherapy-induced nausea and vomitin; NETs: Neuroendocrine tumors

Global technology  Code names/ L . . . L Development
Active ingredient Pharmaceutical excipient Indication
platform product name progress
Atrigel Atridox Doxycycline hyclate PLA, NMP Periodontitis Launched in 1998
Eligard Leuprolide acetate ~ PLGA, NMP Advanced prostate cancer Launched in 1998
Sublocade Leuprolide acetate Opioid detoxification Launched in 2017
Perseris Risperidone Schizophrenia Launched in 2018
Camcevi Leuprolide mesylate Advanced prostate cancer Launched in 2021
Biochronomer Sustol Leuprolide mesylate TEG-POE, MPEG PONV Launched in 2016
Zynrelef Bupivacaine/ TEG-POE, DMSO, triacetin, Postoperative somatic pain ~ Launched in 2020
meloxicam maleic acid
FluidCrystal Buvidal Buprenorphine SPC, dioleoylglycerol, EtOH/NMP Opioid detoxification Launched in 2018
CAM2029 Octreotide Neutral diacylglycerols/ Acromegaly New drug
tocopherols, phospholipids, application
CAM4072 Setmelanotide biocompatible organic solvents Monogenic obesity Phase III clinical
trials
CAM2032 Leuprolide acetate Prostate cancer Completion of phase
II clinical trials
CAM2043 Treprostinil Raynaud's phenomenon and  Phase II clinical
pulmonary arterial trials
hypertension
CAM4071 Pasireotide Acromegaly Completion of phase
I clinical trials
CAM2047 Granisetron Neutral diacylglycerols/ CINV Completion of phase
tocopherols, phospholipids, I clinical trials
CAM2056 Semaglutide biocompatible organic solvents Metabolic diseases Phase 1 clinical trials
SABER Posimir Bupivacaine Benzyl alcohol, SAIB Postoperative analgesia Launched in 2021
BEPO Uzedy Risperidone mPEG-PDLLA, PDLLA-PEG- Schizophrenia Launched in 2023
Mdc-TIK Olanzapine PDLLA, organic solvents Psychosis Completion of phase
III clinical trials
Mdc-CWM Celecoxib Acute pain and inflammation Phase III clinical
trials
PG-Depot CPL-01 Ropivacaine Lecithin, MCT, bile salts, water Long-acting analgesia Phase III clinical
technology trials
CPL-05 Meloxicam Analgesic and anti- Preclinical phase
inflammatory
CPL-07 Alfaxalone Anesthesia and sedation Preclinical phase
Oleogel QP002 Bupivacaine Liquid oil, gelator, organic solvent Postoperative analgesia Phase II clinical
technology trials
Semisolid gel H889A Bupivacaine/ Glycerol ester mixtures, castor oil ~ Postoperative analgesia for ~ Phase II clinical
technology celecoxib various surgeries trials
Liquid-crystalline SYHX2008 Octreotide Unspecified Acromegaly and NETs Phase II clinical
gel technology trials
SYH9017 Semaglutide Unspecified Weight management in Clinical trial
adults with overweight or application submitted
obesity
SYH9016 Leuprolide DAG, PC, EtOH, water, lipophilic ~ Solid tumors, endometriosis ~ Clinical trial

acids

application submitted
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1998 -3k £3 FDA #tifk b 17 197 dh o SR FH R0 5 4% R
G RY, X RBHE I (polylactic acid, PLA) Al
NMP 4 % 1) Atrigel #3655, 59— 325 F 50 mg Eh1R
ZTIR RGNS . AR ARTRGN, RE
By5 )G BP0k B A B A R A R A, b S i
PRGBS A Ik 2 OF F AR, RRAE A A R B kb
AT R 2R R RS M o Kk 1. Atridox 50 mg
#1794, PLA H &4 165.15 mg (36.7%, wiw), NMP H
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45 mg (6 ) 3 Fp Rk, FH T~ 166 S5 i 471 Ji g 1) s S5
TEIT o FLHI SR A g AU S A T, i Bk
T T 52 TR S AR 0K A0 DR 245 22 Atrigel i 16 R 4, A8
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Table 2

leuprorelin acetate SR for injection. LA: Lactic acid; GA: Glycolic
acid; NMP: N-Methyl-2-pyrrolidone

Dosage specifications and product formulations of

Eligard . Polymer NMP
. LA:GA . .
formulation/mg quantity/mg quantity/mg
7.5 50:50 82.5 160.0
22.5 75:25 158.6 193.9
30.0 75:25 211.5 258.5
45.0 85:15 165 165

