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Fig. 1 The mechanisms of particle size growth in melt granulation and melt adsorption.

A); Granulation process of melt granulation. B); Granulation process of melt adsorption.
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1. 1ZC®IZ

RIFIBAFRE TIE, A SN EIHREIC, ZORECEASREIIGCT, %2 H 2 RMNAIOHF
MOREBRFEHE BEARBE LY, BHEOME TROP) O Rl E HIEERE LY
TEHOMENDD. LL, BERENHIERETEIMET D RERNST, RESI: &2
DITIX, BHEE ORBRE E Vo TZREBVANICIEH DM 2 <, Z< OFE], =2 A K, VY
—ANMELL e D RAIBAFE O &AL, 2R E FEBLT 572 ©ICH, Quality by Design @
BRXINCHEDE, YA = U AR Y R 7S < HRRSoWE - 8k 7 — # 238 - FHm L,
BER DFRBRAG BTN 2 C, HRHFITEORANHERE SN TV D, ARFZETIE, K
Wk, RIS 2 E0EERlT — X R—RAEEEL, ThaxT7 v eIk Lz AL=a2—
FNF > T —2 (EANN) I8 &85 2 & T, &< RAOFHFBBERHLA Y O FEARFHRO
B 6 F il 72 AL TG R OV TREZ R B ATRE R Tl AT A AT 5 2 & 2l T,
F1o, BEAIT —Z X— A DOPETE R OGN R 72 FE B DN T b 3l & 3 A 72

2. BERIT — Z _X— ZHEH L EANN IZ X % CQA Filll Y

5 DOWYMED R 53 A EI T HEEHT —
B N— 2 DR LR, RINAIE LT, fidt
Na—R, ATT VU2 T LR O -
a— AL —F (1:3) IREMERWZ. FOES
FERFHE (CCD) 12> T, fimterm—a L=
TT VB~ IR LAORNEEZEIY O, &
Ft 50 L5 D SR SAR R BER TR L 7-. CQA &
LC, RBLRE L O 30 H [ oo sk 5k i F % oo i
K OVRREERER] (Fig. 1) ZHE L. Wiz, ZO7
—Z_— 2% EANN |28 S8, SERIT O EHY
PR ML R 7725 CQA Z g IS T LG5 ATEEMEIC DWW TG L7z, E7z, BUESy
Bro G- EDOHEE 7 1w ML - T, CQA T MIT TR -0 =3k oD 588 % i B 1
THAE L7=. ZOfER, EANN (Z X 0 FRBEEE QN IR BR 4 O 1 B K OV B R 1 v b
PRI &7z, BRSO ORER, WHKRFICA TEEDMED CQA THIICKE LS HEGT
HZENRBDOLNTZ. SHICFHEOHE 0 v MERND, FALF KT OHEIME A, CQA
252 DB E ERENCTM CE 7. SR ILIAIT — 4 RN—2AEEREIEDH LIk
D, EFEDEO L TENT-BERIN S ZIR-ET D AT AEHBE LGS AR RIR S 7.

Fig. 1 Ten response surfaces of
disintegration time
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BERET L EEHMNICT — X X—ADJEFR

RATe. T RRNTG AT 5, 14 FEO

M E 10~80%H A L 7= 2L K%k 72 e & F

L, Efl7T — 2 _X—A&EE L. CQA L LT,

PR RE K OVHRSE R[] A2 I E L 72, B ORI b

~ v 7 (SOM) 12 LV §EHRT — & X— 2 DN

I 2 i L7 2R, FEPEIC LD W< 2o

B 7 5 AR — ST A LN TR Fig. 2 Evaluation of the basic

(Fig.2). £7-, ZOF —H _— 2 % —fEEF AT characteristic bias of the APIs using SOM

=a2—7 /%y FU—2 (GRNN) (278 s+, §EAIH O E3MME, & &5 CQA DTl

AT RER, CQAILEREICTHI SN, 7 — IR E I N TWDH D, FEHIEICH 2

HENTT — X _X— R L FEIRMMEND CQA Z B EICTHIT 2 VAT AR BRI NT-.

4. BERIT — 2 R—AJEFH N D DSD OA FATEREM & CQA Tl )
FERNT — 2 N A ZPLFT D 1T, EREEE

(DOE) IR ME IR WEMEHEIN T 278, LK1

TKIEHMN L NGEIE, ZOMWE L, EBRENE

KiZie b, 0D RWERETELYZ DK%

BRI IRBE FTRE R EI A 7 Y — = 73

(DSD) # 7 — & N— 25D DOE ([ZHH T~

<. DSD DA M &3 L7-. 7+ O%E%, DSD 1% Fig. 3 Response surfaces of disintegration

DI b B 5P, L8,116,DSD /r b ime estimated by DSD and CCD

iz EAL 3R —8 L, £ FPRRESND L16 LIZIEFABEE TH-72. 51T, DSD i

DI VFEFEIZ LD B, CCD & DSD DIREHEIXFAR TH Y, CQA Db =Y &

72 5 EESAEIL, CCD &1FIE—% L7 (Fig.3). LLEX Y, DSD %EEH|T — & ~N— 2 Dk

FICHEHT 52 & T, KVENLRT —FX—2 {22t LG 2 ARt mie S 7.

