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Procardia ™XI 2 b - Pfizer 1989-12-06 F=1I0AD
Minipress™ XL WR M Pfizer 1992-01-29 1
Sudafed™24h AR PR B J&J Consumer Inc 1992-12-15 K
Volmax™ T M Muro 1992-12-23 A
DynaCir™ CR AT HF GlaxoSmithKline LL.C 1994-06-01 T L
Covera—HS™ EIZOAEP/N GD Searle LLC 1996-02-26 e IR
Tegretol-XR™ R TIRE Novartis 1996-03-25 e IR
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Orenitram™ HEIEIE S United Therap 2013-12-20 it S ik e

67 I



5 2016,34(11)

SCIENCE & TECHNOLOGY REVIEW

%5 EHT Acuform™FrBLHIFIR AR5
Table 5 Marketed products based on acuform™ technology

[HLGES T A7 TR st TE] I VA
Nucynta® ER s th 2 DepomedInc 2011-08-25 P
Gralisc® ST DepomedInc 2011-01-28 G EZS ]
Glumetza® HIUK Santaruslne 2005-06-03 W bR
Janumet® XR FERESN 7T/ BUAR Merck Sharp Dohme 2012-02-02 Wi BRI

T4, B} IR A B2 (chronobiology ) FUMF 5T 2 1H |, B A iA .
JHFUE B A AR B AT AR, sl 245 e A A A e AR AT
15 P 4300 R GE I T, Ao 5 e 8 UK | 1R SR R
AR . R 62BN 1N [RIBNR 1 I R T AR L iR
WF5E N GUIAR B, D28 sl e 3R 25 0 22 58 e i, IF AR
FEM, MRS 2 F A A L A T IR 24550 4
(chronopharmaceutics) 7 4= , fi #f 1~ BE A M 42 ] R 24 1) [1]

(Time-specific) f ik P RE LG B AR (1) & P, ik rh BE 25 B AR ™
e FH AN 2 (I pH R lLBE A7y | F SRS 0 i)
AU F B T I R R 2GR Y BRI ER
TEANTE A BT TR H RS S AR §2 T, 7R 2R S p i , S
FAAEZGVE R . TR Wb T AR B 2 ) R B R EE R
YEM . #7502 T 54 FDASLHER IR B2 AR 7™ i

®6 TEAERHIFRTE

Table 6 Examples of established circadian rhythms of diseases

P IR AR A

SCRE Ny TERCI] B Mg A KR ST 3 BEL 77 44 o

IR TR S AR A REARAE A AN b/ S i

HE IR A TEIE IR /RG] , £F 448 A fim Mg , th it US4 fin

LIRSS O NUEZEFN O EBR (5 7E 5L R 28 P /P I B A R B 1y

R & TESRRI , BT 25 5 ) A A

AR 25 L RN S22 LA AR AN B TE e BRHIR TS A T T, S M IR AL, 0 i B R BE HIR N 25 50

R7 FDAHLERIBRRELR AR
Table 7 Drug products of FDA approved based on oral pulsatile delivery systems
[l VA L Tli ] (BUAENNES N bR T N RE

Covera® HS YRk 1996-02-26 OROS™ GD Searle LLC e L/ f A 7 1 s
Concerta® IR % i 2000-08-01 OROS™ Janssen Pharms NLZ e
Innopran® XL HERIEIR YRR 2003-03-12 Diffucaps™ GlaxoSmithKline LLC W IfLIE
Rayos® SR 2012-07-26 Geolock™ Horizon PR /R

2 IR B 259 , 75 S W 8 i B IR 29 24 he X PE
H R 45 25 R G AR 25 [ AR A] AR 24 ho EXT TR
TR, A SR 2RI AT DU GR O o KA 12 0 il 51
TG T/ (R B A 25 24, BT R4 24 A
ZERIZGH . A MBI P B A R RO tH BELOK , B A A~
DIZAARTE L7 LT, B, TGk AR F A 5 e
FAR B N EAAMALALH] 7] Lupron™ Depot A1 Eligard™ , 5545 Hi
MRAE AT Zoladex™, A WR AR 35073 5 577 Risperdal Consta™,
FAT 7 W AR 350 5 571 AbilifyMaintenaKit™

