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Research Progress of Gastroretentive Drug Delivery Systems
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ABSTRACT: The residence time of drugs at the absorption site is one of the key factors affecting the treatment
effect- Conventional oral dosage forms are often eliminated before complete release because of rapid gastric emptying
and short gastrointestinal transit time- It causes low bioavailability and frequent dosing- Based on comprehending the
physiological parameters of the gastrointestinal tract, the research of gastroretentive drug delivery system (GRDDS)
has been nearly 30 years- The development of GRDDS makes it possible for drugs to stay in the stomach for a longer
time- It mainly depends on the size growth, the adhesion improving and the density changing of the formulation to resist
gastric emptying- Various gastroretentive technologies have been developed, mainly including expandable system, high
density system, bio/mucoadhesive system, floating system, superporous hydrogel, magnetic system and dual work system-
GRDDS can increase the bioavailability and absorption of drugs at the upper gastrointestinal tract, thus it can reduce
dosing frequency, increase patient compliance and improve clinical efficacy- Also, the emergence of multi-unit GRDDS
guarantees better effectiveness and safety of drugs- Currently, GRDDS has many related marketed products- This paper

reviews the recent development of GRDDS, including the impacts, the classification and in vivo evaluation methods of

GRDDS, and then looks forward to the application prospects of GRDDS-
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#=1 EHBFE”R
Tab-1 Marketed Gastroretentive Products ©*’
5] [GLEES ESIVIESFN NG|
AR E Zanocin OD TR R 5 Ranbaxy, India
ER R = FRUIT Riomet OD BBNETE RS Ranbaxy, India
BN Cifran OD BT RS Ranbaxy, India
FERREEAS . AL BE. TH R Inon Ace Tablets KT RS Sato Pharma, Japan
HHIE ProQuin® XR AcuForm™ JZfik 1 £ 4% Depomed, USA
SRR — B WA Glumetza” AcuForm™ iK1 5 4% Depomed, USA
PRI e Prazopress XL RGBT R 5t Sun Pharma, Japan
THIEE — U Metformin HCI LP MINEXTAB" {#7% 24t Galenix, France
Sk T Cefaclor LP MINEXTAB® &% £ 4; Galenix, France
% Tramadol LP MINEXTAB" &% 2 4; Galenix, France
SRR IR Vb A AN Cipro XR FEREIKE RS0 Bayer, USA
[EEBS Baclofen GRS Z IR AR ERIEIK RS Sun Pharma, India
Rt i Coreg CR BIEET RS GlaxoSmithKline, UK
T e 2 ELRIE 22 )i Madopar BF ARG (R TE) Roche, UK
HFFETR AN TR AT ANk R U4 Liquid Gaviscon VAL Ve TR A R R VA VIR Reckitt Benckiser Healthcare, UK
P Valrelease SEAERILYIE 4 Roche, UK
KR HIEE Cytotec XU )BT e Pharmacia Limited, UK
FREEPTER Topalkan VI RV T Pierre Fabre Medicament, France
TRIR L, 4355 Conviron B R AS B R T 1 Ranbaxy, India
A B ELRR Lyrica CR BRI Pfizer, USA

wi BT S 2 R] Ry ERRMIE 15 i 3 3 77 78 7 B
25) H ot B HEA R e
1.3 AR ER

TR RS REAR 55 B 350 2= s i 2 P T T 3K
7R R ST I KIS A 5 W, 3 /INIE 5 4 B IR 3
e ma ], SR B A A Ok E Y 5
HARTEARFH LG, PR AN DY 144 T8 1 ) 551 B A S )
B R I O O o R 6 R T s L AE A
FAL VTR ES
2 GRDDS #4326 (1)

2.1 B RS (single unit system)

HRAE B 9 I, GRDDS ] 4 AR
A, REP AL, SRR AL/ YU AL, e F 1 A
T 22 FLIK IR B b R T 25 T 12K
211 EF MY 2 R4 (floating drug delivery
system, FDDS)

FDDS #& H i i 5 % ) GRDDS, %R A
220 B HE A3 1E B . R R A ) R AT A UK B
FE (<1:00 4 g/cm®) 5 1E ", WTEEAEE NAEY
o, ZEKHAE B R4 BRI AL, R 25 BRI
FDDS 1] 73 A i BRI AR i 1Y

