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Abstract: The neonatal Fc receptor (FcRn) was first found to be a membrane protein that maternal antibodies
transmitted to fetuses and newborns, and also expressed in multiple organs and tissues for whole life in adults. It
plays a significant role to central regulate the lifespan of immunoglobulin G and serum albumin, as well as its
involvement in innate and adaptive immune responses. In modern biopharmaceuticals, FcRn is a great potential
drug delivery target and a highlighted subject for current research. This paper briefly describes the basic biological
properties and action mechanism of FcRn, as well as the commonly used drug carrier design strategies of FcRn,
especially the functional applications of prolonging half-life, targeted drug delivery, transmembrane and antigen
presentation and so on. We propose that these distribution in different tissues and the diverse biological activities
may have significant implications of targeting FcRn for novel drug delivery systems and immunotherapy.
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SENALETRYT B B S B MBI A i e 55 7 THAA &5 R H Y
R, I HAEBR G U HE N T KRR IR GETE . {H 2 K
SER ) S 2R MEAN G 55 1, (AR ST 2% 80 B 73K (gastro-
intestinal tract, GIT) A& 5) T~ F& A Mk LLEs ot A4 B¢
Bt I 24 1) 38 32 475 AR DA ik 3 (intravenous injec-
tion, iv) 1% ¥ 41 (subcutaneous injection, sc) A F .
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MR 5 ¥ 250 21 S LR L 2y W VA S AR R FE
ARG~ B Jeb 35057 110 A B I AER N B 92 Jo 1k 6 PRI T LA
o MRYE I 175 2, ALKy 1 25001k R G it
RARAF I N E L H AT I A BRI .

A2 )L Fe %2 & (neonatal Fc receptor, FcRn) /& —
MEFERRMBAEEES, 225 TARN &M
Wy A i FE . FE T FeRn B 25 5400 50 B - & B4R
TRl G B 1gG B Fe B TR i S5 48 m A 24
Y2230 77 1, JU R G R A2 H AR I R b Tl
PINLF . BfioE X FeRn B A5 Dh g itk — 4248, IAE
) 5 2246 ) - 1 17) FcRn 265 938 325 ™ F AOF 78 A
FeRn HUAR 0 K o A LZRIR ¥ I\ FeRn (471 L AR %
iee  H AT Fe 259 K FI R DL R 95 6 s A= 40 ot e
2524 PRV R R 1) S5 DT TH R T AU o« 456 A B BT
FEH) AR, IRAE T FeRn {245 356 32 e S 8 V6 97 L
R AE R RA G AR T B R A5
1 FeRn#ik
1.1 FcRn FcRn & 55 2 8 A4 ) L i 1) 2 4k,
WO A A )L Fe 248, BE A O 50 2 T 7L T 58 .
TEMIG K B W, FeRn fE G B -G JL 9 B 4t g 4 & 4
W37 2 4B (syncytiotrophoblasts, STB).CD68™ Wi 41|
Jf &5 v 20K FE AR ORGH, BRI e 3R B B G (IgG)
Id FeRn AR 45 1i6 )L™, 728 4E LI, BEAL I 1gG A
BEA@ I FeRn %18 20 A2 ) LS AU A, A A JLAS B
I 0% R R B BRI S R, THAE T R G
563 I R R R DA Y TR IR AR LIS, A
PRASFE 75 B BHARSRAS TG, JEBT FeRn [ ZhHE A o
e Is K7 O o B R R 387, AE A3 B 577 AR 1 1gG FE &
WANES Ty A, DT S 3IL7 B o0 >R 5 R A

NAE AT JG FeRn R IE KRR 518 )L/Mg
2 248 P T g X 33k 1) 2R I8 KA AH AR, I HLAEBEAN I
T8 A, X R RIS R A Y, FeRn 75 b 52 ifiL
BN R I B R IR A R L AR B A
AR AR B JBG B 8% B0 D 2 2 41 Y (antigen presenting
cells, APC) FIHEAN I Il R G55 h A RIET . NCBIA&
PR 0 s, B SR T (RN A-seq) K IR, G
FcRn o B (1) FCGRT 4 K 3 FZ HE P G2+ — 48 1
25 /N FUIE (https://www.ncbi.nlm.nih. gov/gene/
2217/?report=expression). 7L A JIE H, FeRn mRNA
FH e B I 208 & 43 0l 2 3 o 45 > 1Bl g > S g >
T Z48AY. FeRnfE4 & Z HH /A RIL, 4 T4
XX Ee ] AU 210388 AR 2 Bt AR R R 1A (B D).