AERTIE, MEFHFIEEZANT, 2RAOBEBEMEEH DR RO I 6 K
W R BANLTT e OB OE TR A RE AR TR AT LA HETE etz WiE Lz, 4
%, B U THNEOMER LFOE R BN AEND D, Wtk - #iET — 2 0
BEOZENSOFNEH2S, QbD IZHIL 7 -AIBAFE 2 L 0 2h=RAVIZ, mEICHEIELZ L
I LT,
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BIn AL, RIS BT AEA - BRESETHRREIT ORI TH Y . Bt
HEME OB BT A IR 218 & LTI STV b, — T CIRiEHBEE 11X,
TEORE S LAKEMEDE S OANBITHENMEN L WO REND D720, B FIHH
DOEGFBITEF RGN ET, BECEROABLREREZ 525, ZOX5REZROT
FREL, TRARGIC LD HERBERERBIRFIAR] OO, ARhinoweiRigis
TFRBLA ER T D RIEHPFE D A )V AR AR O, "ANCEAT O Kb 2 TE 7,

ZOWFE T o BEEE S LTI L 72 GEARIAE oA B 7L e %A V- plasmid
DNA (naked pDNA)W A H5 A A A i R TR BV B AR 3B A 7R3 & Wy 9 BILERR RS R 2 15
7o & 2 CAMFFETIX, naked pDNA W ARy KA DBA%E & Fef BEEIZ, B AL O Fod (b
35 & U naked pDNA W A ARAN DS 122 7 1 & R L 72,

[Naked pDNA W A5 Al o #E Rk foe i A b D K ]

FRIEA D H 72 5 9 5D naked pDNA W A ARAN 2. W AT L 72K B - 22 L AL 7R Bk
DR RRL - % TR L AT RE 22 M T SO B RS iz E 2 IO TR L. ~ 7 A fC BT 2 B isF
FH AN Lz [1], TOfE. Bin FRBUIIEA OMBEIKTF T2 2 L 26T L
ZOHTYH, ofEbkDa Kl 7rm g (L-HA)Z BRI AN V72 naked pDNA FK
AW TR b EWBE 8B 27 L (M), L-HA ZEZAIZ V72 naked pDNA #y K Al
DEAGTFHBUTEARK RV =F LA 22 : PEI)EA pDNA #&#1 L 0 LTV /-, Naked
PDNA $LF DR « WA - IR BRI 2~ v AP35 UBn -8 & bLlge U 77
F. BERANCBW TR b EWIBEa 3812 75 L, naked pDNA W AR 23\ OB s 36 8L 4
T DT DITITMARME L TOREGBIFETH L Z L2 BT Ui, By oo il E ¢
MK & [F%E T, BN ZEMERR LT, T ¥ —k MR r— R N\ T H—%
DT AFFPEREAG O R 2258070 FRVE B R BEITA) 5 um & AN LS WAL =
LT,

t& Jﬂ‘é



[Naked pDNA W ARy AR AR IS & 35 U 7o RO A7 22 E MR T A )

Naked pDNA W Ny KA ORI 2 ZAE 2. naked pDNA By KA 2 IREE - L - HifH %

B2 TRETHZ LT, ZORMIRGFELEEZFHNI L7 [2), BIEAIC L-HA £703~ =
=L % T naked pDNA # KA Z RS L, MIEIRAF(5°C/Dry), #PHZS 4R T 25°C+5°C
\ZE B SR TORAE (25°C/Dry), fafnififbF R U 7 AEEH CHXHREE (RH)Z 75%IC L
7o BB ERN T 25°C+5°CIZE Bl S 7= TR TIRAF (25°CIT5%RH) D 3 SO E BRI L O
TR AR 2N BIFNC RIAE T B AT L7, Z OfEE, 5°C/Dry 35 X O 25°C/Dry T4 L7z
naked pDNA ¥ A A0 743> pDNA G ENE, BIRFRBAA IR TS5 2 &< B
2 DHEREZAERF ATRE CTH D Z & a8 L 72, £ D —7J7 T, 25°C/T5%RH TR S M7 naked
PDNA ¥ AR AN TR I 5 WAIDOBEBEE ThH V) i R EE RN Th D 2 & A
L3Nz, *HEED, PEI %A pDNA AT RHIM OMREIZ X - T pDNA HEERZEAL - 43
fig L, BASTRBUIAEITE T L, BLEX D, pDNA #A)IX naked DR HE THARRAIL L
WS FICEL 2 & TRIMRENRFRETH D Z L AFE L7z,
(ER=')

Naked pDNA BANIE AR 2z 227w 8 AR & iaf B s O AR EAAH
KOFMPEEEOBEN2NR ERERFAEFALTCND LB HND, RIFETHEON
T RIT R R TENTBIE T RBD R A ZRT 2 WA ST O T, 4%, TR
DLBEMEEAMED & 5,

(51 A Cik]
[1] Mol. Pharmaceutics 2019, 16, 489-497.
[2] Int. J. Pharm. 2020, 574, 118880.
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Ex - BE

S EARAORE Y vt 2Tl EROFTHE LRI T DB oA N, IRES
M, pH 7 EOBREZE(GICER L, EEEOMBECIESEL, FEOBR M LM S Y
WBENEZ D REPREINTND. EFLIIRELEH L, 7 vt X hOJEHE L RANA
& OHBAERCKIBFE D8 2 AT 5 2 & C, HBICEb IR T2 RE L, RokiicE
BHRHNZ insiu B S EDHZ LA BE Lo, AERTIE, HLE IR AR S E 5
72, T~ rortiE (Raman) Z W TREND 23 FARBEZAKIC OV TR L 72 6 28 /3
L. AEHE LTEZ BNDDOIE, W RFEOR A (thermodynamic state) #28 % 72 & &,
ZOIFERBIEDOHE BT HZ L THDH. RO AL, () BT rERZEBT 5
HAE IR D in situ TERR 2R D 2 &, (i) JREDOIRREIC L A UL bz T =% —1L,
WA 21T ) 2L TAD = AL EZHOLINCTHZETHD.
Frik

#ePsME o indomethacin (IND) & saccharin (SAC) 7> 572 % 3#&dh (INDSAC) % H L&)
L L7z, IND OB L LCid Table 1 itk 3FMEE L7z, LB —/KFn# 1269, Mok
E/m—2R 0549, B Refxr7Fr/Ltk/lr—2A 0209, IND1.32g, 3L TUSACO0.68¢g
(71 4.00g) ZHIFRIERIEE (B5mL; 30°C) (TINx, FEEHAZR F LA LOMEL 10 5L %
DDA 50 53T, BFF 60 3 DIERL AT o7z, BT 2 MRt OREIBNT, 14
Z &\ Raman D& J5 Bk ELINERIE 217> 7= (P"AT system analyzer, Kaiser, Lansing, MI).

Table 1 Compositions and granulation conditions of the run samples (R1-R4).

