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g R ar S NIER LA B ar 2o LR IZ T SRAEPE A A B S e RO R T
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H T 2 W mT LS 42 T 20 400 i 1) 2 T Bl T
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SRR A B B LT AR M PR S SO N R ) A
LA B AL A . B EITIAARB L
% AL R R A BN Sk Ko,
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1998 4F- , Magnani 96" & B T — i £ 4 “Red
Cell Loader” ry#i2yise s , A4 AR Wt DEX21-P
B AL SR G182 5 DEX. X —1&#
128 25 IR LR TGS A K 09 2, BAR B G DT
ARV B 0k 50 mL AR AL &7 TR B EA N
180 mosm/kg MRS 1 H , (8 A5 20 40 g iR T IR AR
RERIE AR KA I Bl S B0, PR R K Y 2140

8 T8 K 24 128 mosm/kg MR A 11, 40
Mt — A Ik R A s i . =2 5 — A IR e A
W s LA 2T A0 v 4 221 A/ N R NE oA
TR AL B DEX21-P, ffi H 5 21 40 fifg 2 [R] 9% 5 20~30
min, BEJE A S BV B B AN e A5 21
2 21 40 M A B — R M B RS T LA E R U
THRE R, I FRTT 90 min, I AT LATE IR K H
O AT

ULAE K IR &1 8] TR KA et , I B 5
Bt & J' 3 EryDex £ 4 (EDS) , It & 4t J& i 2 KA
EryDel 22 w1 JF & (144 1100 H sh Ak s, F Tl 45 oy
Ml Ef DEX21-P BIZL 4, EryDex R Gufli & HI =
7B LT AN 2% 2 WL (Red Cell Loader) | EryKit(—ik
PETC R %) FI& H T2 A 3k DEX21-P L A 2L
g

2 YR NFE

2 Tl AR B (NCT01925859 F1NCT02380924)
WF9E 1 38 EryDex 50 il 4 1) 28 24 21 40 i 7 e B i
FEE R 25 30 ) 2 TR 24 h 4 A F
NCT01925859 52 45 SR R Wl , 78 24 h Wik 50 41 (4
DEX21-P)HIKIE RLH 77 . 9%, X R (A=K )
MLV 222 72. 7% (UK 2) . NCT02380924
5T 43 ) B T B R H (1B 4 DEX -3 i 3% 57 2
4.2 mg) Flf 4 (2B 41 DEXF-H f #4855 16. 9 mg)
LI , & P 2B 41 DEX £ R D21 40 Jifd v B¢
FOFTEL 2505 1 Wik BN, 76 35 d J 38R nT LAAG
F| DEX IR (VLK 3) ., 1B 411 2B 41 DEX (25448
Wl J12 S B0 3R 1, T AR B DEX 9 R St 1 B 2 5
WSRO R, 2BHEERK , N 4.5 d, 1M 1B4
90.85d. 5 1B, 2B 20 DEX Il 3 /K - I e JiF
gyl PR S . DA AR R R W]
FH EryDex 2 ¢ il 2 B9 21 41 B T 32 R K52 4/, HL
i DEX$E T — 26 KW H 2 2 b ik is 1%

Bossa %" WF 5T T L L1 40 i g 4% 14 i DEX21-P
YT [ B o MR 45 i 48 BT Rk . A A U
b 457 DEX21-P(10£5) mg, 7E4% F K% 28 d
IM13% DEX KRG E A 8 pg/Le M/ DEX21-P
BIT 6 G R B0 AT UGS R 11 R 28 [ e
DA A A R (IR 4)

e 48 -



i, AR FET LA BRI RS

%
120%
100%
S s0%
il HAIORNABER
L 60% e
T oo |  BuEmEK
5 0
S
20%
0% - - . - . -
0 10 20 30 40 50 60