2021405 H, B R -7 A 3 AR 800E S LR 3R 1
FDA fit#t, F - Mo 01 A0 51 B 107697 . 1% 7R H &
6 M — IR FEMNMS TR, MAXENSFhE
42 mg SENH AR (AR #h) 184 mg PLA /& 136 mg
NMP, JERK B O 2R O B AL AR R fEN
Eligard $¢ AR 1 F+ 2 7 i, 38 5 4 FH FR B 82 o TR i A2
NIEE LYy, B RAR T 2 IR S AENER P RS
VIR 5y T IRIE F 0, AT S 3 1 B 2 9078 2 5 48 1
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29 AT AR R RUREES . R, DA 2 25 S 2%
5128 (G& RORE: 0T A1 91 B ) A0 2.4 28 G&E MORE: JL3E
HHORK M P L) 4 PR R R 2 TR R R R R LA SN
[ 7 3, % R B E S SR I PR T 6 A A
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Table 3  Dosage specifications and product formulations of

Sublocade and Perseris

. Polymer NMP Formulation
Formulation/mg . .
quantity/mg quantity/mg volume/mL
Sublocade 100 178 278 0.5
300 533 833 1.1
Perseris 90 228 282 0.6
120 304 376 0.1

2018 4 07 A, FDA it 7 F 15 Bl K &0 5 571
(Perseris), 1% d A B AN REH — KR B BR 52 R v 5
700, TR 97 B B TR fk 4 ZEED Y, FE AN = R
FP= S C T WK 3o 1% iR G B R S 2R A R
G, A — T 78 NMP ¥ il PLGA FRAA VR S 2 F—
YR BB K (AR E) (e, [ 07,
T I T P e AN WIS S SR R IR IR A, TR AR e
(TR B . TR R IR R R RS A 2, 25
TR TR T 4™ P — o AR U EE AT ) S B, i CR R 355 T 28 R
P 4EFEIE ST T N I I 259 B, N BB SR R A AR e 1
BIT AR . MR TSR R R, 1% 0 B B
I R4, 75 1 IR S R 4~6 h BRIk 236897 1 2
W, TG TR A% R 85 6 Ak 3R IE 3 8 1 R R B A AR 7
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1.2 Biochronomer 5 7K: pH Mo [ BY B2 J& g B 61 #h
1.21 #HAKRJEIE  Biochronomer ¥ R A% 0 A 5 IR
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A B R . —J7 I, 7R N 78 2 B K 70 R A Bl
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T, RIRBR R 5> 1B AR BAE 3 5, JT AR s g &8 |
R, ERR AL BRI RE . 2459 B R T 3 A
JE I TR DA B (T 8. WA R H &R IR
T A Lol 288 L FH 2 350 5 1 24 W) R TSR
1.2.2 F@ELZR SR A RSO R T AR S
AL AL 1550, FE R )RR N O B 0 B HL T
NG O 2 BB (0 1 R VR VS W, RS O 10 mg, P27 TR )
ROV 3% = 2 B R IR R IR (triethylene glycol
polyorthoester, TEG-POE). H % 3£ 5 2. /%, ‘B A TH &
o & B4y 5 228 A1 98 mg, BN T AR 0.4 mL.
1 77K FH P 0 S 48 00, B BT I B R,
B S B AT TR AT S S (24 h ) AR R E (2~
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1&B REE 7 7, S 5 T 2020 4 09 A f12021 4 12 A
3% EMA F1 FDA (1) 1E 20 A, 72 il BC 07 6055 259
3R R 29.25 mg-mL ! 2% £ R 0.88 mg-mL", 4
Kl % TEG-POE 730 mg-mL" . =% %5 293 mg-mL".
LA 117 mgrmL! & 5K ER 0.59 mg-mL". AWLL
PR e BRI I XU AL ik 1] B, AT EL R DRI BB
PRSI TE, IR A T SR AT COX-2
it Yok /D> JERE R 1R, Gl AR S5 RAESEIR . FHEC B —
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A TR fih A R B b S IR AL . BB BTy IR ELAE
B o, 8 E AR AR E )RR A . [R AAR  2
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Figure 2 The specific structural formula of polyacid ester
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1.3.2 FEEELZ 20234F05 H, 2T FluidCrystal £ A
JF R AT A i SR 157 (Brixadi) 38k FDA HLiE |
T, 739 JA I F50A i) 7510, 750 B RS A ST IR 4.
AR B S U7 38, TR T R A 2 25 W) Rk
TR, e — M TC B R T R B 0 ) R RO S
VB, BT T R SR A g b, IR SR s R
TR % dh e O R IR R (R
RIHE), @ ERT I PR B . FIRER
FI23G At Sk, TR B R S s A, AR
PR R, o/ A, FRAK 1 IS M AR 77 A . LA, 72
B € RBE N 52 K ), W] B T Ja 3T, o TisE
il P H — IR 2R R B S B T P U e 7 i o