Form of Granulation Rate
Batch IND Liquid uL/min
R1 y-form H.0 60
R2 y-form EtOH 80
R3 a-form EtOH 80
R4 Amorphous EtOH 80




e T

R TAED Raman 1B WTC, fEAIKICKZMEH L7z R TIIEBN R ooz, —
J77C, EtOH Zf#H L 7= R2-R4 Tl INDSAC 35 D B VAR VX A ~—IZ81F 5 C=0 f#
fatE®Eh (1713 cm™) B IOV A L H C=0 #EHRSE) (1680 cm™) 1ZBT 5 B — 2 3 E&H
L7, ZAUT EtOH IZH[¥ 72 IND & SAC 73, 43 TR T I\ TR & Hhb & SOG4 0 K
TIENRBZOLND. F2, RS BLOV RA ITIERIOEITIZEE, v BIDORY Y A LH C=0
fifEiESE) (1696 cm™) (ZBET A —27 LHINT 5 Z L3y oT-. - T R2-R4 TlixZh
TNIFERACDZEI N IR D RN H 5. BEEAY FIVAEHE (MCR-ALS) (240,
ARG N VERIERSY T S EE LTRSS % Figure 1A 1R, A4y 128 a Y IND, AR5y 2 28
INDSAC Jtisfh, Ay 3 2%y AL IND, K4y 4 A% amorphous @ IND (ZB8d 2 ) 7e £ — 2
EHEZ, MERRBERERFOAY M SEECH D Z L E R LTZ. T OIS T — & Ok
EHRE 70y 5L, R2-R4 IXIERIOMEITICH - THERRENS ER LCEY, Kkt
WZHBFOIR BRI LT D Z &R S, bR O AGRRIZR 2 v, 95%LL FIZEIE
T HIEZ RA <R3 <R2 (272 o7z, HREEFRAVMENT 21T 5 72, i O EHER & KU
ETNAAMEL, /b ZIRIEIC LV B A2 R L7k R % Figure 1B 127797, R2 & R3 1%
Avrami-Erofeev model (A3), %I L T R4 IZ Ginstling-Brounshtein model (D4) (2 B & L7=.
DOFD yHBHHOT o B IND & HFEFENE 35 R2 & R3 TlE, £ < OSN3 RILT >
F AR LORERE LTl Y, %L TIREE TR EHIC AR L E 7 amorphous @ IND % i
M U7 R4 TiE, D7D 3TTHLEIC K 0 RERFER~EE L T\ b, FEi7eE LI
ODWTIIEARET L. LXKy, VR y M CHEREROERAZEI L, & HIT0AIC
B ENDFIEOBT ) FHPRIEIKAT U CTRERIL A B = X AR R D 2 L’ oyinoi.

Figure 1. (A) Calculated component Raman spectra of the a-form IND (1: light red), INDSAC
cocrystal product (2: black), y-form IND (3: red), amorphous IND (4: blue) by MCR-ALS. (B) Plots
of g(x) vs granulation time for A3 model of R2 and R3, D4 model of R4. The value of x is the
cocrystal concentration. The red crosses with dotted line, light red rectangles with solid line, and
blue inversed triangles with broken line describe the curve fitting results of R2—R4, respectively.
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XTI - EFEMITIEAIPEEDORES TT, MBI & S P IS F SEkx 2 [
LB O F RN THEOBBEET> TOET, —FH TSI VW L b HETT,
VMRS CGEAM) 2o TEIEE BT Tnad Z Sk o<, BIERMEZ & Ccit
DOHZEEENRLTLEI>ZELHY 77,

WFAULUZ L THETRROBRARE PR RDIGRICZ K HRE L CE 722 L IXFEN RV T L
£ 9. BIZIXEFN 40 4F T AEITEEBGHIFINNERO—FH ORI TL L72s, H2 7
1y B — DG TREA CTORENARRICR D £ L7z, BATRENRH2 7 rnyi—L72
ST 2 NESE (BT 27 7 A8 OHF AL —1345TH - RAEERS (2 ¥%—10) &
LTCH— =3~V 27 73 l5E L TWET,

EASABEFEO A I TN E L SNDFFELZFFE L T, Ax OREFELRAEFRIZEIRT 2
Z & T, FIEOBAFEITIT 10 FHEALORFFS LB T T, ZOMICEFITES L T,
OOV TV FICHRENRKRTE 2L b %42 H 0 £9, BIRICHRSTIUETS
(BF) RPN DT, GWIZ—E2BLZEnTEET, bHAALERE ML
TR R LB IS A L7 ZE B B 2 B L, BIH D72 W BB 2 BHE L £ 37,
BIEEBARICRT D L A LT B Z B T & o2 Tide <. BRilissE» o b
FRELWA 25210 5 2 L1220 9, EEMEFRITLZERN TREL WIS L ITEE
2, FEAH0 bV oERLEVWZDLTLL I,

EFVIREAT U A D LCERGLERE 30 FE IChblo ThHRA—LT&E LR, b
IO EHEBRBEOYA IV E IR o2 EiZ £, 2o, ENEEOS IR
G, T AR 2010 R ERERA XU MRFAELE L, EELEROR
BlImsh i adic 2k L, BN THZboRE R &< PREMET L TWES, 3 TITEK
KDT @ =N A T 7= [CHBECIIEARRREIIC > T LE o7 Z LI 5 FFET
TL, Ao rZua— VAN T7 77—~ AT Z LITEENTIEIH Y A,