2.1.1.1 VBT 24 (effervescent system)

TSR 2R 58 3R] 73 N SR AR KB 7™
SRS (gas-generating system) 2 242 7 il 7]
IINBRER $h 8 IR A 2h, 4 efi1E B IR B TIR -
9 BR S5 2 A ) s o7 AR e — SE A, S R K i
I FR) 5% 7K e Jse 2 Joit BEL o 2 N A 70 b, A o ) B
FEwN, EETE b, SR Y. w R
B TE G A A BEA RN 2R 4R (HPMC) |
R ILFIHIREE. BNBIREEMEE LS ™,
Raza 55 DL #hROK VB I 2 WAL 250 BRIR AN ™
S, H%LT HPMC K100LV #1 K15M DL i
934 (RNIHIRER ) X AR RE, IR (B AR
WOE R MY GERRW], T FLE R A
FENFTAIS R T 12 hes gl/b Ry, 590 HPMC (1)
FH &2 S JEC VR ) () RV I [R) R AR 5, R PR AR

XU B FH TR 97 AR ke ZERLL B0, 3
W2 ~3h), BRI pH KRB, TEAEF
HE U . Chen &5 38 ik 9240 4K 1] £ X85 ik B8 7
Jrs AR AE AR A B 1) HPMC F1EE 2045 itk s e
fid (PVP) K30, FrlsiBRIRE BN A5, [F N
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Fig-1 Classification of GRDDS

ANKEA\EE (p=0-813 7 g/em’) LAFRAGF 7% % |
TS U A Tr Ak JE A5 R e ST B R,
HARSNEFZ G 12 h, KW y- INERRIE S5 R
FO Py FAE A RS2 AR B 0 BRI ()AL 2 8 he

FEM AL (raft-forming system) & FH &R
BV (NS A B R 3k Bk IR S 26 (00 ¥ R BRI
W) . el 2 B BRIN, VAT AR R
B AR B . 1% RSB AA BRI R,
R T B NAEWRIE, BT
BRI, e LA S B AT B AE B AU . 1X
KEREGHEHTIEERTEH S8 RENTIRAY,
WA BRI 1. Abou Youssef %15 i1l
P U SR AL BRI, R BRI A A
PR P VA T TR A VAV PP I N 35 7 PR R B i T H
s, A% ) RS PR A R G AE N T VR TR
24h 1,

BT R 250 (ion exchange resin system)
ey AL PR 245 ) 5 R A R A R P B T A
WIRERAHZE, R @G SR, Bk =ik
P He S5 RE BN, KA A AR
ST RIAc e, ;A AR, A R R
ERFEWZ b, KA T, HiX

KRG RA R R, HIREF g

BHE KL 280 (volatile liquid system) &%
RAUEBARI LB RSN — D RAE, AR A]
EARIR FHERBIRAIERAK . SEARM 2T W
IR E . HPMC % FEIE BT,  BeAE v 71 BB
TR E =, BRASFK TR LAV BT 4k 31 25k ot ok
BB, TR R 25 iR
2.1.1.2 BB R4 (non-effervescent system)

K111 %48t (hydrodynamically balanced
system, HBS™) 2RI R4 00— T8, H—
Fh a2 sk T O SR K R G Ak, @ R T
TR K & ia Rk s 2R Y, SR A
VDI B N . W Nayak S5l & 1 & B AL bE .
HPMC K4M. PVP K30 FHIR A A7 1 11 S8 S0 B 7
JiegE, A£ 0-1 mol/L #HFL HBEIFFEEIE 6 h HR I
IR 1

7SR ) ) R A R A 1B VRS AR AR R TR
% A — 5 B AR I [A) . T AR B R A Y
RS LR HAZ B pHAE M. SCER ik
TE I o A T AR T B 2 LR = UK
A P A A RS SLEIE R, #E 0-1 mol/L 3
PR rh I (] AT R O 24 h, 5 WU T B L R
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J Glucophase XR AL, RARFE AN AUC, - A
(18 041-79+443-86) ng-h~mli1 o 2] (21 551-13+
1433-16)ng-h-ml ',

AR SEEAMEH THNREEGA RS, W
Chai 2648 F Pus$5 7= (hot melt extrusion, HME)
¥ 2 W L BB RN A e R s 22, FEAT A
FERLUTA B 3D 9T EREOR & R rh e g5 1) 2
W ST B VR B P % AU AR AR I g
IR 2) 10 h, EFPIARE NREWER 8h DL L,
5T 755 Motilium® MIEL, AR EE Ik
222-49%,

