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簡介簡介
Collaboration between CGU and NTU lead to the Collaboration between CGU and NTU lead to the 

innovation of innovation of TW01 NCEs as antitumor agents (Fig. 
1a). Technical transfer to AngioRx Inc. lead to the 
grant of IPR in several nations (Table 1).  Chemical 
modification of TW01 resulted in the generation of 
TW01001 and TW01002 as new leads (Fig. 1b).

簡介簡介

Table 1. IPR status of TW01 series analogues.Table 1. IPR status of TW01 series analogues.

TW01s TW01s 發明及研發發明及研發過程過程

TW01 Lead defined

Safety panel screening (MDS)

長庚台大技轉安新 --US patent granted
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Prodrugs & soft drugs
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solubility enhancing agents
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nanotechnology

1. TW01001/TW01002/TW01003

3. Insearchofactivemetabolites

2. Other heterocycle containing analogues

成果成果

StatusStatus countriescountries
IssuedIssued US, Singapore, New Zealand, Russia, South Africa, Malaysia US, Singapore, New Zealand, Russia, South Africa, Malaysia 
PublishedPublished Brazil, China, Europe, Hungary, Indonesia, KoreaBrazil, China, Europe, Hungary, Indonesia, Korea
PendingPending Australia, Canada, Czech, India, Japan, ROCAustralia, Canada, Czech, India, Japan, ROC
CIP CIP US, 2004US, 2004

Table 1. IPR status of TW01 series analogues. Table 1. IPR status of TW01 series analogues. 

I Discovery of NCEI Discovery of NCE

Fig.1. (a) The discovery chronology of TW01 analogues Fig.1. (a) The discovery chronology of TW01 analogues 
and (b) the generation of TW01001 & TW01002 as the leads.and (b) the generation of TW01001 & TW01002 as the leads.

2nd patent filing-Anti-angiogenesis
Lead optimization: TW01001 & 2           

IPR granted in 5 countriesFig. 1Fig. 1

II. Chemical modification for lead optimizationII. Chemical modification for lead optimization

Chemical modification g g

Chemical drug delivery systems

3. In searchofactivemetabolites

4. PepT1-targeted absorption

I. Discovery of NCEI. Discovery of NCE
TW01 analogues exhibited anticancer (ICTW01 analogues exhibited anticancer (IC5050 ~10~10--8 8 M, M, 

and antiand anti--angiogenesis activities (Fig. 2). The lead angiogenesis activities (Fig. 2). The lead 
TW01 demonstrated (1) inhibition on 18 cancerTW01 demonstrated (1) inhibition on 18 cancer--related related 
serine/threonine kinases (ICserine/threonine kinases (IC5050: 1.73 : 1.73 μμM/PKBa/Akt1, M/PKBa/Akt1, 
2.32 2.32 μμM/Fyn, 1.4 M/Fyn, 1.4 μμM/Erk & 11.1 M/Erk & 11.1 μμM/MEK)M/MEK), , PI 3 kinasesPI 3 kinases, , 
abl tyrosine kinase and tyrosine phosphatase (ICabl tyrosine kinase and tyrosine phosphatase (IC50 50 1 ~ 1 ~ 
0.1 0.1 μμM); (2) the mechanism of action different from M); (2) the mechanism of action different from 
taxoltaxol by inhibiting microtubule polymerization; (3) by inhibiting microtubule polymerization; (3) 

pp
Although TW01001 and TW01002 are 5Although TW01001 and TW01002 are 5--10 times 10 times 

less active than TW01 against cancer cell lines, both less active than TW01 against cancer cell lines, both 
analogues demonstrated higher degree of safety in analogues demonstrated higher degree of safety in 
MTD studies (Fig. 5). With improved systemic MTD studies (Fig. 5). With improved systemic 
bioavailability (tbioavailability (t1/21/2, 230 and 343 times higher fraction , 230 and 343 times higher fraction 
of absorption, Fig. 6 & Table 3), higherof absorption, Fig. 6 & Table 3), higher antianti--
angiogenesis activities were  also demonstrated (10 angiogenesis activities were  also demonstrated (10 
mg/kg Table 4 & Fig 7)mg/kg Table 4 & Fig 7)。。A preliminary antiA preliminary anti tumortumor

Broad spectr m of anticancer acti itBroad spectrum of anticancer activity

higher inhibitory activity than taxol on drughigher inhibitory activity than taxol on drug--resistant resistant 
cancer cell lines (Table 2); (4) over 30cancer cell lines (Table 2); (4) over 30 of the increase of the increase 
of life span in mice bearing A549 human nonof life span in mice bearing A549 human non--small cell small cell 
lung cancer or HA22T human hepatoma (Fig. 3a & 3b); lung cancer or HA22T human hepatoma (Fig. 3a & 3b); 
(5) wide safety margin as screened on 136 proteins (5) wide safety margin as screened on 136 proteins 
including 118 receptors, 10 transporters, 7 carrier including 118 receptors, 10 transporters, 7 carrier 
proteins and 15 CYP450 metabolic enzymes (Fig. 4).proteins and 15 CYP450 metabolic enzymes (Fig. 4).