FcRn J& — Fh iU #O H o 5 35 8% A1 g2- T ER 2R A
(B2m) B B I AR, a BELE LS b5 W
YU R AT (MHC-T) F A 5%, B fE B 8 17

T 4 ff 32 AL JFIKS . A B FE 4R 7R, FeRn [ o 5 1] A
5 1gG Fe /B BEAE A, (B g2m LB 5 o B IR I
P 20 2% 5 FeRn 1) 45 # F 0 PEFI T e
1.2 FeRnBIEYZFTINEE  BFE AN FeRn (15 F
TR TR AR 1gG AIMLTE A 28 (human serum
albumin, HSA) & G 75 Jf P B i, AT ZE < F 52 HI4E
FIAE 2 40 B P % 18 32 4R 1) 7% Ml 75 AF A (transcytosis) .
BE 5 W 7 TR N, & B FeRn £ S 336 5 5 1t &
NEZEIVEM .

IgG FTHSA 2 I & F & M Mg & A, 5
I 3% 5 I 80% ~90%. TgG H1 M 4% B % (H ) Al
Pk BE (LBE) 56—, H s Y B 45
1, Forb gk g 455 PSR 5 12 1) /2 Fab 1] 22 [X, Fe [X /2
PRI CH2-CH3 [X 3, T3 o 1% X 35k 55 40 i 3R 11 1) Fe
ZAK [FcR, 45 FcyRI (CD64). FeyRIT (CD32). FeyRIIT
(CD16)FceRI.FceRIIAI FcRn] 4% 4. FcRn f& 4k £ {4
W IgG AT HSA & 25 i #% 0 i 15 R 71 1gG 5 FeRn
Gha— M2 180101, 1 HSA 55 FeRn — & 121, 7
DA[R] Bf &5 & 75 FeRn AN [F) 45 & A2 512 1gG B HSA
W AEEA BN E AN, £ 5 R L (pH 6.0)
1) N #1& (endosome) H 5 FeRn AHZS & TE L H &4,
N T 228 T I PAY S A R N A, A4 1gG B HS A %% 38 3|
4 o 2 T %) JF At 7 L P 0 A B[R] — AN R T
B {ERANpH A YE (pH 7.2) B, 1gG 3 HSA K5 i 25
FeRn FJ 0 NG B, J8 3o i N 3% £ - FEAE SR AL, A
IgG Al HSA (1245 1208 19~21 K, 1 HeAth i35 25 (1
U IgA FIEFE W K o 5~7 KB, L8R 5T H 5%
PePE R B SR UG, BT FeRn A 5 1 5 478 2R L ) 4
TG 7E AR N B AR, A S % S S 1R B 87 s B Jm i) 24,
{55 I B

% M A 2 FeRn 28 2 N B B AR W) 5 D) g
1B — Pl ke 1) 3% 7 24, B 7 BB A F 1gG 8L
HSA 7E ML & 57 41 B (5% o 7 LA, I8 7T A 5 1gG 7R
FLAth s A AR 3R 1K FeRn A MR 5 B & /E H, i 4t B
Ji7p 3 AL PR B R AR BEIE L R TE  FRTE E R (2 4l
JiL) Hh S, G AR BEAR IR A i TE | TE Y TE
LG fE Y, 1gG AT ATE B AK 1 40 Bt B P X 1) i2 i, BE
AT LA [ 280 448 ffa 55 % 1 ST DLGE R B R Gt N 4 B o
LB

4N, FeRn 7€ 1 J5 52 336 40 iy APC Ui 218 41 g
(dendritic cell, DC) . F W 41 il F1 B 41 fi & 2 4 & K
PRIE (FEREENFRE L) YPii-inE s
¥ (immunocomplex, IC) IgG-IC 5 APC % [ 1] FcyR
e, B T 2N SRR, 2405 T R
TSR AR TRV . X L FE Y 7E A AT AR P, W ATP
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Figure 1 The biological role of neonatal Fc receptor (FcRn) in three different periods of human and FcRn targeted drug delivery systems.

A: Third trimester. Maternal antibodies passively transferred across the placenta by Fc domain binding to the FcRn on syncytiotrophoblasts

(STB), to achieve maternal immune transmission the first time; B: Neonatal period. Immunoglobulin G (IgG) in breast milk binds FcRn of

neonatal intestinal epithelial cells, crosses the intestinal mucosal barrier and enters systemic circulation, realizing maternal immunity trans-

mission again; C: In adults. FcRn is expressed in various tissues throughout life

(V-ATPase) 57 % T Z il B2 P (pH 6.0), IgG-IC 5
FcyR fif 55, 3 5 s N FcRn 45 &, 4 1gG-IC 43k . 5E I
3% 23 9 I 4% 2 MHC-1 (CDS8™ T 41 i 1: 1) A1 MHC-II
(CD4" TR b, JH30 T 40/ T 1 S i R Rl
A UL, FeRn AMY AT LLES & ORI A Bl A4, iB 7K 0 T
— IR IR, BES LA E B 1gG RS 4
i B G, XAeS 5 Ui 20 iS40 T 40 7= 4 4
JENZ . FeRn (193 R AL W) % Dhie B % AHE, A B T %
A1 L G P 2R G I R e 2 R 40 P G 38, I T
BRI RGE, IR N AR DR FR SRR 2, KA B+
SIS LR AP (B 2).
2 §t3%f FeRn W2 FF & K 2 A