2.1.2 @Ik Z R4 (expandable drug delivery
system)

gz I R ) R0 o R R LA R A s B TR,
HEN B 5 KO B AR T 1], H 2P TR
S84 I IR B D RENs 3 A BN R ST R R B
I 2 ZR G0 0] J3 Vs ik R R e o A

WK Y R 48 T EEAR S — 8 UM Be 1 B AR
B . 245 ) K R RO T SR K RS [ dn
HPMC. A LM (PEO) . RN | 1ZEMUK,
R SR S AR R e B B OB B, IR AR R
RE e 70 T AE Ry SL RS R RL, AT AR 1
WPE. pHAA. W FHIZH Bk 2032 B2 AT R FUORE TBURR
fiF *,

El-Zahaby & 73 5l {3 H & 73 - B AL 68 KT G
MG IR R, R BA A AT BT &
A NGB £ T AN [F B T390 97 s 1T AT 1R

4-3 7Y [GIE R XA

() )

Qe RSP R (AR ZEERW 2 Y. ot
ARY, SRR, RREREDH %05 7AH
b, i R R T A B F A S BRI 1) 22 S D B R
PR A BB FE A . N T SRR A R AL 2R 2 5
Wk, BpiE P umR U ZE R AL, Sugihara S5 &
(1 E IR 1 R IKXUZ A B HPMC, Eudragit” 4%
2R BUZ RIS A E R TR BRI IK 4
B y- IR R IG 45 TR R TE 9 (e B S R E RN,
Z5Wi 15 R I TR AR 10 b, B EJE RF 15 R
IR [A) B 4G

JEFT Y R G0 T AR R i o LR, R
A RGN TE, BNFH G RIT. 41
ATCLEAAFEAR « DU RGP HE (4- 9§,
B ) % (K 2), sEHE - 1MHERS,
A g [ e, BEIRAE B G Rt RN
PEHIHIIE R P2, HERIEE (BCS 112K, K3
N4 h) g EAEE i bR Bt G 2 .
Verma S8R 38400 HAE 1) BB LT N E TR RS
VIR AT B2 NG R, i th OB 4E R (EC) Al
HPMC KI15M. fififlsiRF15E & —1F (PEG)400 £
BB VERIE 7 RN IRt B, R A
VIREAE 1 h ]PUEIER, B 239 T A8 R 12 h,
PEG 400 {E 3855, B 738 e i 1 4 19 hn H ) =
KARACE S VI R AR R, (IR B A7 B MK
I ) 45 B 1D 2 A

T B S A O, Kirtane S5 K
TR ST RS E (K 3), R A iR

2 EAERGHHRRLARR ™

Fig-2 Different Geometric Forms of Unfoldable Systems
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BHE R, P B R ANIREE, 7R85B RS RIS
fiE, BB P, 6 AN TR A F R
KR FAY), JFRe IS RIKIA 1 1 R
5B E, WA HE . RGO
A AN BN, A AR LA e I R R
2.1.3 ZhHALZ 25 R4 (bio/mucoadhesive drug
delivery system)

R ST RT 23 D9 4 O R0 B RN R B o ARG
2 T3 EGW S b B 4 i 2 i i o e 1 A P 52
iR, FIEFMNE S0 T SRREERE. #E
Rt —NEERRKIGR, ¥R B 1R
W B LA R 3538 B0 AR I v 4 T T LA R AR,
AT LA B o BEAR PR R RGP v 3 1 A A 1
TRENE. TEW, FHFREER RO S AL PUES
B o 5 PR 2 T AR U EER B BRI R AL
RN 7R BRIER. FER. R
HPMC % P,

Patil 25 Jy [ A 25 245 03 0F 4R Sk A vE i 1O 11
NRAEDDRII L, Al FH R SR & 70 5 B R A R i iR
LKA 1R 40 HPMC K100LV il % 1 Sk fi5 B
BEMT R ST B X LR AR 4 S 2 W% Y AT AE
U AR B A KT 10 h UL _E . Sarkar £ i
WO AR B S AE, SRR Sl v 51 K R&
T RBNIGER - 45 B [poly (acrylic acid) -grafted-
gellan, PAAc-g-GG], Jfiliid gk 7 —H
XA RE R B0 32 P T 45 88 4 1 2 1 286 M 8
10h Ak, JFFHE P EHS 259 oA BAE .
214 EEEM /PG 25 RS0 (high density/
sedimentation drug delivery system)