mg/kg,Table 4 & Fig. 7)mg/kg,Table 4 & Fig. 7)。。A preliminary antiA preliminary anti--tumor tumor 
study indicated that the time for tumor volume to study indicated that the time for tumor volume to 
reach 1200 mreach 1200 m33 was was 56% longer in TW01001 (20 mg/kg)56% longer in TW01001 (20 mg/kg)
treated than in control mice bearing HT29 colon cancer.treated than in control mice bearing HT29 colon cancer.
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Fig. 25. Effect of HPW99s on VEGFFig. 25. Effect of HPW99s on VEGF--
induced tube formation in induced tube formation in HUVECsHUVECs.  .  

TWTW--0101 HPW99HPW99--1717 HPW99HPW99--1818

HPW99HPW99--2020

HPW99HPW99--1212 HPW99HPW99--1313

Anti-angiogenesis Effect

Fig. 2. (a) and (b) in vitro anticancer activities and (c) in vivo antiFig. 2. (a) and (b) in vitro anticancer activities and (c) in vivo anti--
angiogenesis effect of TW01 analogues.angiogenesis effect of TW01 analogues.

parameterparameter AUC0AUC0--t t 
ng/ml.hng/ml.h

AUC0AUC0--∞ ∞ 
ng/ml.hng/ml.h

Cmax Cmax 
ng/mlng/ml

TTmaxmax
hh TT1/2 1/2 (h)(h) CL CL 

L/kg.hL/kg.h F (%)F (%)

iviv TW01001TW01001 2730.42730.4 3121.13121.1 4522.074522.07 3.743.74±±1.141.14 0.640.64 ----

TW01002TW01002 855.5855.5 922.7922.7 1099.121099.12 5.245.24±±3.493.49 2.602.60 ----
TW01003TW01003 219.4219.4 222.1222.1 2151.732151.73 0.510.51 9.869.86 ----

popo TW01001TW01001 14740.714740.7 15479.615479.6 4170.914170.91 0.830.83 9.129.12±±5.865.86 2.172.17 49.6049.60

Table 3. Pharmacokinetic parameters of leads in rats.Table 3. Pharmacokinetic parameters of leads in rats.

Fig. 6. Plasma concentration time Fig. 6. Plasma concentration time 
curve of oral and iv. TW01001, curve of oral and iv. TW01001, 
TW01002 & TW01003 (n=3).TW01002 & TW01003 (n=3).

Fig. 5. Acute toxicity of TW01001 Fig. 5. Acute toxicity of TW01001 
and TW01002.and TW01002.

TW01對抗藥性人類癌細胞的抑制活性比taxol強

(c)(c)

(a)(a) (b)(b)

人類肝腫瘤動物模式生命週期的影響

HA22THA22T人類肝腫瘤動物人類肝腫瘤動物30%30%存活天數存活天數

PD/PK was not optimized.PD/PK was not optimized.

220天TW01 (30 mg/kg)

78天TW01 (10 mg/kg)

74天TW01 (3 mg/kg)

88天Doxorubicin

70天控制組

30%存活天數(n=10)

Wide Wide safety marginsafety margin TW01TW01安全係數高安全係數高

Fig. 3. (a) Increase of life span and (b) Fig. 3. (a) Increase of life span and (b) 
long term survival of mice bearing HA22T long term survival of mice bearing HA22T 
after treatment with TW01.after treatment with TW01.

HUVEC   HUVEC   In vivo antiIn vivo anti--angiogenesis**angiogenesis**
GI50(uM)GI50(uM) Potency ratioPotency ratio 3 mg/kg3 mg/kg 10 mg/kg10 mg/kg 30 mg/kg30 mg/kg

TaxolTaxol 0.0130.013 4 4 ---- ---- ----
TW01TW01 0.0550.055 1 1 45%45% 10%10% 5%5%

TW01001 TW01001 0.100.10 1/1.81/1.8 34%34% <1%<1% <1%<1%
TW01002TW01002 0.250.25 1/4.51/4.5 4%4% <1%<1% <1%<1%
TW01003TW01003 0 120 12 1/2 11/2 1 <1%<1% <1%<1% <1%<1%

TW01002TW01002 6555.96555.9 7340.77340.7 680.59680.59 2.672.67 15.515.5±±12.5712.57 4.634.63 79.5679.56
TW01003TW01003 5.15.1 n.d.n.d. 1.811.81 0.830.83 n.d.n.d. 2835.392835.39 0.230.23

Table 4. In vitro & in vivo antiTable 4. In vitro & in vivo anti--angiogenesis effects of the leads.angiogenesis effects of the leads.