Bl ] (d)
B2 Pk R A

1000000

~ 100000

é’ 10000

2 1000

ﬁ 10
1 1B41

0.1+
0 48 96144192240288336384432480528576624672720768816864912
i) (h)

2 1B b FER AT 51 3150 44 4.2 mg, 2B 4 H FER T34 171 480541
#H416.9 mg
B3 IR ZE KA (1B 25 ) AN ey A7) o b ZE K AR (2B 2H) 1T
Hayle B — ek 1) 43 A

3 ImRHR

3.1 HiFKEERAMET K
TRV BANM Y 7 (ataxia telangiecasia, AT)
JE— B DA RAE 5 E AY 5FE ILRAR LR Ak, 25 R BUR
B P 22 S B A B A Ak | e e i
BN S S SR SR 2 A BIFFE R ], W B B8R T
DLk AT 835 BOAEAR AR 22 T RE , Hovh DEX ] RS2

R IR Ty 2 2 AW P i LA
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l n 3t n n L n n
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il (d)

&l 4 by FE KA BERR B A8 2140 5 1 5 b FE K AA VR B A2 Ak

M) AT 41 H 2 5 9 Rk RIS R A 5 0. A — T
1030 R AT 52 %5 22 9 AT BB & HEAT T 45 H s 2% 2140
iz DEX21-P 13K, A1 6 4~ H 193RY7 > . I oe
DLl 38 B B ph i R o 2 H Aw, I FH E PR A1ER:
PRI (international cooperative ataxia rating
scale, ICARSHEATPEAN > . &5 R R, 7E i 56 i F
SR 52 M R AT, ICARS W43 8 25 B AIC, Ho v 2= 1) 4
SIS T 457 AP EIR T RARRILT 5. 24,3
UL AT SR A 2 D e A5 B Rkt o Bl S X 3K T
HRIEK 2 24 D H 5 R R W BB RSk b ph 28 R
Giolas , HAR SR 2 B 28 B REAT AN R >, H
AT, — 350 48 i PR AT 5 IE7E 47 55 (NCT02770807)
B TEVPAl 2 Fh oA 5 8 50 o 0 1R A9 £ 40 i 2% DEX21-P
XTAT AR A5, B 5 Z20 47 MR T
WA 22 e PE AT R R 15 B (NCT03563053) .
3.2 REMMR

RAEPE W (inflammatory bowel disease, IBD)
S AL R GE AR PR A E PR, E S A
P2 A RS e 2 0 L b 2 A TR 2 R A Il R
IR Bz 45 5 R (ulcerative colitis, UC) 1 78 2%
B (Crohn’s disease, CD)™ . B/ #fF 5¢ % B B )
JR R R T 1IBD BG T AR H A &L, X T UCHICD Y

sl 1 28

1BZH (4.2 mg,n=9)

2B41(16.9 mg,n=8)

AP F i (ng-h-mL™, x£5s)

R (ng/mL, X +5)

PRI (T~ T )

PEi(h,xxs)

HTE it i F A (ng-h-mL™, x£5s)
REE TR (ng/mL, X +55)

202452 1034+416
26+6 135£16
1.1(0.5~2.1) 1.1(0.6~1.2)
20+8 107£72
49£10 6022
6.2+0.8 8.0+1.1