ZARAGEORBIFINFEERT BR, HRETTRE

N e
W\ e S

FREZE 2 Tl 44E Chinese Journal of Pharmaceuticals 2019, 50 (3)

TE B JCHS, B E BHE. A T RN B HE
A ) 2 e, — MR A 1 24 ~ 28 glom’ Y,
BRI Pk, S R R A RS AR
HiZ R G JVERE R, Bk Z e Rt ot
HATICAH IR BT 2

2.1.5 i) SIALE 25 250 (magnetic drug delivery
system)

ZITES IR B AL KT S 5 A Y
Tk, R AE REAK SEAR AN BRI RORS B 4 ) NA  J
T3z, B E NS, L0 8 mEsm s
LR B T PR AN REAR 2 (B 5 77, A B
BRI B AN SEE B 3 E) SRk
g 4]

2.1.6 #BZFL/KELR (superporous hydrogel, SPH)

L& g () KGR AR L, 2 FL K B - 33
LA KT 100 pm, JFFHBEAE 1 min I8 B0 E
WA AR FH PR WK 2 K B R 28— A A%
SRR 2 fLAKERE (SPH) , RefgPuas, &% g
ik, (ENUMRVEREZ ¢ 55 AN E S HE 2 FLK B
(superporous hydrogel composite, SPHC), k%
HOAHRT N, BB RE R4F : B =R GBS
FL/K¥EEBE (superporous hydrogel hybrid, SPHH) ]
R FRBE ATk 100 %5 LA 1, I 2 0% IR R FE R
BB Wi = A K s 7 B

El-Said &84 xf B, FTEAF T
T8 oS RE s, 2l A 3 AR 2 ALK e e il
& T EESFER A Y kg SRR, SPHH R4
HAPEMEKESR, sipihimemig. Riam
e RSN, T HAR 2 AT Lioresal” i#R
Fro R AT LH IR mESIFIZ - i)l

~N

B3 KYOREEFHSHUAEIESR >

Fig:3 Manufacturing Scheme of Oral Long Acting Antiretroviral Drug

[28]
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LR EIE, o N 072 F10-70 pg/ml, A ¢ N
152 pg/ml s HTFE ) £ N2 h, ARG 6 hy FT
AUC, .,y M AUC, _ . THRAFA G B A=A
N 172-2% F1150-07% .

2.1.7  FhBEFEAIZE 25 248 (mucoadhesive floating
drug delivery system, MFDDS)

N T RESELF RS0 R 2R 2 AR IS, AT LA
¥ BRI G IE . e RIS 25 R4
NEWEF N RS, Z ARG Re it & R A
AP R IR, R 25 RO SRS n AE 4
FIFHEE . RN, AT LUK 4 75 2450 i) 771 6 B 21 AH N 1)
FhilRH A F. Kk, MFDDS A 0] e SEEL 2510 )=
HRAN 4 B R BT

BRERE T NHKEH, ZhERA, Dk
MR FE R A 50%, I HAE /D b v
W AT SEMROX e S, TR TE {5 R 5% G
HPMC K100M HMUBETRBE 7R d 971, Sl K E
SR &R R B T EERI R o X A%
BRHREAEF U = B I 6 h KL L, JF HREIK
i O

Singh 4538 i 7 P4 B EAGE KLk | 4 1 hr koK
EMIFE 2 K€ B I BB R XU v, [ TRIT
SEWEE Py VR I R % T A R R
B B R 6 h, ABFHIEEH DR 1 IR
il B R N A TR R SR

Rajput 51T 1 W Re A BT B I I 2, ©RE
HOERBMEERTE RS T, e hER, ih
I W T TREAT B e 0 T U /N T SR (] A

iR |], TR TR T ANl B
+F A 248 (funicular cylindrical system, FCS,
mE 4 for) FEhiss, BHEHREE T K
LA N gt . TR RS, FCSHE
FRHILER IR, HEAN GRS, el ik
WP BB R B R L. WE A FLE S (Premier”
Cello Pape) i FCS AKX, FRKBHLRAL
FAAERZ AR, R FCS X 1 h 5
N b S 53 B R T o FCS SR AR A THI W 7K ¥
RE R FFIE E ORI AR, 38 5 b 75 ] A 254 LA