AARDEELEHETE OOBBEENT LI REOLICH T BV R AET LA IBRT



RETT, ZIVUIMEWRSIELWVIEBRIETT E W2 A TL X 9, 2R L/INFROERET
LI D7 v — NV RKBGFRREBE RS Z L3 TEEdA, 5%OKALOED fHA
NER SNDHATLLTT,

anFRTERE, B LB T7+—~< R WERVMMEEED Loy T & A v
TRHE TN, MAHHICBIT 2 ERMLE 7 ¥ — O/ 7 4+ —~ > A% 2020 491
a4 VADBGIERPER SN TPLER L TWE L, BEANEERDbND S L
NEEA, FManF oA NAOT 7 FUoROERIEOHETLTH LFEMTH D NEEIHK
a A SUTEAMCES KON E L, ZHIEE ) ETHRHCRERE L L T, ALY
7 F v EIREIEB I RN, BIRICIRD e A — R Z Lo 2o T, BifED
ZOX v v TIIHE > TWEE A, EHEREEENR D) LI oo 0 A L 28 OTEHREE
S-217622 OEREEARBITREOIVE Lz, BARDAIZFESCBRF TR LT &bt Th ik
Fioh ER A, —HTRICOERMEFEOKRMITIER S HEB L COET, kI CIaRa
BRI O I K o THREMBETIER L THET, E0vismGsofienTtt
KIETINAE 2 BT TV D RZEOFERRITAFHH T, BRAfiia Tk 2022 FIZ A>T H DA &~
L R ERBEST S TA TERR EOMBIFE) AT OEEVRENDL, BERDOD
HEIMAEZE @R PERIND LWV RARBREREE TOWET, BEFITERMLE
EOFREERMICHLHL TS DI TR, BlIEmEm LML T\ TL x

90

TERBE  EFIEENERADIRBEZEBE L TIWEEAN, 40O F £ TIEHMENE
frcd, BCAREEZI Y vTF 7 v 7 T840, FESCHBEMCERIGEVEBIShTL
EORREMT HLH Y T, VWOT TIEESHSCAM OB CEVWBEINL T DITbH Y £
T FrTRIROHEINL, BUROU 7 F U ZOBNIHMEY | JEAETE)EPMDA OFEn
FheE OWMEMERMETHY . TVXNV T AT —A— g (DX) RANLHHE

(Al) OHEHEL | X HEST LY — 7 7 EORERR b2 LT, ERLEE
&> TRYBIEMZBEE L OIABREOEIE/, MR UL R OB E i 72
ENFERVICESNE Lz, BREEFEROBE DITE DI TEBT 2D TIEAe ., REERT
W% D BITIY T _&E T, 4% 5 FEMTERMEEPRVMATVWDLIEX YT 1 —
DL » BB L RBLL TV D, B RIaRIESHEBRITIE K 2 K 58 & Bk d 57
EIDITHEE LTWET, ARSI NT—ATIEESE Y SHAD, O NN— K
MEIFA T RE A MHENOEES>TOWET, £9 LA THEEARDITH#H 4
BT DO DM T, FDRFEFEL ADC (Antibody-drug conjugate, HiiAERMEA



). PURCZEE N, BfeE3E, MRiKBE P EiE it (3-Brain Cargo), TH D LB X F
T TNHIET TITHERRE ORI O W EIF T, 4% b I O &I L
TORREMAEAH SN TWE £, BARFEOEAMAHR ORI - FrEpRE 4V —FL T
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I, IZL®IT

AREFNIACFHAEFH IO LD - RO FRHIICHWO N EELTH D, ARG DT
7L B MEBCS ClasslV IZ S v, ERMETRS KOG IEMEDRWEY TH 5 Z &7
5. HHREANIE NanoCrystal " ff7 2 N TIRHE 2 -/ kb L TN E 2 [ E ST %
ZEnHmEINTVWD,

T KL AGIT R RS ORI X DR o) D 7a 6 {HILE R~ O I (&
OIRHEIZ X0 I EDOUHENI IR SN D FIETH D, 0k, AFIOY 2 v 7 [E
LA BT DI H T 0 AW RS MBE)D U R 7 AR 5 12T H AN BT
3R % T )R ALT 2R H D LB x| RAIRRG 21T 72,

2, WFRRF 22T b

9. BE U AZIKBOBLAN D, ko &0 FEOF kil £ 0 difRiAl & R
R 2 Sy - AARBIOBRRNIMLEATH D LB X T2, T2 T, TREAOR 7%
BEHELIEIC TOMT Lic & 2 A, Dso=f 220nm Th 5 Z E AR I NTz, ZORER X
0. EALRA 0O B DRI 7-£81E Dso=220nm & L7=,

Fro. REFIOBREZNRITEL - WO TH D Z L 2BET L L. "WAO/NRKIZ
BEISADORIET Re 77 v A0 LICEN D Z ERHif SNz, o= AERANTH
WA & T 72 D/ 2 BARICHGT 28D 5 2 & & LTz,

3, SER KOS Mt

REHNI A 7 - VN OGN IREDFK 40% & @< T R AL TRR IS RER] 2 52
ToHZENTRHSNTZ, £, FE, @R Y ~—B L O mEEA) DR S 585
PRiIL, BRIEORITERAMN < 72 DI O THENRIMIC ERH 35 Z LR Sz, &
DI=DBENIZRET) & L. DO DR % % T D bW EEE AR 2 LEN



bolz, U EORELY , REAITHWNE T 7 hibE e LT Bl —X3I)1) 2%
R U7z, AL — X IVIERMOBXMAEE TH Y . Mgz aa Lk z A
RERDRARRIZR D ETIRESE ThifT 2B TH 5,

E—XINORIITIva =T e — X2 v, B X8 X OVEE O Rl & BEt
L7z, fERE LT, AT 2 E—X%1T 0.1mm 2> 2831 14m/s DM ORI B AR 118
~OEERHEA R LR R, hOoE—ADar I x—ra b HoIcmTtE s &
iR LTz,

TR TR DBRICR bR E T 2 RN. R OBEEE TH D, RN NS
H1F EFHERIIR T MBI L 0 Bk OBEMEN R E D720, T/ b1 & iR
T DRI PR 2 D 1 2 0 HR 2 IR T 2 BN B 5, ARFIORFHI VT b 408l
ELTCREA TR v —REEEAE 27 U —=0 7 U, B ETEDS BATF 22 BRINAI O FH
HEDLEEZRM LT, TOHRT, BEIADLZLLTY =Y v 7 EERTEIDEZNT
x5 X ) CHIRRE LR oBNEIERWS Z L L L,
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R LCHER LT,