FeRn A& — AN AR Py JE & 8 22 (10 [ g 5 0E B
PG g2 I F i, BEATAE IR TT #E AL, R B IS M AE
F, HR0Z AT DE R “ e ia 97 I 2 G 4K7, Seal A fUA
JT Rk 4 A E R - B AT &% FeRn (254 £
OO R E PRI KNG Fe & & A A& A b
& A APUAZY) Fe Bt J7 1, 18 FeRn JF R IR9T

NG 22 5 2 1A T 2, 1 40 $E 1) [R] i 3 RE S
P

2.1 FcFl& (Fe-fusion) f1HEHFE A (HSA-fusion)
RE¥ERE  Feild 5 A2 FeRn 7E IR & BT
I, HRR B 1gG ) Fe BB HSA VE Nl & £E 18,
IR R E S Fe P ARG £k, Fc 5 FcRn4i&
TGl B AR B kG B VUK AS  H N R IR, BUE
R AR R KM Y], CEH 120 Feft&
A AP TG K (R 1), A RENE TR
FIARIAF 13 R, X se ) R A A DL gH iR 1
PUE K B = BEANE VEDIRE IR SR, & 1K Fe it & &R A
AL fE PR BE Th RE 2 B 2 1 [ AR W0 705 1, 38 RE S I
FoyR S/ S A = RN s % H AR ERAE R G, 7240
¥— REESA S TaAfmm s, KIS
(etanercept) /& 1998 4F 3 [H £1 5t F1 259 & #1 )5 (FDA)
B 1A R 1 iR PR BE R - 32 4 (tumor necrosis factor
receptor, TNFR) 254 .t /& H § & B 2 1 Fe il & &
H, B AZETNFR-2 (p75 TNFR) fI i #h 43 5 N 1gGl
(1) Fe BUAHETE M. FEVR T 28 WG G 71 2 45 J7 TR AL
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Figure 2 Mechanism of FcRn. A: Mechanism 1. Bidirectional Fc mediated transcytosis; B: Mechanism 2. Long-recycling IgG/HSA; C:

Mechanism 3. Antigen presentation. HSA: Human serum albumin; IC: Immunocomplex; MHC-1: Major histocompatibility complex-1;

MHC-II: Major histocompatibility complex-II

BB (HHAR S 57 B TNF (sTNF) 45 &, /1677
B G 88 11 5993 352 s P 25 W 9% (ulcerative colitis, UC)
55 % B (Crohn's disease, CD) L) /RFEAH

2021 FE 3R E FR AL 117 1) Fe Al & 2 A1 2590 i i
FH & 20 BRI IR F IX-Fe @& 25 [ (Alprolix). B itk 2
SRR - (BLy'S) 52 % i85 L 500 771 B 80 1 S 30 R
Bc A4 A HAE H 931 (TACI)-Fe it & 2 1 (RC18). #EA
IIfi PR 1) Fe fil 5 2 10 A5 A AR SRR 10 Fe b &
A SR (CXSL2000172, T AR 56 L 4 15 CD47
i) SIRPa-Fc il & & 1 (IMMO1) E 41 A L8 N fz 4 K
[A ¥ (VEGF)-Fc it & & 1 (HB002.1T) Fl s 20 N\ K
W -Fel &8 A (F-899) 5. 10 Hiet i 2 697 i H
4 B S Ak R FEALEE 2 (ACE2)-Fe fil & 2 11 (HXL71)
SR LG R 7« Clinictrials. gov & 78 A 27 40 Wik
NI ARG ) Fe@ A& A .

HSA 72 75 — ML R & R AR, HAE N 2594
AT A ) AE S T B R B TR AF o 3 BRI AT 3R X ri
G AR AN % 52 P, Bl A HSA &
H# 2y (% 1). EHNANKR-2 (IL-2)- HSAmﬂ/\ﬁa
albuleukin 5 rIL-2 A L, &7~ H B4 B9 254880 ) 2445 1
CEEEK % 6~8 h, BIHEFRF A rIL-2 112 1/50)%,
Lombardi Z5> ) & 7 %t M K+ IX (FIX) 55 HSA T2
AR R A B A, SIS PESE S T 8 f% 3 7E hFeRn
RN R K S W 2.5 £ . FRIEREEEA
1% PR ¥ HSA fil & 2 (1 F E 4 HSA- T3t & (IFN) a2a

Al & A L F A & -21 (IL-21)-HSA HEAEEIE:%M&
(JS014) 2. % T Fe [l & 50 HSA filb & 25 24 i mn &

M7, B A W FeRn 25 & )RR & \Fe 2 BRAL A Fe- ?Pﬂﬂﬁh
S5, WA 2P Fo /N B bL A A BEA RO AK FeRn
%E@ﬁ [14,15] R