A B

El4 mRBETFHRHERZNER (A) FsEg (B)
Fig-4 Diagrammatic Representation (A) and Actual
Image (B) of Clarithromycin Funicular Cylindrical

System ol

LR EPTE, WA SRR HOT R B A A R
LR BRI AT SR SR8 2 2

1 AL BTABHERAONSIREIBRE © 00
Tab-2 Mechanisms and Main Drawbacks of Different Single Unit GRDDSs [51026]

eS| B B
EIFHN AL PREEAIC R VT T B VR P SR A K 1 s B I ] B i, B RS EHRE K
W A 5 FEREIEE E L, ORISR AR HOR R AR 1), KT R G052 Bl o B R, LR R
ERT WA, A5 Wede AT AE K 75 7 B I ) DG INsEIE, 1N G
B RS WREEMBIEREN 18 5 1 0 R b S MM R R AT IR B 3l SRR SR X SRR Y, 5 At e A ek

FHMHRAE K 1 s B0 )
WS HA RS

Zilp
LIS Ta] N RSCR K M IR, 3880F T Bl b
[ AR A T 286 B L

FEEZ{W eETiEitE
PR R S

HCEEFRII o PR, DTFRAE B Rk 1B
EHE A7 R R FR Sl 7 70 ) S Rl e B

JBEFEFZ Y E T T REIL K
HIFIAE L2 EAELUA 2.8 glom’ 8%, A& T mi s zis,
MNREAE BAEA RS T, HATBCA ™ & BT
il YA R E, %Z’BEZMZK”%E;@;EE;%E‘JVEEEFBEY BERME
58
AN AL TN EIﬁﬁVkE%HﬁE’J@i@EE%X%é, % LZR

JUEF

5 3 B T RN LR B (0 RO, 5 I o e I )
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2.2 ZH LM R4 (multiple units system)

B V18 i ) ) s B ] ARV R B — e L
WA ARG A AL AL B PO, S
T RGA, ZHRTHBINHEA Y RGHTZ /)
FIR TR, O BURIR . RUR 7SS, ek
B a7 BT BIRCR, AT R MO 22 5
M AN R BA BRI IR, Bt LRV XU
B s ReBR(K B HES sz, MR ZE 0 5 1R
BAHEHTE R B R, BK T R &
0 RURE 5% A R b el /I J55 3 ki . (H % BT
HFR B A= TZAR R A%, KRS AR 7 () ot B ] 4%
PEH K.

Malode %518 if HME 2 il £ BEFH R SE 4175 /R i
2 Wik, {fH T Eudragit® RS PO, PEO 1 HPMC
J e SRR AN, IS WKL RELE 3 min PRI,
EVERTA] 12 h Bk, AREE T HME $ERAE il %
R 2 ORI T 25 W T G R R T REE . Vo
A PR HME R, DLER N 21 4 % 1 HPMC
KI15M {EE SR G BRER SN =00, il T
JEL 25 P PR AR M [ R 2 ik . HME 3 AR
A i 1S M i B AU R TG SE TR FF r BE B i . 1%
HIFRE RN 2B, JF HoaT DUBVR RIS 12 h, 7RGk
K 5 e S H A S R AR D R B 12

Aoki 55 A% H vy B U4 fl iRz 52 AR ) 2% i 2
2 5 1Y) e by B BV ORL, A v g K R A
Lubriwax” 101 259 RERSIE0F 24 h UL | Y, 54
W RAARNRIRRE, ZHEFRRES )G 2. 4h
T EMRE RN T5% 8 34%, 1whifs R ETF
M (8-5 mg/ml 5ehyEF 2K 1) 0-5% FIE A4 20K
RA 32%80 14%, %85 RIS IR A K
) i BRI TR], AT BB BB A VR T RCR

Kumaras-wamy & F & e AEva 5, {6 A%
TR T 1) 2% 2R B0 B 4 41 5% (1) SR R R I - ST —
BT AER, ALK 90% s 2R E# (DSC)
M RARTER T PR TG E T - ERAEARAL 5 R
12 h {7 R AT IE 70 % LA b, AR AN IRAT N TF &
Korsmeyer-Peppas #7 f{ YU RS TR o,