Table 4 Dosage specifications and product formulations of

Brixadi. GDO: Glyceryldioleate

Dosage form Formulation composition (v/v)
Weekly formulation (8/16/24/32 mg) EtOH 12%, GDO 43%, SPC

50 mg-mL"' bupivacaine 41%
Monthly formulation (64/96/128 mg) NMP 31%, GDO 24%, SPC
356 mg-mL" bupivacaine 15%

5 T FluidCrystal £ A S & 1) K 25001 77 0F % 3k e
O & Z N T AR F 2. Bk
H T (CAM2029) 78 £t 5% Ji% 3 AE Rk i 2 1) T3 s
PRAFE T JE 3 35 I IR 3R 25, H AT 58 ki 24 b
THIEIRAZ . SIA T E S 7 0 5l Ik fRosk A L,
A B A 24 8 R AE, T 2 B
R0y A= 4 ) R R, 24 9k 8 — s i) gt 2% TG AR, AT
I E AR IR T SO . R T AL G K R
7, CAM2029 3% I B8 045 245 2 45, il Wil s A
TS AR SRS 0 B B R 2, BRI TR AK

RN IE 7 (A PES [R5 R e 7R B AR (e
JiR 3 2 R SO R A AT B JE /R (R B3 3= 2
Y1) A& H A 3 (5-HT3 2 ARFE B s ik CEK AR
FAh) K\ FEAEE K (GLP-1 2 BB 7)) TE N £
A i Bl L 23 S A R R TV 0 A B B . Fluid-
Crystal £ AR I8 i AR 1958 A0 AR AP L, 7T Sl
XA E 4 F & LogP H AV HIKE HEIS B, P &3 1&
PEYEFEH AR R B B

1.4 SABERHE AR

141 HARRE FEFE KRR TR (sucrose acetate
isobutyrate, SAIB) & — i nJ A= 4y 4 fit 1) Ji Aor 58 fie ik Jo
MRl B RISV 7. SAIB 2 REHE /> 7
8 AN PR LY £ TR AN S TR Sk B A ) B I
SABER 3 AR J5 24 ] 1 (8] 4 7R, SABER $ R 2T+ [ Az
BB, R ZGHLHIACHI TV 79 #. 5 PLGA A
7], SAIB & — Bl /Ny T4 53, LA e 6 FE A1 B 7K 1 Y A
T RAFAE . KR I SAIB B B I3 77 V4 i )i 286 i B¢
IS, 8 T FEANE NG, R FIRGE#UCR, SAIB 7
T 18] (A LA P 5, S5 TG V350 20 T G A B 5 4 SR 4,
TR /N R R . RIS, BT /K BN, SAIB 4
TR R W] e R A — e AR K, X — i R AT e
BB 531 R iR A5 A FIAE AR 7 5. B SRR
AN 14 KRR L 2, BT R R S 4 A . TE
I FE A, ) o S TE N 4% TR B R, A4 R 193D
PESUE R %, BATE A . SAIBTEAR T 2R
T Ay R R R0 2 TG A PR TR B, X e AR = 5 T IR U
IR A B B o T SRR R, IR R S
TR PRE P 305 R 2 R T A S VA T ) R BE A R A B
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Figure 3 Technical schematic diagram of FluidCrystal



- 3014 - 22224 Acta Pharmaceutica Sinica 2025, 60(10): 3008-3018

Drug + SAIB+

Intracorporeal injection

oronnie solvent
P
Y \\\ >

m

N ey e

% Diffusion of SAIB froms a
organic solvent —p- high-viscosity gel
into body fluids to encapsulate the

g

Figure 4 Technical schematic diagram of SABER. SAIB: Sucrose acetate isobutyrate
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Figure 5 Composition of BEPO technical components
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Figure 6 PG-Depot technology schematic diagram
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Figure 7 The specific structural formula
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