T2 1B ZH b ZE RNV 2 5 85 4y 4.2 mig, 2B ZH b ZERFA-T- 25 51 250 4 16.9 mg
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fHCDFIUC I3 ) B L 2T ATHY, HA SR
RAE 6 B5 K I G2 ff X T 25 [ B A A . B S
Castro 25 4 # A DEX21-P (2L 40 T K 1A Y7
18] CD JLE , 18 it S S ki i 280 DEX21-P AY4L
A, B LRTE Shie K & TR (N 23, 8F%%29.6), H.
2141 B H 2218 b B it DEX, ] 4 30 4 435 9 0k 1Y) 2%
fift . Bossa %" HIESE TR A DEX21-P A £L 40 L
THITRETE UCEE 4R Ry g g 2524
fiE AR AIR A 7] 22 8 21 A S IR R 22 i, IE AR & AR
K BEM A R o Z 5 258 A A i — 2015
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P FH T IR 288 T8 B 25 W, O A0 155 3k 30 e R I IR 2%
fit"'(NCT01171807) o JF &Lk 7 T M 56 AT
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PN el
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AN, 8 DEX21-P [ 21 40 i ik v] LU TR Y7
18 % BH %€ 1 Jifi %5 9% (chronic obstructive pulmonary
disease, COPD) F1 % 14 £F 4 L (cystic fibrosis, CF) .
COPD J&—F i DL S RE M IR 4 B SRR T
PIVE R — B A s 2 e AR Y7 . Rossi %57 B
SEHRAE T fH R 21 40 2R 2% DEX21 P AR A AW I g
FH T2 COPD S8 345 S N AR IE RN T AL, IF 028
WERH T X224 COPD &, 2L 40l n] LIVE R —Fpdt
AR AR T IR I A 258 . CF & —Fl
M PEB , DL AR B IR A B RAE M ARAE . Rebeyrol
SRR SEIP AL T A IR B DEX21-P (WL 4R i T
1RIT CF Byt A R, 45 R R B 15 1 7P
J10 S & (forced expiratory volume in one second,
FEV ) A 2 1 m RGeS L mib , B4 AN
RN o 522 Lucidi 5878 1 iR 356 1% Bl 17 isf (1) SE
K2 24401, HEZ 3097 B3 0 FEV (B T LU B #F
SERyecE . (HEHR TR hRie i B SR, &
S G4 T A I AT G S 5k ) 2 45
4 EEERZE

225 B Y PRSP AN PR TS , 0 ik T2 20 i
225 R G TE CHE AN PRI B B, A L A 24 4

ARALZH LI T AL, WG RIFIT R, i 21 402 2%
ML £ A 21 20 i 28k DEX il 570 A DEX VAT B 4L T
— PP BRI . SRS TR BT A I PR
RENT AR LA PN I BT AR

SR, A FH 21 20 B AE Ry R ARATS SR A2 7E LA T J B
P O, Y T 2250, 2040 i 454
FITRE Y S0 M 2532 B , (A5 Ok SR AG 3138
B, N AR N AT BE S R 4 B 8K R AN RN .
PRI, 1 0 9 4 A iR A 2 24 v O R e A T A 4t v
A2 A [R) sk SO AR 4T 40 A A T ; @ DEX AR
SEAE R T LA, Bt S S e 2T 4 B
U, DTG G 12 5 A A0k 2%, 7 2 2 B o sS B RI A)
2 T A F 3 3 60 S T IR 2 0k AE LR 25 W 1Y
B s QR 25 20 40 Mg AT LSk [ 1 AR 1fi 5 2 7] 2 ik
I [ S A 2 2 20 A0 6% B 7 T e 2 1 92 3% 3 %t
S VAR LT 20 i 2 T B DA A e S SR BN . ol
FURLT AN T2k DEX T %2 & n 47, (HEE H 51
21 ANHE PT fE £ 32 BIBR IR I, 5 2201 51 & 3T KAE .
DN I 22 S5 A7 7 B 0 A S in 4 v L 5 AR B i PR 3K
55, DA 1 40 M 2% DEX & B Al K 21 pig ol FIRE 9
f#iH.
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FNG KA DRI A5 o A , 33 B3 R0 1) 326 26 5 s
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P, PR 2 B 4 245 R AT R S S G T
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BRIRIT RS IRAE TR A . B AT DALT 4 R 3k
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(&% 30k)

[1] Zhang X, Qiu M, Guo P, et al. Autologous red blood cell de-
livery of betamethasone phosphate sodium for long anti—in-
flammation[)]. Pharmaceutics, 2018, 10(4): 286-297.