X PR 259 , A7 6 A 22 25 B RERL 24 h )X

I 68

81, Robert Langer FBATF & H—FmT LRGN T4 1L 1E i XUZ2
F Janus, H— R & 50 F R G, — BB R AT B T4k
TR RRCRE 5 5y — T O AR AL B P B R 2T 4R R il 2 A AHE
J5 55 T e b g BEFIAA R 8 ik, AT DR R HE A A T Ak i
(45 FR BF ]

20104F LU, 5 =AUHT BRI AR B B Wi . 48 =A%
B 07 5 IR Ak Ty IR ) IV 24 0 8 e 8 5 15 2
2y AR ERE R 2 3l 027 s ARk RL AR JRIR R T SE 2h
REZS A8 B ] 5 T FCARME G 5 NSRRI 245 24 R e 5 ) A
PR 1) o IR ot fi 5 e 5 22 BRI AR 11 2 245 0 1 8 R R 745 o



5 2016,34(11)

IR B 5 o Al 3R B o e A MR 1) 25 24 5 ) I,
U1 U AVl e

S AR B R ARG B A 4 B IR H AR, T
MOREEFE: A WL AE 22 RH PR S 3F . —4E(3D)
FTENEEASE—Fp Sk A HIE ARG H AR (solid freeform fabri-
cation, SFF) , LUZFUY 5 Uil 4R . 3D $TEREE AR AT
DAL ERASCFp AL, 046 42 s K U8 AE , mT LA B H AR AR
MESE R 2L | 2 — b 3 P i ) i i AR, 3D T ER
FEARAE T A 248, 5 w0 B3 BRI B S A . R
FH3D ATERHE A, AT DIAR I 75 22, il 3 th B AR AR ME LS
HA G5/ B R R 7= o 20154F7 H 31 H ,FDA fitife
T E K H ZipDose™3D FT ENEE AR £ il 1 1485 8 1 55107 iy
Spritam™ . FHFIZ T NFREAT ZLE5 R LA R b 8 7
T A R W T RO A AE R IR IR oK . B AR
SARHT LR F AR 0 K e, 4 2R R i R £
FEAL I PR 2R, LB 8 5007 b 2 T B

2 ERBIHIR R ELAR

Wi 2 TF 5 BRI A 5 N R AR T K AT 4R
Xof B (] S BOR B SG L o TEREIART 55T, 25500 B HoR
14 42 Ji& 5 25 Wi A 0 A T A RS A A 2 2% S S
TERYIRIEE 25037 B R T BOR 5 AT DA Rt GE
308 245 0 o) 590 P e AR g 3 24 A R 1) 22 ek ARk
PERNRRENE™ S 25 W0 A8 AT 700 G5 AR, 7 2 24 ik 1%

B 2472l R AR R R T B Ak 5 SR 5 o 3 7
PIAS SRS [R] S
2.1 EEFEHF= RO
211 EEIREFEHFI = REIFMIER

x5 FDA %5046 P2 nT L& B, 78 2004—2013 4F, et T
9124 Z th 2, Hobopr AL 25 W A 352 4, o B
38.60% , TEF 25 BT i LU il K . 2004—2013 4F- FDA It #fERY
B EBLANE 3 R

o LWiLR
New molecular entity, NME
2-Hidh
B New ester, new salt, or other
noncovalent derivative
1.86% w 3-HAIA

New formulation

m AW

New combination

_— 30.70%

m S5-I
New manufacturer
38.60% w O-HOERE

New indication

w 7-Hi3E4ETi 2 .
OTC(over-the-counter)switch

8-FAih
u Drutﬁ alreagy marketed, but
without an approved NDA

3 2004—2013 £ FDA #t R FZ515R
Fig. 3 Categories of FDA Approved
Drug in Recently Decade

SCIENCE & TECHNOLOGY REVIEW

TE_F IR EIE 1 FE R, R 38.60% 1148 AL i 371 2454
BB | AR G AR T2 IR 4 TR . 2004—
2013 4F FDA #EHERET R SR 254 , A 1 R4 245 5452 Ak
2y A2 H NANEZNRA R, SHAL TR
IR, DRSS 245 R G0 5 B He IR R, ol 46.61% . 1E
HRVRIRI 25T, ORG24 YAEA 1651,

I e 2
7.63%

16.38%

R

23.45%

M AR 25
46.61%

4 2004—2013 £ FDA#LERFTEL HIFI AWML 5iE R
Fig. 4 DDelivery Routes of FDA Approved Drug in
Recently Decade