2.2 HEHFRnATTESREMERR  HE R
T 32 R R MUK fo % R R R S AT iR B R
a7, WV IgG ) K E B, T 7 LA R I B2 G %
P, RHE T R R AERUR R . 1RIT I RS — 2
o 7R B B ST TeG (16 FeRn VR R 5 i 3 75 4z P 05 5
Ji 1 1gG) FeRn F. 5 [ BT 4K L p2m 55 [ B A4 S 55 4
454 FeRn [/ IR S/ 7p 12507l id 47 51 1gG 1Y Fe
Bt5 FeRn 44, IR K & 0 PE 1gG M5 BRoE FE, 8
FOANFRAE AR A AEFR A 534, 38 BVE 7 4N 4 B B #
WLTE 77 (generalized myasthenia gravis, gMG). J& &
FEME ML /MR kD (primary immune thrombocytopenia,
ITP). HUIR AR AH I PEBR Y5 (thyroid eye disease, TED). 3-
W YERIEIE (pemphigusvulgaris, PV). 18 P 78 1 It i #
P2 KA 29 (chronic inflammatory demyelinating
polyneuropathy, CIDP). 4 J& /i (psoriasis). it JL #1138
A LV I Y% % 95 (haemolytic disease of the fetus and
newborn, HDFN) Flia $70 44 84 [ B G 9% P4 4 1 14 375 1
(warm autoimmune haemolytic anaemia, WAIHA) 4§ H
5 G MR 1 H

FcRn H BTN A T —NEIT B & %550 1
B T, B TR 25 C & OB R BT 3 R X
RZ5Y)ELFE 1 R E Bk B BT (rozanolixizumab, ITIAIE R
X5 efgartigimad (TG ARIRLS, KN EMA O & 4E %
fIbE, IEAE$2 % FDA [ # #2) AEH] 541 (batoclimab,
HBMO161, T/ i PR K 56 ) - SYNTOOT (11 H# I PR
) 5%, ABY039 (Y31 PR 046 ) 52 BT I PR X 36
Jei DRV T 1) 4 9% R M T 2020 4F 5 A 28 1k, 18 A TR
AR RSN R R IF R IMVT-1401 (4 NEPLE, T
b Wl R T) . 2021 4F 8 [ [ 5 £ i 24 e B
R 24 5o PE R0 (CDE) A, 1 AN #E 1 FeRn Fi 4K
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Table 1

Approved Fc-fusion and HSA-fusion by Food and Drug Administration (FDA). TNFR: Tumor necrosis factor receptor; RA:

Rheumatoid arthritis; JIA: Juvenile idiopathic arthritis; AS: Ankylosing spondylitis; PsA: Psoriatic arthritis; PsO: Plaque psoriasis; sc:

Subcutaneous injection; LFA-3: Lymphocyte function associated antigen-3; im: Intramuscular injection; iv: Intravenous injection; CTLA-4:

Cytotoxic T-lymphocyte associated protein 4; IL-1R: Interleukin-1 receptor; CAPS: Cryopyrin-associated periodic syndromes; TPO: Throm-

bopoietin; ITP: Immune thrombocytopenia; VEGFR-1/-2: Vascular endothelial growth factor receptor-1/-2; AMD: Age-related macular

degeneration; RVO: Retinal vein occlusion; DME: Diabetic macular edema; DR: Diabetic retinopathy; mCRC: Metastatic colorectal cancer;

GLP-1: Glucagon-like peptide 1; TNSALP: Tissue non-specific alkaline phosphatase; HPP: Hypophosphatasia; EMA: European Medicines

Agency
Name Protein Indication Half-life Dosage & administration Approved
Fc-fusion
Etanercept TNFR RA/JIA/AS/PsA/PsO 3-5.5 days 50 mg once weekly, sc 1998/11/2
Alefacept LFA-3 PsO 11-12 days 15 mg once weekly for 12 weeks, 2003/1/30
im, iv
Abatacept CTLA-4 RA/IIA 13.1-16.7 days 250 mg once weekly, im, iv 2005/12/23
Rilonacept IL-1R CAPS 8.6 days 320 mg (on the same day at two 2008/2/27
different sites) once weekly, sc
Romiplostim TPO ITP 3.5 days 1 ng-kg" once weekly, sc 2008/8/22
Belatacept CTLA-4 Kidney transplant 5.8-13 days 10 mg-kg”, iv 2011/6/15
Aflibercept VEGFR-1/-2 AMD/RVO/DME/DR 5-6 days 2 mg every 4 weeks (after 3 months ~ 2011/11/18
once 8 weeks), intravitreal injection
Ziv-aibercept VEGFR-1/-2 mCRC 6 days 4 mg-kg, once 2 weeks, iv 2012/8/3
Eftrenonacogalfa Coagulation factor X Haemophilia B 86-97 h 50-100 U-kg”, repeat every 48 has ~ 2014/3/28
needed, iv
Efmoroctocogalfa Coagulation factor VIII  Haemophilia A 12.7-19.7h 50 U-kg™" every 4 days, iv 2014/6/6
Dulaglutide GLP-1 Type 2 diabetes mellitus 5 days 0.75 mg once weekly, sc 2014/9/18
Asfotase alfa TNSALP HPP 5 days 2 mg-kg three times per week or 2015/10/23
1 mg kg six times per week, sc
HSA-fusion
Albiglutide GLP-1 Type 2 diabetes mellitus 5 days 30 mg once weekly, sc 2014/4/15
Albutrepenonacogalfa ~ Coagulation factor X Hemophilia B 12.5 days 50 U-kg™' once 3 weeks, iv 2016/5/11
(EMA)