FROT T u—F TEEEM L E O ExiLe il 2 Fht L, 2t d 5 ERRBRES
IR & &R LT,

4 FLo

Fx ik, W TLREMEDIMEV Cefiderocol JRFEIZx LT, #ENOGHGIZEDL ETHR)
MR Oz 4t % e oI 3K & 4B AT RE 72 FETROJACO B S LIz akzh L. Al & p 58 L
L TCWDEBEREANEIT 2 2 EICHBRT 5 2 E kT, AR MAIEE % OEHF OB
BICTERA LT 2 ERMIfETE 5,

5 ZFHR
1) ¥EEF EESABE S : WO 2016/035846 AL [T a— VAT 527 v a AR Y V8
AT % BA

2) HrEF EFRABIE S WO 2016/035845 Al [ 7 7 10 AR U U FEIEDYE, Ok Sk
[ A Js L OV o flidE J7k]
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BIBEDNF ¥4 57 F & DDS 53 9 £l

WA, B EFRIMED FERD SN AEE, ThbbRTFF (haT) ¥, bk
FEixE Gy VR EER, MIBREENE QI T7 A Ly 7 b2 Lk, Eollk
Z it 2 5 MRS P E R OWIERTE b IEFL L T %, £ SIT30 FRTICIZERE > 7
GERE AR I E RIS 7 o 7o, FERDIR T TIEFRITHID 2 206 OHEFHNAREICE »
T, 2ok ar e 7 bz HBULT 296088 (TR) & LToRzRKRICH &
L. BEESY 74 & LTHIRTERNEH S %1213 DDS OEAMimEATH 5, 5L,
NEEDSEIE L 728 aa 74 LV ZADERICK LT, BEAEEIZ mRNAER E W HiL
WEFY T 4 TEHPPITIGEL L 7225, 2 D Project Lightspeed QG 7m0y =7 b)) EWEE
NTW3Y 7 F VEFEEBEOER & L THINTE D b EEE DDS Bl : pH IE M
AFFA =y VREZME> T/ RFTH D, TDLHIT, AIFRITE T DDS H3H ) #&H
E5HbA RELS BoTHLITIEV R,

NAFBEELE ) ESY T 42X X5 DDS
100 4EHi, Frederick G. Banting [RICFE RS N MFHI DO NA ABEIETHZ A4 v 2 ik

DN ZR, BREBEOATEOE S EIMICA LI TEL, BIETEINNA AT 7 /1
C—DEHIE O, I S ERENEIEREEE T 2R PIEHAEEE L, BEOEIETA Y
AN —RIHEL T, D ZOMPLL BB T IEINERDZ R E B o7,

A FBEIEOIEEH AN D \WTIE, 2015 4, MannKind Corporation CRIE) %% 1 FUpEIR
WIGHIETH 24 v 2 v OREMIR AT REH] Afrezza®D i GBHFE IR L 72, BB
TdH B HBAFAFEICOVTH 2019 4F, 2 RIELRIE 2 BIEIE & § 5 GLP-1 A AEH)H
=27 )LF F (Rybelsus®, Novo Nordisk, A/S) & X N E KIERHESETH DY < b A ¥ F
VRBBEHZEA 7 b LA F K (Mycapssa®, Chiasma, Inc.)23K[E FDA 75 &K X7z,



Rybelsus®lZ HA TS 2020 4F 6 HICBLGEHRICHRKR S Nz, 22 OBHFNIIRERN 4
DDS BiffiTdh % THRINE ) % 1 9 UsINAl sodium N-[8-(2-hydroxybenzoyl) aminocaprylate ¥
X O sodium caprylate 23&H ST 5, HIHTIE C 28T O IAMICIZES Ado 7oA
A RBEOREOHANLO R E, FCHRTEFICVC2HFICE > TOREBL V=2 —AT
Ho7z, —JiT, Rybelsus®DZ D/NI 75 1 HEICIE, WIRERIDSFUICEA SN TW BT
TR IEROEB 2 A CEAN SN RELRBALO T A T A VDEEE > T3 C
EICHEEL, TS 2 BRI IREIREIC & 72 2 AL, 731849 4,100 D& <2 7 LT FD
HiBSEB D X 7y = X 1 ERNBRERHEZ T IcR C B L T2 2, 2 BN BIRSIR D
RABRICRHI N, BEOHFRICEICHMTE2bDEEZ 5,

RREFEESY 7 4 OFE

KMRERES ) T4 ZHFET 2ICH> T, RELGPE 2 2H %, 2D 1 244k
BOEEMEDRARTH 2, FEUTIBR 7 X 9 1T, KiRINEERNE 2 & Rk TE 5 FBRD—
DTEH B0, FHHETIE R, £/, Y 74 HHIK X 289FBOBRICE W TH, L
B0 5 —7y MBNOBITPMIEN S =7y b ANOT7 72 AL MO THEETH 5,
ISIMESDF ) 77 70y =Dk D LR Z 1B L 72 maetE - 2 8HH
ZREHEL TR0, TN6ICE > THIREHANL PN~ O IZFH R T 2,
B FEFRICBWT S, EYEAESES 25 4 (BCS) DHICE T, BKiAEE -z
WERRY) (BCSClass 1) 1238 S L2 Frietlift ok e, $abb . XIE
VT4 O EES OIE, ARBEEBEEEO AR TH D, DDS D& 5% L TEET
EHTLEZRFEH->TVS,

HHE 51k, KIRE S 7 4 DERBOERZKET 5 51k LT, 6K L b ABRIEERE:
T —=AT 4 v 7 FEL MREEEE < 7' F R : Cell-penetrating peptides (CPPs) DRI % $24 L |
Z DIEFMPAFE 2D T E 72, CPPsE. 7 S / B 5-40 FIEBRED A F F R T7F FC,
R 2 S L 7 W RWE (N4 A ESED A75 6597 BCS Class 11HIJE T 24850 150,
KX v ) 7)) LRAT 72T, MO AERBSEEIGERNIR 2R 2 L & in vitro THEAM
IZHEEF L. invivo TOFEFEZHQTHFUCRE L TEL 2, 5% b, InETicisonil
RzBic, BHICEKCHM TR R A ARBOERYE 7 — A 74 v it e 2L #HEGL
T3,