XS 165 4> I 4 245 1A% (4 57 Y i 770 2 9 25 ) A 7 TR
AGEHT, AN S BT 7R FE A L IREA 25500 v, 58 G245 e il
R R, 9 35.15% . 1 IR PRl 3R] 2 2T 5 L
Jrlils

FEMRR en

667 VRN TR

2.42%242%
HE BT 10.30%
10.30%
I -
FIEREHIH

17.58%

E5 1654 ORAZHMZMHEFIEIER
Fig. 5 Dosage Forms of 165 FDA Approved Oral Drug
Products in Recently Decade

2004—2013 4 FDA Ik 1 1 22 45 18 1 70) 1) 325 1 R 175 49 4n
&l 6 o, 58 H IR e BRI B AR S B &l 7 iR, Wl LR
IR TR R GEPR IR 2 | i 50% 5 HONIRYT
B IAIEBR 25, 15 16% X8 I ARG F R 37 32 2R
TSFEAR, o B4R M Bk AR N % . HELEST
BB T AR 7™ il T 3 A3 i K i 2 DU S 4
A M FXERBER 22 RS/ MREAR R E .
I AR R 25 X RE A [ 20 R T SRR A5 0 R
HE L RGO B L R BOR BRI 2 —LLin
A R I RS K, ELEIVEFHE /N, R 0N PR T4

69 I



RS 2016,34(11)

wﬁgzﬁrﬁﬁ %ﬁmﬂ W
2.94% 1.47% 147%

HRRAHIZE R SR
50.00%

B s B
16.18%

6 2004—2013 £F FDA $it /e F) Z =R S K& R RE R 5L
Fig. 6 Different Indications of FDA Approved Drug in

Recently Decade

E7 584 HREZEREIFIFEALH
Fig. 7 DDS Technologies of 58 FDA Approved
Oral Drug Product

A0 FDA B P ) w25 0 BAR S BT TR E R
G RERE H RTBO R TTEIRFE T 1] o BRIk A, dn]
W JUAE S [ T 25 S BB B 00, A B A 500 7 i 1
—BE R . RIE Drugs.com MU, (www.drugs.com) 51 H )4
fﬁ%ﬁ]%%ﬁ AT 100 44 250 R EICHE | XoF 3 S 7 56 [ 55 19 24 it i
T HARE) 4347 . 5% Thomson Reuters Cortellis Regulatory Intel-
ligence , IDRAC 136082 %it#f ,2002—2015 41 505(b)(1) F1 505(b)
(2B IS S LR 8.

70
60

50
40
301

14 == 505(b)(1)
10 ~*=505(b)(2)

E8 2002—2015 £ 505(b)(1)F1505(b)(2) AR e #
Fig. 8 Trend of FDA Approvals for 505(b)(1) or 505(b)(2)
in 2002-2015

212 EERFZERHF-RNTHEERR

WE9 FIr7R , 2004—2013 AF-HEA 1T 10 74 1 259 b 845
Rl BN R, — S A 2~3 R HER TS A2
Y, E BRI EAWAE b 2 D s, WEUR FoRE , Z
B A4 B AR DU HUARFAR . 881 T HE S LTy
G 2012—2013 AE RS B HE 2 AR 0

= HE4 3'“54‘&

{didlan

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

= {104

B9 2004—20134F TOP100 BB HIFIAHEZER
Fig. 9 Number of Products using Modified—Release
Technology among TOP 100 Sales

TOP100 HE44 AT S Hf (1 S8 45 il 371 4 B A9 7 2013 4R ot
T 100429278, 1 HL28 $5 T8 70 o M 9 0 24 ) Y 5 I e A A
FE o 1AM, 20042013 R 1 BRI R B B AL AR 2 L THE
e BRI, SRR A T IR A i R

25 LR B R DU IR
TEFDA JFAMBCR R Z | RIRTE 36 B 25 S B i 4 T
B EE A
2.2 HEFFEHIF=SROIR

29 JT7R A 2009—2015 4FAE IH I 40 28 R G0 F o [ 7 7Y
TlFIAEHETS Ol o B AZ B S, Z B S R HE AR —
PRI G o A HITE Al i JEUREZY i3 R AS ]
FUAS 5T LA o ZEIH I BRI, B AR AR A v )
T LT, SR G A F 3 R 5 2%, B
J& Tl R AUH 245 G2y 2 28)  (HAE S PEHEBART , 38 2 A7 T 15
2P HI . RS ORI LU Y, e 0 PEHR
X P2 SRS TR G R EOGR BL 25  vh  TTAS BE T B
Hiu 3 B LR R J [ N AR R T R A R, TR LR R T
“EEAME TR N A LT R