nipocalimab (M281, TG RS ) 33 5 9 3R 15 I AR 1K

B BRRVE AT, UIF R F6TT eMG (£ 2).
Table 2 Clinical trial of anti-FcRn drugs. gMG: Generalized
myasthenia gravis; CIDP: Chronic inflammatory demyelinating
polyneuropathy; PV: Pemphigusvulgaris; TED: Thyroid eye
disease; WAIHA: Warm autoimmune haemolytic anaemia; CDE:

Center for Drug Evaluation

L Dosage &
Name Indication . . Phase
administration

Rozanolixizumab gMG/ITP/CIDP 7 mg-kg" once I
(UCB7665) weekly, sc
Efgartigimad eMG/ITP 10 mg-kg " once III (EMA)
(ARGX-113) weekly, iv

CIDP/PV 300 mg, sc
Batoclimab eMG/ITP/TED 340 mg, 510 mg or  II/III
(HBM9I161) 680 mg, sc
Orilanolimab gMG/PV/ 10 mg-kg " once II (gMG)
(SYNTO001) WAIHA weekly, iv /11 (PV)
Nipocalimab ¢eMG/TED 30 mg-kg" once III (CDE)
(M281) 2 weeks, iv
ABY039 PV 200 mg, sc I, stop
IMVT-1401 eMG 680 mg or 340 mg  IIb, stop

once weekly, sc

3 §t%t FeRn I Z54IE % REE AR

30 MEHYFBRBE  WHTHTR, Uik 259 48 7k
P2 2 0 5 FeRn (945 & 1 A K. XEHUIA ) Fe
7 53T B0E W] LE— SRR 1 25 K30 )1 2Rk
KR s IR SRR JE N Wk T 1 JER 7 40 7
THE MU Bh B85 7 VAP, R @RI Fe RABIA, 1
b pH 45 1% 1) Fe-FeRn A FLAE FH, A FL7E pH 6.0 2% 14
NEEA SRR, MTE pH 7.4 544 F Fe A6 M FeRn _E iUk
iR 5, G A R S PR, SCILOE H . 2018 4F
FDA #L#E T 55 1 4> Fe TF#24k R AR 1A 245 %) ravulizumab-
cwvz, LEMKIE2 K, B N FE S A BT 1 Ik
ki FHGTT - Ak, Xencor [ LS A8 & (M428L/N434S),
pH 6.0 B 5 FcRn [ 55 1 Jy 4 i 1 11 527, R A2 4k
M252Y/S254T/T256E (YTE) 5 hFcRn f145 4 515 Fl 714
7 10152 I8 4 AAA (T307A/E380A/N434A) F1 KF
(H433K/N434F) 51t 60 i Fe RARAR O & g ikaE™.
i FiX #5275 5 R, MEDI-524-YTE 1€ £ S8 44 P 2
FEHAE KT 4 50, AR 2549 motavizumab-YTE 76 A
P P9 2 32 B3 AT IA 100 KPP IL-6 B 50 [ BT 44 B 24
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WBP216 (MEDIS117, Ib/Ila 3 lIf PR R 56), 2 2= # A
40~60 K . ASH = Qiu ZEPRK A — Mg S5 PE R
hFcRn ) B EEPUAR (scFv) F8, th ] LAl H7F £ 88 Ak
P FR) S $57 3605 B I T S K 51 249 200 ho

MR, BT 1gG-IC E W) Fe B 5 DC. H 28 8%
5 (natural killer, NK) 41 i « 5 1 40 A A0 o 2 4 201 g
S5 2 HI 1) FeyR &5 &, Fe B o0 34 3 22 S 30 41 NK 48
J A S5 R 404 406 1 24 i 25 /E A (antibody-dependent
cell-mediated cytotoxicity, ADCC). T & & #i 17 41 iy
7+ W A F (antibody-dependent cellular phagocytosis,
ADCP) AFMARIS A EE/EH (complement-dependent
cytotoxicity, CDC) Z¢E H I 42, {H FeyR AT 5L (K 2
A, 1K L SR ATY SR A T AE B & B ] Y AR
AR Fe P26 (5 X [RI A AY) (40 & K 5 s BE DU 1) Fe
AT 5 SR, R REVE AE () B I . 12007 4F FDA b ifE
9T CS #MA T eculizamab, FL&5#I I T 1gG2 K 118-
260 Z KL R 7 51 Rl 1gG4 (1) 264-447 F SE /R 7 511, fd 3
ADCC 1E F HE 5 /N & R I A 289, (B A5 =N,
FoyR % Al (1) 38 4% 48 S v s a5k 2 Fpiia /i S0 E &
T 35 VRN 98 PR 1) 5 Bk, JL AR R VEIA % (inflam-
matory bowel disease, IBD) H' 1gG ¥ 3£ b 7 . 9% 3l
&5 DL FoyRAS 5 58 B 1) A8 55, 00 2 5% M 92 9 1)
FEEERT By DUER XY Fe 7 90 1 W o Fl e i, &% 4T
PEAY 1gG 2% - FcRn Al FeyR &5 2 8] {28 4 B 42 4L
MK o
32 OBk - B % IR & #£ (oral-intestinal mucosal
delivery) Ji7 I 5 24 i o R il A= 40 K 73+ 25 9 il 77 i
J¥p 32 () 32 B EE A, 24 a8 sk w h B e 32 Bh i
et i bR A, AR eI b R A A R R A B
VE R I B 40 108 R N2 S G . AEVI R T2
W (B v BE U AAR) TR AN g b R W N RT 2 e AN
TR, SERE IR B 1 e 1 AR 2h 25 1 A= 0 R IR
T 1%, A EEIET0.1%.