2 OHODOMBEE LTiE, FHLESY Y 7« OAFEER - WIELE THICE % Y] 20 3
FOWETH 5, FRLEZBHBL, BIEEY —LE L COFRBEZELT 272D I11%,

Z 15 OWIUREHERERG I LD Z A 2 5 lICHEET 2 C ESHEETH 5, L



L&RD35 | invivo TR 615 CPPs DWIEHEIG: (%X, Caco-2 HHNEHL IR 2 FH > 7 #EHH
MR T CIRAFBS T E v, H 2 WIFTREEDSK Z < | invitro 2* 5 in vivo ~D#FE] BA
TS, (R DSR2 RV D 5, BIZIR, in vitro BZEIB IR TR & N e
CPPs :L-¥B XU D-penetratin ffHIC &k %2 X + b L ¥t — b OFEIGERIZ, Z0ZFh
LI R LV 130 ETH 72 DITH L. in situ WINFEERTIZ 193 5B LN 3355 L %

D, IGERPFE L B> TWEY, 4 VA VEORTF R 2 Fv T L 7235
G L FARDOEAARINTED . COTEEEE. invitro ZF T T, in vivo DIELEE RS
Kl O REE « BERE - ABNBREE 2 58RI IIHBTE 2w TH % LI N 3,

AR S N Pkt am iz, EHCOMAaEZz A L., £/, 2z LA % DDS
B O ML L T2 2 L2 fERD S Th It T 7 SR kDS, KIEROLA
PICHES 2 2 TR 3 DDBURTH 5 9, PIAIR, HLERIEE] DDS 2% 2 2 IR IZ
B9 2 WA R B BRI D BRI CTH %, WALE IS0 S 1 2 JHV IR &R oy D 5%
O XSRS v o (b7 v AR =7 —/REEEE) TEE. =V FY A b= 2%
DB TG, PURLME TS O D AAICE ST 5 M MO FE, 0 ERE S
T 2 YDA LI B D 2 I LE WK BIREZEE) 97 £ 2o HHZERE L 72 invitro
TR DML DO L LT TH %,

FRERES Y 7 1+ OFREME

TR N A A BEIEGE Il EWEREOEE R AR O 7 7)) 7 — % — 7 EOWtgeh
F % KE MIT @ Langer 10 7L — 7K TINICHED T % 87, Langer i1 & D f%E 2
e 7 M, WIUEERZ T 2 DTl <, BEIIN TR < ffibii T 2 YRR {E
HEEDw A4 7 =—F L2050 T, 754 AfiAEnv A 70 =— P
BENOBREIC X D B RIRICEAL L, RBICEBE=— FADHIX 2 Lo 07 77
= =B INTWS,

AR, Z 3N A Y ORKBRINE 2 SGETELH L WEME LTH ¥4 XD
7L (NanoGAS®) ICEH L. #HHELDDS & L TOFEMHEZME LT3, F/ 37 )0idkE
DDA THERINTVUEDTSDEs Davt 7Mbb EHT 5, AEIELVWEMTH
%, HMAAE (Hy 0% 03%)%3100~300nm DR EF I DN IVICEHAINTE Y, K
DIED TN VI DIF LT, 7777 ViEH) L 5036 K RINEIEES 2 2 LHI o0
Tw3, AFfEAET2a04 P THs70, IEEMEZHET 2 EERRS EHEERL
720 RARICEAE OME 2 AR MIIc b 25T 2 N TE S Y, FIZIE, KEDRE
TeH % o TEKDEBLA P L AZBRIEZ 2 EHAEETH S, JD L) REAICEY



T T/ ANT7NWVRERICEPEEER 28BS 2 2 LN TERMPEES AT LTH
D, “FilRBERESY 747 LEMNT SN2 MR 2O TWw 5, FEEX @RISR L
fe b 2 N TOVIIHLEERHE M 2 6 L, HUERIERAT S & ORI GICE »TH A
AEHA V2 O 2 FEWISI M S &, MEEZE TS5 L) ARG SN T
W5,

BRI

A YA Y FOFEPS 100 £35S, BEER I EER LTS, fEHA v A Y v &
V> 9 ZE—Holy Grail BAR) — IR 2 HED FICTETWLARYL, WO Z OB, SNBEE T2

FH2DORIEFIC5ZOHINS 2 E2FH- T, HEHSLUHEZ A, 5% b DDS DAL

WFRICERR L 720 & B 2 T B, AT, H#H S ORI ORE 2 &0 T, IEAKRD

BEHRESY 71 OMEIE & HE, BEEZBR0,
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<A 7 AT AN, ZEC LD/ T vy 7 aR ) v —F ki OFRid &
Yttt K OB T I O R 1A

RELESL TA H
B - 2E MRS RREE AFREES T 44F

SRRFRA - R R, HEE SR |, R 2
R, 2 AP

[BEW] FxixonETYA 7 2iflhT A A (MF) JBICL DRV =F Lo 7V a— LRI h7as s horay s
R Y <— (PEG-PCL) 75725 HR Y ~—F JHi7 (PNP) OFF#ARL, FLillZlFAS PNP ORI —M (£
SPWEEEL ; PDD) & W o ToEICR R R I LA RE LTV D, AIFETIE, MFIEIC X YRR L7- PNP OWtER
X OS5 OMABITIEIC KIE T PEG-PCL O T BOFEBIZONVTHRFITTLZ L2 HE L,