B E I, FEA 2 S o3 B 5 28, 4 i 12510
BENANSR E BRI 2250 “ BN AR TRk B
RUHT 2" 3Pl ah b B R b R S 2
fn A ZR DR N E TR 24 R S 2R < B Ak
RIS HEAEBE N BT 2 28 XA o 4 R TR
W2, o ) 2.2 28 B B0 P 0 1 R R (R 5 B
IR RGE) BT T2 Bdh 2histe , H A W R IE R
B AL T2 W R R A O, B Ak
Yok LT AR A 2599 A el B R 24 (T2 228) , O FLIF]
A 4 45 BT 25 WD 3 (1 28 B8 259045 5 4557 25 Wil 48,



5 2016,34(11)

DA o RN [ 55 B 23 O 0K T B 5], 42 e 31 5 )it
BF2G D5 25 P 2 LB i S R A RO A B [+ A5 e B

SCIENCE & TECHNOLOGY REVIEW

AT LATIUL , 4 i v e e HAS B 22 TR 5 S AR B i 5 7
Al i
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Table 8 Rank of sale of FDA approved product based on modified—-release technology in 2012-2013

- 2012 . 2013 .
B HEA B (f¢3Eo0) B HEA B (f¢3E70)
Nexium 22 FE IR 75 i 1 56.39 2 59.75
Cymbalta ELR B VU TT WA e 5 44.73 5 50.83
OxyContin #2275 W45 B 7 14 26.95 18 24.63
methylphenidate 57447 E 1 1628 B¢ i 38 1431 34 13.84
Seroquel XR & T RME T -2 ¢ - 48 11.20 40 11.84
Aciphex T DURIREAIZ I R 77 8.28 43 11.14
acetaminophen/hydrocodone %} Z. Bt & L)/ n] 13 1K 75 8.50 53 10.16
Niaspan HHRH Rl 7 59 10.37 81 7.81
budesonide MMX 7 #b 25 {5 2 % - 69 9.02 57 9.97
metoprolol WA TR EFCI IR BB A 65 9.73 69 9.00
Dexilant 45 >4 RPNz K3 84 7.58 68 8.93
modafinil ZLIRAE R RE R 88 7.33 94 7.28
Adderall XR RN e/ A7 i 2 A w22 e e 42 74 8.55 87 7.43

R9 2009—2015 FHEZ M AEBIR(IBNFLRLE)
Table 9 Statistics of approved drug products by CFDA in 2009-2015 (categorized under old classification system)
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MR Ejidisssiam M) Mt
SR ES UG EUAES GRS /Nt
2009 175 2 17 356 548 100 648
2010 103 0 51 640 794 95 889
2011 103 10 35 431 569 68 637
2012 103 2 13 336 452 80 532
2013 91 4 22 187 300 74 374
2014 128 10 26 256 410 68 478
2015 59 1 10 157 226 ) 268
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New drug products development and innovation by oral controlled

release technologies

WEN Xiaoguang, XI Fengde, LU Ping, ZHANG Chenliang, YUAN Juyong

Taizhou Overseas Pharmaceuticals, Ltd., Taizhou 225300, China

Abstract CFDA has recently announced new classification guidance for drug product application. Under this new guidance, drug product
with modified dosage regimen, dosage forms etc. (second generation products) are defined as new drugs. Comparing with first generation
NCE based drug products, these second generation tend to have less adverse effect, longer effective time and better patient compliance.
Although Chinese companies have launched quite few NCE based drug products domestically no NDA product has gained approval from
FDA. Developing products with modified dosage regimen, dosage forms etc. could be an alternative way for innovative drug products to be
recognized internationally because these types of product development will have less financial requirement, higher success rate and shorter
development time. Using solid oral modified release products as examples, this article has reviewed a variety of modified release
technologies and their application in product development. Sales data are used to show the importance of these products. It has also
indicated different aspects and considerations to develop modified release products.

Keywords new formulations; new drug products; modified release technologies; new drug category 2
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