R

812 CovID-19 #AIE A - EmAEEEREINESE

SEERBREEXZENF BEEEEBERER 85 LV REBEHL 124
FEEARERER  ERARE  BRAERENWHESIERZT ARABEE
AZE 28 XRARAGEE - @S REEEXERR - IH5 2EnTERER
£ TEFGERPIC/SGMP X - EAF 2 XEBAENGNIRHBAE - 3 XK
B AEEREE

— ~ 4 R - A B A A

SEREMEEMNKBEEERE - HP PCR 2B AIZHHEHERME e
o - SEZMSHIGEZERE - S22 EUMN CE - & TFDA ~ EIE CDSCO A EM
ARTG - BREMOIMR 2-3 BER - BXEREMIN - BRIESEDE 80 81 - EE7R
BF ) BRICHEREREREE - HE -~ B) ~ R0 - #) - JEM - B -
EZMSEXH ;7 A 1 HTNEWETHIRREGERE - SEMZERGRIBE
PacGenomics B ZEF  HEFATEMZBEAEREE - IS tUA
NOTIFICATION - BRIZiHEXE - BEEHRF M - BERnRETERAERE - &
ZRBEINESR WAV HEZBBANRETEEm - B Ct - FDA ERFENHK
B EmESREBEPRERE HEBANSKESEMRESE NIH 51FR &S
Ah - TR ARSI  EREER - EREXRS -

— - Al B R ER

REFASE - BEEEY 2 B ESE cUA RERTAS REF(ELISA)E 100%
R BEANERRELN 10 REATIIENAE - EE 2 BAniE o B4 - B
BICHEREZEBENZ - A4 - AEM - TINEH - HBERESENZEEEXR
MENITZE R PRERRE - WWEERBIA 122 BliES - bR IRERE BUR A (ELISA) A RITE =T
BA pCR —EUMiB3B o B - S EEME - ZIINEF —BMARIZ(10 ul) - 12 D8
OS4&ER - S CE R - WRRAN - AFEDSMRASZSHHE -

= AR E-R R EUREME

BRERRISN - AR FE BB AR AR BA S5 R EF R i Al =R - PPk 19 RAKEIS
PR SR REFRVIEEM Bl - HREIMRREREBAES - H=f§ - HRER 828 K
i~ EE - MIERERERER QBLEE - B4 - RMBEABEEIMESS
fE - BUOMABMSEE 3 B 18 HENEhER R E Pl EE T 2 REESE -



FlREENBERRA B ENNARGEREBAEERIRTE  SE R KIKE -
ZY5EE - AR SRBER -

M - Al R

TR " BRE - FRAZE D FREBRA - BEE—MRSHEE) -
EE 600 5¢ - HE—MZEEANELN 32 AF - HET 57 13 - EriaSRBIR—MK 4
INEHRFER 1 /VT - B 15 REIRMEIRSE - KIIEBRZBEEHERER
BRRMEEE 24 /N\FEME - B HOMERIT 900 @G5 - RANBHESHERE - HE
,’élﬂ%’fﬂwA,Eint"*‘J%_éTLE%"‘ﬁJ% INEZREZE R R AZ B 1 I T RE R e
B 85 4 fgmmﬁz SHUR AR ETNRE - AREEMSESRTEIER  WAEENE
g &R 2838 3= EUA notified ~ BR CE-IVD K& TFDA - BEI{LERERAIFEKERW
BT - BEEZRFME -

h-#E=REEH

SEMRBEURMEEEERKES - BRERRPHER 2 BElimEhE
PRBEAEGH  ERPL 3 HGHFHNIE - BEEERIEERPIEEE
BERImEENAREET] HPEIE(E2 4 HE M 168 52 - ERAEFFR KA
ESEEIRR Gilead ENZAE - BOJFREE - EEHH - EREEANNSIKE
ZENH SFRBREECEARYASIENE - XA TERKER HEFRH
MEREEEE  FRAIYLKE7H 1 HEMEHFERHEEFM% DNA BE - B
TREDEER - ARBIRIFRE—MNE - PRS- RERENRE -



Taiwan’s Developments in COVID-19 Test Kits, Drugs and Vaccines

Taiwan has developed a mature biomedical industry and a high-quality healthcare
system, including 19 medical centers and 124 clinical trial hospitals, of which 28 are engaged
in the joint development of reagents, including those for rapid screening and nuclear acid
tests for COVID-19. Moreover, Taiwan's pharmaceutical industry is of excellent quality and
fully complies with international PIC/S GMP requirements. At present, two Taiwanese
companies are capable of synthesizing remdesivir and three have invested into developing
vaccines to combat COVID-19.

1. RT-PCR (reverse transcription polymerase chain reaction) kit

Taiwan’s R&D facilities and manufacturers have sufficient capacity to develop rapid test
reagents. Most of these facilities and manufacturers involved in producing PCR nucleic acid
tests have obtained the EU CE marking. Among them, General Biologicals Corporation (GBC)
has obtained a number of international certification (including the European CE marking,
Taiwan FDA, Indian CDSCO and Australian ARTG) for its PCR kits, which can accurately identify
2 to 3 genes. Currently it has a monthly production capacity of 800,000 kits, and exports its
competitively-priced products to Southeast Asia (India, Indonesia and Malaysia), the Middle
East (Saudi Arabia and Iraq), Africa, Europe, the US, Mexico and other countries. GBC also
announced on July 1 that it received authorization from Academia Sinica for the technology
transfer of a rapid immune-based test.