HH T FeRn 7E 7 b B2 4R I5, # A T RedE N2y
Wi i B R 7 12 A, i i HS A R AR Ak 2 Bl i
Kok 5 FeRn [ B FYE, 38 S 3818 A8 1525, Azevedo
FUNK AW b R AV E A A I R R ALR - A 2
B2 IR Y - R & % (PLGA-PEG) il # 1 48 K i
(nanoparticles, NPs) 5 HSA AZ &5 1 J, X ik & 2 3
1T 7 ALE, PRAMNN A S5 WoR, B A 40 i 2 B B s e
77 b BT A2 7 HSA-NPs 86 111 1 2 £%, #F 58 & I hFeRn %
LR/ RO R 2 TR R 24 i, BeAE 1 h g I RS
12 40%, BA7 AR -

WA KRS Fe BBk, AR 2 228 W T AR R 2%
B, 0 Pridgen 250 il £ 19 1 Ik 499 2K KL 3% THI 1 BX Fe

(NPs-Fc), il B 75 Rz () R M DX 88 (+ 8 W Fn 45 B 56
K1), 5 W b Bz 40 0 2 T ¥ FeRn S35 A 45 &, AR G
I IS AMIRE i, A b iE i i b R iz, ik N I v A
oo fE/NEH, FIREE M) 718 FeRn [ NPs-Fe (£LE i
5 R) g il bk Rk N M AE IR, TR A
13.7% h™", 17 AESE 7] FeRn [ 408 2K R0 11 ~F- 35 IR e %A Ay
1.2%h', A Z 1T 12 /% . 7F FcRn 3 A B /N 524K Y AIE
] T NPs-Fc & 4% /F 1 5 FcRn [ H 8 M1 56 % . Qin
VO FH AT A= 0 B i R0 AR 0 RE 2 1 SR I I - 3R 2
TR O N ERILIRY) (Mal-PEG-PCL) 5 Fe fHEX, &
EFRE TN T AR O RAEYFR A E, EK T i
TEERE L, IR T AR MR AL R . Shi MY
Hil# THFc BN R O - RAR-Z I ORILE
¥) (PEG-PLGA) 44>k ki (NPs-Fc), - 3 28 A8 Bk 11 AR
G2, FPERERCRAL T B gt R HIBNIE R T
— o0 %] 27 4% i S E Fe- IR LA (liposomes, LPs) i Ji
By R 1k R Gt, 1% 8 0 B A A U I B R
(HA) 7%, HIREE 245, Bt A6 i 3 i 260 W59 B2 38, fisk &
THIE RS HA RS F M4 S, SEOLEM .
LPs-Fc % [0 [f] Fe #: [ — B % 52, 5 18 FcRn 45 & 52
WEIZ, B2 WALE M TE WSO 3 A . 1 BURE PR /1N B
RS O REA 2 ), 7T LA R8N 85 RSl . Song 6
Py 7 —F R FH S 17) FcRn (1) 45 Bk FeBP B4 I 3R 2 —
fi - % e- C. W B (PEG-PCL) i 3, LA Caco-2 4 ff A 401
Ji7 38 20 P, 7E pH 6 2544 T BT LA v 2038 b 1% HURE o HAE
pH 7.4 IR 855 R AN HE, 2 AW 20 R UE PR A 1 AR i A
BBk . SRG R A, J0i8 /& NPs-Fc. LPs-
Fc FlJiE R -Fe &5, 7] LLE B4 & & 1T 2593k R 1)
ZREE, T H X B3 1% R 4508 B A M A 4F
NPs.LPs 55 7] DLUALZE S AR 3P R 73 1 254, HSEEl Ky
T2 s Iz, b X ig %k B 12590 1 o0 508
R