Villa C H, Pan D C, Zaitsev S, et al. Delivery of drugs bound
to erythrocytes: new avenues for an old intravascular carrier
[J]. Ther Deliv, 2015, 6(7): 795-826.

Sosa )] M, Nielsen N D, Vignes S M, et al. The relationship be-

[2]

[3]

- 50 -



T, AF: RTINS RS

[

tween red blood cell deformability metrics and perfusion of an
artificial microvascular network [J]. Clin Hemorheol Micro-
circ, 2014, 57(3): 275-289.

Villa C H, Anselmo A C, Mitragotri S, et al. Red blood cells:
supercarriers for drugs, biologicals, and nanoparticles and in-
spiration for advanced delivery systems[J]. Adv Drug Deliv
Rev, 2016, 106(Pt A): 88—103.

Marsden NV, Ostling S G. Accumulation of dextran in human
red cells after haemolysis[)]. Nature, 1959, 184 (Suppl 10) :
S$723-5724.

Koleva L, Bovt E, Ataullakhanov F, et al. Erythrocytes as carriers:
from drug delivery to biosensors [J]. Pharmaceutics, 2020, 12
(3): 276-319.

Xie J, Shen Q, Huang K, et al. Oriented assembly of cell-mimic—
king nanoparticles via a molecular affinity strategy for targeted
drug delivery[J]. ACS Nano,2019,13(5):5268-5277.

Sun Y, SuJ, Liu G, et al. Advances of blood cell-based drug
delivery systems[J]. Eur ) Pharm Sci, 2017, 96: 115-128.
Rossi L, Pierige F, Antonelli A, et al. Engineering erythrocytes
for the modulation of drugs’ and contrasting agents’ pharmaco-
kinetics and biodistribution [J]. Adv Drug Deliv Rev, 2016,
106(PtA): 73-87.

Li W, Su Z, Hao M, et al. Cytopharmaceuticals: an emerging
paradigm for drug delivery[]]. )] Control Release, 2020, 328:
313-324.

He H, Ye ), Wang Y, et al. Cell-penetrating peptides meditated
encapsulation of protein therapeutics into intact red blood
cells and its application [J]. J Control Release, 2014, 176:
123-132.

Rossi L, Serafini S, Pierige F, et al. Erythrocyte—based drug de-
livery[)]. Expert Opin Drug Deliv, 2005, 2(2): 311-322.
Zarrin A, Foroozesh M, Hamidi M. Carrier erythrocytes: re-
cent advances, present status, current trends and future hori-
zons[]]. Expert Opin Drug Deliv, 2014, 11(3): 433-447.
Mock D M, Nalbant D, Kyosseva S V, et al. Development, vali-
dation, and potential applications of biotinylated red blood cells
for posttransfusion kinetics and other physiological studies: evi-
denced—based analysis and recommendations [}]. Transfusion,
2018, 58(8): 2068—2081.

Magnani M, Rossi L, D’Ascenzo M, et al. Erythrocyte engi-
neering for drug delivery and targeting [J]. Biotechnol Appl
Biochem, 1998, 28(1): 1-6.

Mambrini G, Mandolini M, Rossi L, et al. Ex vivo encapsula-
tion of dexamethasone sodium phosphate into human autolo-
gous erythrocytes using fully automated biomedical equipment
[J]. Int ) Pharm, 2017, 517(1/2): 175—184.

Pierige F, Bigini N, Rossi L, et al. Reengineering red blood
cells for cellular therapeutics and diagnostics[)]. Wiley Inter-
discip Rev Nanomed Nanobiotechnol, 2017, 9(5): e1454.
Coker S A, Szczepiorkowski Z M, Siegel A H, et al. A study
of the pharmacokinetic properties and the in vivo kinetics of
erythrocytes loaded with dexamethasone sodium phosphate in
healthy volunteers [J]. Transfus Med Rev, 2018, 32 (2) :
102-110.