Kim Forest Enterprise Co., Ltd., (KF) worked with US-based PacGenomics Laboratory to use
Kim Forest’s PCR kits for experimental verification, which obtained the emergency use
authorization (EUA) notification from the US Food and Drug Administration (FDA). The KF test
kits are currently sold in the United States at a competitive price. Having gained both CE
marking and FDA certificate, Medigen Biotechnology Corp. (MBC), one of the few Taiwanese
firms whose PCR kits and rapid screening tests have both received double certification from
CE and FDA. MBC has a complete line of test products, including reagents and instruments
with high-standard sensitivity and accuracy. Medigen Vaccine Biologics Corp. (MVC), a
subsidiary of the MBC group, has joined hands with the US National Institutes of Health (NIH)
to develop vaccines. It also has developed high quality PCR kits that can detect double genes
with high accuracy.

2. Rapid screening tests

In terms of rapid screening test kits, United BioPharma (UBP) developed an antibody
rapid test kit (ELISA) with 100% accuracy as early as February. The kit has been certified under
the US EUA and can effectively detect the antibodies of patients who have been infected for
about 10 days. With a production capacity of 500,000 sets over 2 weeks, UBP has sold the
ELISA test kit to Colorado, New York, New Jersey, and California. BluSense Diagnostics (BSD)
has performed multiple clinical verifications and collected more than 122 specimens in
Denmark and Italy. The clinical verification data have been consistent with the ELISA test and
have consistency of over 90% with PCR tests, indicating its high level of accuracy. The test
requires only a drop of blood sample (10 ul), and the test result is obtained in 12 minutes.
BSD has obtained CE marking and has shipped the kits to Italy, Denmark and Saudi Arabia.

3. Rapid tests — technology transfers with research facilities

In addition to manufacturers, our R&D facilities in Taiwan have also been actively
developing rapid screening test and instruments. This March, Academia Sinica synthesized
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and developed antibody materials for the rapid test in just 19 days! It has since transferred
the antigen rapid test technology to Infung, TaiDoc, Panion & BF Biotech, Formosa Biomedical,
Tonyar Biotech, and GBC for mass production and the antibody rapid test technology to
Agnitio Science and Technology, Formosa Biomedical, and GBC. In addition to domestic
collaboration, Academia Sinica has also partnered foreign countries. The European Economic
and Trade Office announced on March 18 that the EU and Academia Sinica will jointly
develop a rapid screening test and vaccine. Additionally, the antigen rapid screening test
jointly developed by the National Health Research Institutes (NHRI) and the National Defense
Medical Center has been transferred to Taiwan Advance Bio-Pharmaceutical Incorporation,
Taiwan Carbon Nano Technology Corporation, Enimmune Corporation, Trison Tech Corp., and
Cold Spring Biotech.

4. PCR Instruments

The Industrial Technology Research Institute (ITRI) has developed a “portable intelligent
rapid molecular diagnostic system”, the size of a drink can. Weighing only 600 grams, this
handheld detector is only one-57th of the weight of an ordinary nucleic acid instrument,
which is around 32 kg. Its portable size and short test time, of one hour compared to the
usual 4 hours, won award at the 15" National Innovation Award.

Additionally, TClI GENE Inc.’s automated coronavirus detector operates around the clock to
detect close to 900 specimens per day. Meanwhile, GeneReach Biotechnology Corp. is not
only capable of producing up to one million PCR kits in the third quarter this year, it has also
invented an instrument that can extract and test the nucleic acid at the same time, all within
85 minutes. The instrument makes a breakthrough in overcoming the need for two
instruments to process the specimen in succession. Both the reagents and instruments of
GeneReach areUS EUA notified, and are approved by the European CE-IVD and the Taiwan
FDA. As overseas demand for such devices increases, their automated detectors will be highly
competitive globally.

5. Drugs and vaccines

Research facilities in Taiwan have long built up capabilities in new drug development. The
NHRI and Academia Sinica completed the synthesis of 100-mg high-purity remdesivir in
February 2020, while the Development Center for Biotechnology synthesized Favipiravir in
March 2020. In terms of manufacturers, both Formosa Laboratories, Inc. (FLI) and Chunghwa
Chemical Synthesis & Biotech Co., Ltd. are capable of synthesizing 100-mg remdesivir. Among
them, FLI synthesized 168 grams in April 2020, and is ready for further development and
production pending demands and licensing from the patent owner, US-based Gilead Sciences.

In terms of vaccines, MVC, a subsidiary of the MBC group, has joined hands with the US’
National Institute of Health (NIH) to develop vaccines, which has currently entered the animal
and toxicology testing stage. Meanwhile, Adimmune Corporation, a company that does early
stage vaccine R&D and mass production has also made special progress. Its subsidiary,
Enimmune Corporation, announced on July 1 that the DNA vaccine it developed with NHRI
has completed animal testing which showed that the vaccine can induce specific antibodies to
neutralize the virus and help with the immune response.