T, A B\ Wang SEUILE Fi A 58 LAl b, JE
[F AL BB S ARt S5 078, M35 FeRn A R IF45 & fig
J1H FRBEBUAR F8 7F FeRn HE 3L /N O IR %A 26 )5, 1
Tt T g, & b AR IE K FeRn 454, 4
¥ ia 2 MG, v LKIE 172 he NIRYT B 18
PRI G HAZ IBD 55 3 & e MEgm, H R bk sl &
EASFR R T2 R TR

{HAF IVE A, 75 R R SR #d, th TR R
2 Bt PR AT DL b A BN U FeRn, JE7E 40 i b T RE
TEFT e o, JUHEAE B & % 2% 1BD i 2
RAET, FeRn B3R IA FSE A 8 1% 2 K BRI
T, FE T X FeRn FUALH]FIFE AR, BARA
— LG (1) Jip 0 R 12K R W M O e, R UE B B
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ALAT YRR S A SR, R B R B A BRI A —
B .
3.3 E-FiZhfEI$E X (nasal-pulmonary delivery) 4
TSR A I gL, FeRn £E 123047 1A FH A2 e e 4 77
T b B AR, T e 1Y g AR ) 24 W) o ik 2 K T Y
g, FEaFHTINA, X PR R TR E
S, R T AW AL R R R . B EE &
N S T 2 & 4 A 2R b (R 4 B R 40 L S EC 4
JR AR 41 B FH P B2 41 B 35 205 FeRn, HERSS ™. A
W FLARZE T FeRn A5 1) - il 6 36 028, Qe (2 2148
JaA: i # (EPO) Fe il & & 1 (EPO-Fo) i A 4524,
{E 2 yd it 5 W b 52 4 Bl FeRn 45 4, % i dE N AR 75
I, FLAEWR FE BE SR T B R 45 2 (£935%), LL ot fe
F EPO 4 %y 2 549, Bern % #2117 —Fh A HSA
A5 A& E505Q/T527M/K573P (QMP), £ ¥ 5 FcRn [ 4%
ERE ST, AT oy S N 3 IR I (1) 5 AR W e is, R e K
hFcRn #% 3 [K /)N f A HSA I3 2 22 1. QMP-E 41
A BE I A7 VIR £ 8 A~ 3 0T L B 2R 7N HS A
MG AN T 3.61%.

IEAk, Fe fil& 8 9% o 4 8 T 26 I A 2 0T
o Ye S FU R B, BSR4l 2 i 5 2 B (herpes
simplex viru-2, HSV-2) ¥ [ gD 5 Fefit & J5 £k, 5
o AR CpG — 2 B JIE 45 24, W] LR 47 B 18 ) HS V-
2186 93 15 13 WU E B IR Gy o IX — SR WK B A A5 T A
I B P2 4 B 928 S N, H I e R BT AR AR/ R, (B
A4 FeRn md B /N B o Lu ™) £ 1 300609 9% 28 HIV
FeHE [ Gag (p24) 5 Fe MG 8 1 (Gag-Fe), iE B AT A
BT E I8 . Gag-Fe 5 CpG & i W )5,
INERAE N AR T R A A B R N, 75 B 41 AN
T 40 A A A2 A7 G2, %o 3z vy B T 286 20 23 B A R4
YEM . i, Ochsner FPBL T | — it J8s 2 ML ¢ 3=
(HA) 5 Fe Il 1 = R K HA-Fe fi & & 11, 7T 5 FeR
g58, MRLMNEIE, 78/ R b R 25 4T A/PR/8/34
TR EE. B FeRn $0 ik 2 ALH| BIERNBE FL, Bl G
B 5 ) Sk T 00 B8 R AN SR O — ol R B P R 1R 5
W, FL 2 LA ) R BB A% (MR T R SR R
&) WA
3.4 EMAXFEEIEIZE (blood brain barrier delivery,
BBB delivery) [fil Jixi 57 [ (blood brain barrier, BBB)
FH 5% 5 R T 1) P B A B A i, DR R 52 b SR AR
E AR HUBR 1] T 259 % ) R AR R4 R 4R (central
nervous system, CNS) FJi# 32, J& H 52 $i 74 245 W i i
S I AR R R B AR IR R 1 0.1%5Y . Kariolis
SR T — M IS H 4K (transport vehicle, TV), H—