[FIE] 7 T Ru T T RS FEOR2 5 4 0D PEG-PCL %, BADFEOEmNN Y 7 UG D
MF %\ T, PBS LiREAH, PBS THBTTHZ LICL 0 PNP Z35L L, hir£ L PDI ZBAGEGELIEIC L DA/
WCHIE Lz, E£72, PNP ORiFD¥—M: - /38t % Cryo-TEM IZ X V#8152 L7=, PNP OMNB T, DID THOGHE
L7 PNP 2~ 7 R R &G U —ERERIZICHT L 72 %& 30 in vivo £ A — 0 7 CRIZRT 5 2 & TRl L 7=,
[543 - £%2] PEG-PCL 725725 4 fli> PNP OWPE % Ll L7255, PDI LMD E ML, BUKKR ) v — 0515
BREWVZEM EL, ZThblE, AU v—RESBUKERY ~—4SFEOHKRIZEY, T /7 RFEAROBEE D 1
DEEZLNDBUKIERY ~—RTEOMAERANM ELZZ ERNEZLND, 2, Cryo-TEMBZIZL D, WIho
PNP &5~ CHHENE N o2, S BICKLFEROEAR S PNP 20 L, afe b1 X 2 MNBATYE 2 30 L 7= 55,
Wb Nose-to-Brain #83&(CBI 53 HIRER, MERl 2 OIS IMNIC AT L7c b OO, BRI FRDEWZ L - T, N
ITREE 3 KON B DT REFEIT R A2 > 72,

ZAMER Y g « 7V 23— VRILE SR~ A 7 mhif 2 iz
A A EFREOEN - U HE B & A EE VR

REERAL WM
pg - EE ARSI A 44

LRERERAL - FrE I B, BE R, B Bl
At BRI KRBT TE R

FHEL LT BRI AT U6 & D A A EEE T8 O HE A B 2 o TR 0 IR TR R A R T 1L
HEER OB WS DB IEIET D 2 &b A A EHEMEZRACT 2 DDS TSN BEREA & LTSN TV 5, KiF5E
T, WEEAITHD R Y B - 7V a—A@BIEEAE GBEFRPLGA) MW, A FEFERLEEH Lo~ A 7 okt
EERLLUT-, RO~/ Y a ik (WIOIW) TERYER PLGA KL 2RI 23546, PR LR CHMRE A HEMT
D720, AMIEENC LD AEFRGOEENRETH 72, ZNERRT D720, Fx 3L D PLGA kKit+% &
DN UOIER L, ZDOBNA FEIERZLNICEE L THLRECLREETIREL THLEZ SIS LI LV EY 2 &
AT 2 HEEBRE LT, SEIZINE PLGA ~ A 7 ahi 1130 T4 R Y v — L3R z2 0 42 2 & TIERZIT-
T, ERARE LTV A7 vhi T OB LR T OFMKIL, —RAMAB IO RANOFHEIZKRE S EREZIT D
TENbholn, EREAMRIE, TAT I EA TR T AL F T I T— (Mb, TNF-a HUR) %31 FEHRM
DEFILE LTHWER, FYWOILA~DOWFE (EA) X pH ITEFELTEBY  HE AL b O FERLOHED PLGA
B & OHEMAMEMICERT 5 2 B8 o7z, TNF-a TEEZZ T MBI L, AR L OMEiRE %2 &
TRERIETHELL 72 PLGA ~ A 7 BRI S ENiz Mb 2D & BEEZSZENTERD SO L,
AIETHB LU PLGA ~ A 7 a6k L7z Mb &2 V2 & TNF-a IZ X MG ER B Lz, LLEX
V. BITEDLAMEPLGA v A 7 v ki 13\ A FEEKRZMHRIKTHDDS L LTHHTHL EEXBND,




FRELREIZ U 2 B 75 3E A5 E cyclosporine A 7y AR B KIF 5%

KRERAL HNH TR
pTig « A THEERT 64F

LRIZERA KA - BB W S2th, S BBER. ARH AC— - TIERFIRFABEHR AT ERT

[HE] BRRATF R TH D cyclosporine A (CyA)id. EIIIKIF L CIEMRIRIBICR T 2 3 7+ A—a V(LT
DT ENMBINTND, ZD7h, WEAFEIES WSS 2 O CHRIRIE D & MBI 1 0 JEELE CyA 27
T HEE T, WEERTORBEC L 0 FEAE CyA O TIREENE LT 5 FREMEN & 5, ARFFETIE, FESE CyA TR

WCHAWD BRI ORE A 24 2 T, SAHIERE CyA ZR L, 204 TREZFHM L 7z,

[328r] WAL L LT A Y ) — &AW REZEFIEIZ L Y | evaporated CyA (EVP CyA) iR L7z, F7iz, WL LT
KE WIS X 0 | freeze-dried CyA (FD CyA) Z il L7z,

(R - B8] EE ﬁr%iﬁiﬂ; (MDSC) MIEZ LV AT AR (Ty) & 50 L 72#5 8. EVPCyA 1% 124.3°C
THo7=DIZx LT, FDCyA % 859°C TH Y 40°C i< Ty A7~ 7z, BEENETG)MEDEE., EVPCyA K
FD CyA FOREREBIIW TN HRWIRE L D7 | Ty OEWVITEREIOBRBIREOFETII2RL< . CyA S TIRED
HEWERKBLIZbDEEZ bz, ¥C EENMR BIEDRER, FD CyA DAY LTk, EVPCyA D AT b LT
WHERD NS T E— 7 BB S, CyA © 1 A0 T I/ BRFRIE(MeBm)IZI 1T 5 a (REEL DB FBREENE
L7722 EAURENT, BEOREITENT, A% /) — A RUOKPICHEHELIZCYAD I T4 A= a U RRRBZ
EPREINTERY | HBRATOETHEEDEVDEZRLIRZOIHE CYA DAL T+ A= a VOEIZHE LTS
T ERTFBREINT,

Ty g CVRFNZBT B A FnAfE fenofibrate D AH Sy BlES B EEA

BEEIS  TF BY
B - A THERFIEM 64

KIRRRFOA - FUB At H S, A A IR

[H] HOKEMEEY OR NI ESEZ B E LGl o=~ Ly a VREIDSEERF ST b, —J5,
WBEARTEE U 7= HEM (3R B VAR FE L L DR FEIZ I\ THM S KA 2 B -1 ARy Bl 2 L = U R IRA AR 2 TR RS 2,
ABFTETIE. =</ a RS 3 FE DR SyBE BN MIE TR O W CGIHMIE A 1T - 7,