IC50 (M) Potency ratio 
Cell line 

TW01 Taxol TW01/Taxol 
Colorectal cancer    

HCT-15 4.0x10-8 2.1x10-7 5.2 
Renal cancer    

ACHN 9.7x10-8 1.5x10-6 15.4 
CAKI-1 6.3x10-8 2.0x10-7 3.1 
TK-10 3.8x10-8 6.9x10-8 1.8 
UO-31 5.1x10-8 1.0x10-6 19.6 

Breast cancer    
MCF7/ADR-RE 2.6x10-8 3.1x10-6 119.2 

 

Table 2.Table 2. Cytotoxicity of Cytotoxicity of 
TW01 and taxolTW01 and taxol on drugon drug--
resistant cancer cell lines.resistant cancer cell lines.

Time (days)

control: control: 53 days53 days

TW01 treated (10 mg/kg): TW01 treated (10 mg/kg): 69 days69 days
T/C=130 orT/C=130 or ILS 30ILS 30

 

2.52.50.340.340.0470.0472.02.00.650.650.210.21>10>101.81.80.0850.085MitomycinMitomycin
>100>100>100>1001414>100>10040404.34.3>100>100>100>1007.67.6HPW99HPW99--2020
>100>100>100>1008.28.2>100>10030301.71.7575721217.87.8HPW99HPW99--1818
>100>100>100>1000.0210.021>100>10050500.210.21>100>1002.92.90.0280.028HPW99HPW99--1717
>100>100>100>1009.89.8>100>10062621111676712122.22.2HPW99HPW99--1313
>100>100>100>1002.62.6>100>100>100>1007.97.9>100>100>100>1002.02.0HPW99HPW99--1212
>100>100>100>1001414>100>100>100>100>100>100>100>100>100>1002.02.0HPW99HPW99--66
>100>100>100>1000.0830.083>100>100>100>1000.480.48>100>1005.35.30.110.11TW01TW01
LCLC5050TGITGIICIC5050LCLC5050TGITGIICIC5050LCLC5050TGITGIICIC5050TreatmentTreatment

# 371000, A549, # 371000, A549, 
LungLung ((μμMM))

#370400, A#370400, A--498 498 
KidneyKidney ((μμMM))

#370300, HT#370300, HT--29 29 
Colon  (Colon  (μμMM))

SpectrumScreensSpectrumScreens on on 136136 receptors, receptors, 
ionic channels & transportersionic channels & transporters

⇓⇓
Safety is confirmedSafety is confirmed

AntiAnti--tubulintubulin effecteffect

PI 3PI 3--kinase inhibition (8 serine/kinase inhibition (8 serine/threoninethreonine kinaseskinases))
AblAbl kinasekinase inhibition inhibition 

(7 tyrosine (7 tyrosine kinaseskinases & 2 tyrosine & 2 tyrosine phosphatasephosphatase))

ReceptorReceptor--mediated effectmediated effect

Ion channelIon channel--mediated effectmediated effect

TransporterTransporter--mediated effectmediated effect

Five CYP450 assaysFive CYP450 assays

AntiAnti--angiogenesisangiogenesis

TW01安全係數高安全係數高

抗癌活性與毒性比較: 10-7~10-8 M  vs 10-4~10-5 M
對照品與TW01比較: 10-7~10-8 M  vs 10-4~10-5 M

Fig. 4. (a) Wide safety margin of TW01 analoguesFig. 4. (a) Wide safety margin of TW01 analogues and (b) and (b) 
selectitve toxicity of TW01.selectitve toxicity of TW01.

TW01003TW01003 0.120.12 1/2.11/2.1 <1%<1% <1%<1% <1%<1%

Fig. 7. AntiFig. 7. Anti--angiogenesis effect of TW01001, TW01002 and TW01003.angiogenesis effect of TW01001, TW01002 and TW01003.
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結論結論
1.1.TW01001 and TW01002, modified from TW01 with TW01001 and TW01002, modified from TW01 with 

improved PK profile demonstrated antiimproved PK profile demonstrated anti--angiogenesis angiogenesis 
and antitumor activities, are considered the lead and antitumor activities, are considered the lead 
NCEs for prelinical development.NCEs for prelinical development.

2. Formulation of TW01001 and TW01002 for PD/PK2. Formulation of TW01001 and TW01002 for PD/PK
optimization need to be conducted for further optimization need to be conducted for further 
development of the lead as potential drug candidates. development of the lead as potential drug candidates. 