AN TREAL 0 Fe B B 5 BBB W i R0k (R #6252 (1 2 4k
(transferrin receptor, TfR) AH 45 &, A8 5t 14 25 W 75 5 Jik
S 24~72 h 5, REAEBLAL /N BRI P I8 21 10~40 £ 1)
WRE, BERMELS 248 h J5 KJW) 32 /3 fii . Cavaco %55
¥ it — F BBB % #& JIk (BBB peptide shuttle, BBBpS)
PepH3 5 Fe If) Fe-PepH3 fili 5 5 1, ] A% id f44 BBB
1 L K S 1 P 30 o B I o B — B AR R
I3 T 2338 12 A 1 — A3 DL E BCRE , FeRn
11 1% R 40 BRI & DL 5 308 B KR &
LR N F, TR Z I FUORIE R, (H 2 2/0)
AT LA $1) FeRn 5 11106 57 i 326 308 2 i 7 — 37 19
AlREME
3.5 FhJEER[E)# 1% (tumor targeted delivery) H Al
I BH i 8 4 24k FeRn R IA PG, 530 T HSA TE/R
FEER a0, T 7E IR 37 iR B2 A, S I e PR AR it A 2R
KM T E IR, A4, FeRn M SR EIAIEK AT fE 2
I8 RN R 1 HS A TE 8 5 iR B 3 B 7, B HSA Jhik
& T B AR R A 4 HSA-ZG P Ik
Vi fe R A X A HLE] o Liu 250993 51 %5 82 7 KRAS 3
RAF Jx FeRn 35 9 /> 1) J9 i 5 55 9 (pancreatic
ductal adenocarcinoma, PDAC) 1K P AR AMERY | & 9LAE
FIHSA-Z XL E MBIt 2 R 2 nfuk. — 7
[, KRAS 748 B MR AE 3G 0 1 Joss 4 230 HSA- 2
Z L BB 55— U7 T, ANAF1E FeRn A 5 ¥ 48 i
HRRY 259 L], HSA 5 HSA- 245 9 1 Bk 4 LA BE K
{1003 256 5 fAE, A K 24 400 ) R TS B 2 388, ) i R 0 5k
RPN DR AEMIRE AL, FeRn 5 18 14
H 245 0 1) B B I A2 11 0% R L 7 BT 2 PR NI 9T AR
P, (H A0 0] DLE B HSA BB 259 JHSA 1) At i
& T K5 F 2590 ml e e —FhaT LLAI A FeRn 2508
M & 4R Bl B 5308 1) 245 40 34 126 e
4 REEERE

BT FeRn /3 AR NAPE B 2 VR 2 61, B
S8 H AT 7K 2 AL Tl I Fe fil & B HSA R4k
K23 W, (HRAEFH AR K EE T FeRn M 5
(R LE 25 H R (FR 37 nassasseassonssoh B E K
W1, BT FeRn 7R - R Al b s R IA, (259 2
A KA AT FH W i SR T AR 20 4 AR . Uk, B
FeRn /1 5 I B A7 3 12, AN 52 1 256 JI6E JF e 5 12k, 3 4
TR ENE . HE I KT FeRn 8T B4 25 ) i 1%
&R, AT RN T A B AL LR, o3
JE 0 T I A R (M 250, T AT B R 2
W55k P 1g G 206 T e 92 4t B AT b Rz 48 i 55 A (7] 52
DRl 25 B4 L, W0 TR A [R] AR ATL 61, ARAR TR 97 350R
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Table 3 Different strategy of FcRn targeted drug delivery systems. ADCC: Antibody-dependent cell-mediated cytotoxicity; CDC: Comple-

ment-dependent cytotoxicity; HSV: Herpes simplex virus; HIV: Human immunodeficiency virus; CNS: Central nervous system; BBB:

Blood brain barrier; PDAC: Pancreatic ductal adenocarcinoma

Strategy Mechanism Effect Indication Ref.

Fc-engineering Engineered Fc for improved Half-life extension [27-31]
FcRn binding
Cut off Fc/replace Fc subclasses Block ADCC/CDC [34]

Oral delivery

NPs-HSA (PLGA-PEG) Engineered HSA-NPs for Enhance oral delivery of insulin Diabetes mellitus [38]
improved FcRn binding

NPs-Fc FcRn-mediated epithelial Enhance oral delivery of insulin or [39-41]

(Mal-PEG-PCL/PLGA-PEG) transcytosis exenatide

LPs-Fc FcRn-mediated epithelial Enhanced oral delivery of insulin [42]

(LPs with HA shell) transcytosis and intestinal absorption

Micelle-Fc¢ (PEG-PCL) FcRn-mediated transcytosis Delivery drugs through the intestinal [43]

epithelial
scFv-fusion pH Dependent binding to FcRn Oral delivery of GLP-1, persist in Diabetes mellitus/ [32,44]
intestine for long time intestinal disease

Nasal-pulmonary delivery

Fc-fusion (EPO-Fc) FcRn-mediated epithelial Increased pulmonary absorption Haemophilia [46]

HSA-fusion transcytosis Improved activity and extended half-life [47]

Vaccine FcRn-mediated antigen Activated immune response HSV/HIV/Flu [48,50]
presentation

BBB delivery

TfR-Fc FcRn-mediated transcytosis Improved CNS uptake and long-terms Brain diseases/ [52]

Fc-fusion (BBBpS-Fc)

Crossing an in vitro cellular BBB model

neurological disorders  [53]

Tumor targeted delivery

HSA-drug conjugates

Reduction of FcRn and increased
catabolism of HSA

Precision delivery of anti-cancer agents

KRAS-mutant PDAC [56]

B STRK: 1 8 15T S0 R SR S S 2R AR TT

SCHRL R S AB BOCE; (R FHEL AT SR IE AL 8 51F B
LN S

FIEHRSE: PrA AR A A SCTIAR PR 25 00 5%
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