Zhang S5l 4% 7 — M1, 22 ERD R
R B P A 25 R G 1. I ) 1) A A YV I T

HE 25 T2 £ Chinese Journal of Pharmaceuticals 2019, 50 (3)

fE 24 h DL b, ARV 22 G B N B INFELR T 6 he
AR, 208 5 YRR A 45 A 1
[F) 2525 2 40 0] LA 15 9 B )R], T 20 AU IR
AR AR RSB D 2 v AT I, & TR
NEMEEY RS

3 ERIFENTFEE

RN TIE BTG4 RERENITRL, FER
TH A& 1) 3 WA 1Y BT i e 75 R 3 A N AT A0 7T
() BN A B (AL I g v e A ] . H T, — LRl
AR T T W 259078 1B 0 R S Ol
3.1 y- INERFIFEAR (gamma scintigraphy)

y- PAURRFA A 2 e 1) 750 oo N/ B 2 3 AR 3
FROTBUR 1 (RIS 2, 1) 77 2 3 A R U5 B BRI L
FRAETE y 326, 3R A 40 H i A B A AR S g T
7 B RO, H 3R AR

Patil 58 B F-HE R4 1 5 BEIR SR A A
S J R E T R R Y 8 P Te 1
TR R BRI B 2R, FIH y- IR
R G55 BT R K SR /X v EALTE
4 (single photon emission computed tomography/
computed tomography, SPECT/CT) MR & if%,
SRR ITE MR RIS R B B i F ™ 6 h DL L.
Razavi S5 H y- INEREREARN E I L0 17 g —H
RUNK B Ry 5 38 30 70 LE T D == AR N R 22
4E R EREAE (TSm0, FRIC I BT A e
B HL 120,

y- DN A3 8 R B[R] T RN M R R
Kumar Z£[@FEF *Te bric KBRS 5 A ed A, I
BHTH B AN 6 h ", Zhao & i id y-
INERHARUEWIAE 6 RS B AR, DX
i P (T4 5 B A AL A 6 h Y
3.2 X HZEpif% (X-ray imaging)

¥ X IR E TR A R B R B E Dy i 5 71
INHIF, AR A . E T TR
BT N RN AESEE . HE
Ty INEREHR, ZIEAER. fifE, (HEEH
RET X PLA L5 K ™,

Sharma 558 BRI UG R, 8 X 52k
FAGIERT I, 4 SR B R Ak 51 S B R AR K B B
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W AEEST 6 h DLk B, Chai 2548 FIFH 1%, &
WA, 45 SRR 22 W N B S R AR 2
G E RIS 8 h DAL BY. Li S Tk hZE
B RO, R B G R, XS R R
ZE R THI B, MHE RGO HIRE A B
¥R, ELE 7h A4 AR B
3.3 Hith

BRUA B2 Bl H WV JT ik 4, A B
Kk (gastroscopy) ™ WETEFRIC KM (magnetic
marker monitoring, MMM) ORGSR RS (magnetic
resonance imaging, MRI) "% & /& &
(ultrasonography) . B Bite 2k RRAEAE, K
AR s MMM A 5RSS, Hx 24, HEfEARR
BBUR B A BN R AL # + MR [RIRERAT TEU 42
W aE, HIEFRERN, BARFIRHAL G
71, X AR, HERE BT BIENEHK ; 8
FERUVBIVE ORI E . UG R AR, B
M HER AR A2
4 L5

B i B 45 2 R GE N SR 2 ) 1K 18 T B I I
W oR AR SR T A RN T B K& T E
B il e e B BRI SR T IS AL I 24
Yo (HE BT, ARG LFRA ™ mY) B
T FORBA L7 iR, i BRIk B 45 24
ARG KR0S, BBk 2 i 78 A
AN A 15 5 B g 2 Atk PASE IR R PR PR 3R
R, ERRGE ) B A MR ZE A S
7 2 A A AT R e R A B R B RO — Ak
e XM RFIKEFEIRN T EH A B RS
AR, TR EEEEIRAE T B LS. [
i, il T PP %R R A AR AE. IRAWT A
o TRRL S8R AR LD T TR B
T B RGBT R AR A TR . AHAE Bl A R Y
HEL OHHEARERE, BMBESAHRFAKEMRS
AN REAL o
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