Bossa F, Annese V, Valvano M R, et al. Erythrocytes—mediated
delivery of dexamethasone 21-phosphate in steroid—dependent
ulcerative colitis: a randomized, double—blind Sham—controlled

- 51 -

[

[l

[

study[J]. Inflamm Bowel Dis,2013,19(9):1872-1879.

[20] Chessa L, Ruggieri M, Polizzi A. Progress and prospects for

treating ataxia telangiectasia [J]. Expert Opin Orphan Drugs,
2019, 7(5): 233-251.

Menotta M, Orazi S, Gioacchini A M, et al. Proteomics and
transcriptomics analyses of ataxia telangiectasia cells treated
with dexamethasone[)]. PLoS ONE, 2018, 13(4): e0195388.
Chessa L, Leuzzi V, Plebani A, et al. Intra—erythrocyte infu-
sion of dexamethasone reduces neurological symptoms in ataxia
teleangiectasia patients: results of a phase 2 trial [J]. Orphanet
J Rare Dis, 2014, 9. 5.

Salci Y, Fil A, Keklicek H, et al. Validity and reliability of the
international cooperative ataxia rating scale (ICARS) and the
scale for the assessment and rating of ataxia (SARA) in multi-
ple sclerosis patients with ataxia[)]. Mult Scler Relat Disord,
2017, 18: 135-140.

Leuzzi V, Micheli R, D’Agnano D, et al. Positive effect of
erythrocyte—delivered dexamethasone in ataxia—telangiectasia
[J]. Neurol Neuroimmunol Neuroinflamm, 2015, 2(3): €98.

Lee A, De Mei C, Fereira M, et al. Dexamethasone—loaded
polymeric nanoconstructs for monitoring and treating inflam-
matory bowel disease[]]. Theranostics, 2017, 7(15): 3653~
3666.

Damiao A, de Azevedo M F C, Carlos A S, et al. Conventional
therapy for moderate to severe inflammatory bowel disease: a
systematic literature review [J]. World ] Gastroenterol, 2019,
25(9): 1142-1157.

Targownik L E, Zoann N, Harminder S, et al. Prevalence of
and outcomes associated with corticosteroid prescription in in-
flammatory bowel disease [}J]. Inflamm Bowel Dis, 2014, 20
(4): 622-630.

Annese V, Latiano A, Rossi L, et al. Erythrocytes—mediated
delivery of dexamethasone in steroid—dependent IBD patients—
a pilot uncontrolled study[J]. Am J Gastroenterol, 2005, 100
(6): 1370-1375.

Castro M, Rossi L, Papadatou B, et al. Long—term treatment
with autologous red blood cells loaded with dexamethasone
21-phosphate in pediatric patients affected by steroid—depen-
dent Crohn diseasel]]. ) Pediatr Gastroenterol Nutr, 2007, 44
(4): 423-426.

Zeng Z, Li M, Wang M, et al. Increased expression of siglec—
9 in chronic obstructive pulmonary disease [J]. Sci Rep,
2017, 7(1): 10116.

Rossi L, Serafini S, Cenerini L, et al. Erythrocyte—mediated de-
livery of dexamethasone in patients with chronic obstructive
pulmonary disease [J]. Biotechnol Appl Biochem, 2001, 33
(2): 85-89.

Rossi L, Castro M, D'Orio F, et al. Low doses of dexametha-
sone constantly delivered by autologous erythrocytes slow the
progression of lung disease in cystic fibrosis patients[]]. Blood
Cells Mol Dis, 2004, 33(1): 57-63.

Lucidi V, Tozzi A E, Bella S, et al. A pilot trial on safety and
efficacy of erythrocyte-mediated steroid treatment in CF pa-
tients[ ) ]. BMC Pediatr, 2006, 6(1): 1-6.

s HE:2021-01-26 AR G