[32B%] Labrafac PG(PG) & U Labrafil M1944CS(M1944)?D 2 FEFH D oil IZ-2U T, fenofibrate(FFB)f AT~ /L3 3 %3l
L, '"HNMR & O cryo-TEM (Z X V) 574 L 7=,

[ 5 - &2%] FFB 2N#EIFEME L2 PG =< /Ly g > D NMR A7 MLZBWT, =</l a VRTEICATRbEh
72 FFB } O FFB Bt kO B — 27 NI S, =< /b 3 Uik O FFB IBHEtE O F R S iz, £72. PG
BEOEIICHE S FFB M E— 2 OIS~ 7 M 338D b, ZAUE FFB /it~ PG 53 T OHEUC L 5 b D &
EEL 7=, Cryo-TEM HEif2IZ5\ T, PG IR OB FFB MR O A XAVNES < 72D Z L AR S 7=, FFB
D IEBBIFNYEMRE L 72 M1944 =<)L 3 > D NMR A7 FUIZEWTIE, M1944 S5 3MEWEAICIT =< Ly 3 ik

A L S 7z FFB L OY FFB BRI RO B — 7 338D bz, L L. M1944 BEEDS WG Tl FFB IEHEFR IS
HRTHE—27 DN, 1FEALED FFB SR~ /Ly g UMb SNz & B4 L, £7-. M19%44
BEICHEDLO T FFBEMHEEY —27 O I N7 MI—ETH Y . M1944 53115 FFB IBHEFA~IEL L 72\ 2 & 23R8
SNic, BEORERIY, =vva VO oil BT L C FFB O EERBIN T2 Z L ARSIz,




BRI K515 28 2 F517] L 7= beclomethasone dipropionate-loaded microsphere D Bf%E

HRERS AR K
FTIE - EA B IRSLRSE R 2 A4

LFEERERAS - Pr| B, IWEE, NEE L2, FTEER 2 EEH1T!, B ER!
U PR OB, 2 (U AR e A

[B] KIBRIBHEIED beclomethasone dipropionate (BDP) IZEEKIEMETH 0, 2RI RGO 7= O\ ITIRMFEMELL
BEOMATHS. L, EEHEE TORM L ZHUTHE S %IUT BDP O RIBEERIK TSI’ 2 72 KGR/
REEYEE N EEND . A TIX BDP OHRBKII KRG % B #9IC BDP-loaded microsphere (MS/BDP) % B %% L 7-.

[J71:] BDP 3 L 0" Eudragit® S 100 % n-butanol (Z¥AEfiE STz~ Ly a UIEEIHIEAIC L Y MS/BDP #F#i L,
BREYHEL LT v b~ # 5 (5 mg-BDP/kg) L7-BROENENEZ EA L7=. Trinitrobenzenesulfonic acid #5% K
RETINT v M MS/BDP & FERE A E (50 pg-BDP/kg/day, 3 days) L 7=BROO#AKE IR 1E 2 5740 L 7-.

[RES - &3] X MRS £ W, MS/BDP H10> BDP (X KERAIEMEIRRE THEAET B 2 L 2RO 7. R
B 1 BLO 2 RIZHBWT MS/BDP H10> BDP (H1E & A EIRHE$, pH7.4 i Ti% BDP JFi#K &tk L MS/BDP
TPEREHEBOLELZ R L. 7y bR O G Sz BDP WKL 2RI L O & vz — 5,
MS/BDP # 581235175 BDP & 2 OREMOLHREREIID CREV TH 7. KIBRETNVT v MBI L
#HEA% " myeloperoxidase (MPO) activity O bF- 13 F3ER L OVAIRKER 58 &£ th L MS/BDP KEHRGHICBWTHE
WZHfl 4L (P<0.01), MPO activity [ #E & MS/BDP RERGHETHB L ZRME TH 7. TV 58 & Lt
L MS/BDP # 58 T EEHLE 21T 2 BDP OIEMH & ZAUTLE D RINA I & 4L, K~ BDP ZlEsR2m L L
Teleh EHEET 5. EX Y, MS/BDP JHRH KIGRIGHE Z SEICEV 2 BDP ORIEHI R EFEICEH TH A D

Fa—THS o W R NS U R Y — AOTBLTRICBITAEY Y TLX A LEE

KRERSY EiE T
FTIE - 4 BRSPS M ERRARATY 1 4

LREERERAL - PR I REL AW R Rk okt JhH O ER? GOk EE
LEIRERLR, 2 I L R R R AR SRR

(B8] VR Y —L8AONEERICBNT, FHEERE Y 7V A LTI 2 FEFML S TRy, KRR
TiE, VARY —28HOMEFEER O 5 6, AR OFEWE AL LOBHECOWT I v o atisTI T ¥
A LE=H Y T HTY, BEFETEE LCoOFHEEZRF Lz, DRE] #AEDE LTy ra Xy v i
#(CPFX) ZAWT, kB LNV E— b —F 4 V7KKV VAR Y — 2 (EREN TFL B L O'RLL) ZFRME L
7o, Tu—7RT < 05988 (All-In-One, MargMetrix #E8) (210, BHENIZEB W THE U R Y — LITRE ADHEY)
ERRET DI, 725N RLL 2 BB IEH SN DRIRICKT D T~ v AT MVEERFG L. BRSO ik ik
DWW TR Z ATV, UV IIEIC KV BSREARIE Lz, 7~ AT M HIdE o 3L (PLS)
EROVTREETTNVEERL, REASEYOBRERE LOSEMHREREZFEH L. [RERELKOBR] KEAOREY % b
BT 2WEETHEMS L2 TFL O T~ > ZA~47 MUIZEWT CPEX ICH KT 2 1390 emt DA 72 &5 — 7 SR JRD A3 e
Bl E N7z Dkt L, RLL TIHEN R LB S oz Z L, FARNEIC K 2 EME AR OENE Y
TIEA LTI TED EEZ DN, £72, RLL 25 OEMHHERIZI W TIE, 1390 cmt 0 v — 7 SREE N FHE S
W Li=Z &nn, EHET=4 )/ TEHZLRENE. £72, PLS # AW EE T, WiRfEicsnT
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