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大綱

•  基因及細胞治療產品的興起	  
•  細胞及基因治療產品法規	  	  
	  -‐	  ⼈人類細胞治療產品查驗登記審查基準(台灣)	  

•  第二章 品質與製造管控	  
	  -‐	  製造原料	  
	  -‐	  細胞產品的特性分析

	  -‐	   終產品的放行測試 	  
•  結論	  
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啓弘公司簡介

•  啓弘生物科技股份有限公司，由生物技術開發
中心前副執行長阮大同博士於2016年創辦	  

•  從事研發新藥安全性及有效性檢驗，希望建立
生技藥品檢驗在亞太地區的領導品牌	  
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啓弘的檢驗能力及業務
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The	  World’s	  First	  Off-‐The-‐Shelf	  Stem	  Cell	  
Therapy	  TEMCELL	  Approved	  in	  Japan	  
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Stem cell therapy hits a milestone as the first off-
the-shelf stem cell product is launched in Japan
and plans are put in place for its approval in the
US in 2017.

The World’s First Off-The-Shelf Stem Cell Treatment Launched By
Australian Company

Menu Call us today at

! 1-888-315-3843

February	  24,	  2016

JCR	  Pharmaceu9cals	  launched	  its	  mesenchymal	  stem	  cell	  product	  TEMCELL®	  
HS	  Inj.,	  for	  the	  treatment	  of	  acute	  graM	  versus	  host	  disease	  (aGVHD)	  	  in	  Japan.	  
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FDA OKs Tisagenlecleucel in ALL as First
Approved CAR T-Cell Therapy
Jason M. Broderick

The FDA issued a historic approval of the first chimeric antigen
receptor (CAR) T-cell Therapy, authorizing the use of
tisagenlecleucel (Kymriah) for the treatment of patients up to 25
years of age with B-cell precursor acute lymphoblastic
leukemia (ALL) that is refractory or in second or later relapse.

The approval of the immunocellular therapy follows the advice of the FDA’s Oncologic Drugs Advisory
Committee, which voted 10-0 in July to recommend approval of tisagenlecleucel for pediatric ALL.

“We’re entering a new frontier in medical innovation with the ability to reprogram a patient’s own cells to
attack a deadly cancer,” FDA Commissioner Scott Gottlieb, MD, said in a statement. “New technologies
such as gene and cell therapies hold out the potential to transform medicine and create an inflection point
in our ability to treat and even cure many intractable illnesses. At the FDA, we’re committed to helping
expedite the development and review of groundbreaking treatments that have the potential to be life-
saving.”

The primary efficacy analysis was based on phase II results from the single-arm, international ELIANA
trial of 63 patients who received a single dose of tisagenlecleucel. The targeted dose of each
tisagenlecleucel infusion was 2.0 to 5.0 x 106 kg for patients ≤50 kg and 1.0 to 2.5 x 108 for those >50
kg.

The overall remission rate was 82.5% (95% CI, 70.9-91.0) in treated subjects. Forty patients (63%) had
complete remission (CR) and 12 (19%) had complete remission with incomplete hematologic recovery
(CRi).

All patients who had CR or CRi were associated with negative minimal residual disease status in the bone
marrow.

Investigators concluded that tisagenlecleucel was associated with clinically meaningful remissions. The
estimated relapse-free rate among responders at month 6 was 75.4% (95% CI, 57.2-86.7). The median
duration of response was not reached at a median follow-up of 4.8 months.
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HEALTH

F.D.A. Approves Second Gene-Altering
Treatment for Cancer
By DENISE GRADY OCT. 18, 2017

The Food and Drug Administration on Wednesday approved the second in a
radically new class of treatments that genetically reboot a patient’s own immune
cells to kill cancer.

The new therapy, Yescarta, made by Kite Pharma, was approved for adults
with aggressive forms of a blood cancer, non-Hodgkin’s lymphoma, who have
undergone two regimens of chemotherapy that failed.

The treatment, considered a form of gene therapy, transforms the patient’s
cells into what researchers call a “living drug” that attacks cancer cells. It is part
of the rapidly growing field of immunotherapy, which uses drugs or genetic
tinkering to turbocharge the immune system to fight disease. In some cases the
treatments have led to long remissions.

“The results are pretty remarkable,” said Dr. Frederick L. Locke, a specialist
in blood cancers at the Moffitt Cancer Center in Tampa, and a leader of a study
of the new treatment. “We’re excited. We think there are many patients who
may need this therapy.”

He added, “These patients don’t have other options.”

About 3,500 people a year in the United States may be candidates for
Yescarta. It is meant to be given once, infused into a vein, and must be
manufactured individually for each patient. The cost will be $373,000.
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Kite Gains First Adult CAR-T Approval

Less than two
weeks following
the closing of
Gilead’s
acquisition of the
company, Kite
Pharma’s CAR-T
immunotherapeutic, axicabtagene ciloleucel, has gained
approval from the U.S. Food and Drug Administration as the
first CAR-T therapy for an adult indication. The approval,
which came more than a month ahead of the expected FDA
decision date, is for use of the new immunotherapeutic
against relapsed or refractory large B-cell lymphoma in
patients who had previously received two or more systemic
therapies. Experts estimate there may be about 3500
people per year who qualify for the treatment, now named
Yescarta, which Gilead is pricing at $373,000 — somewhat
less than Novartis’ previously approved Kymriah CAR-T
therapy, which was priced at $475,00 but with an associated
“pay for performance” deal with the U.S. government.
Gilead is not expected to offer any similar refunds for
patients who do not respond to treatment.
Like Kymriah, Yescarta is an autologous CAR-T treatment
involving the harvest, engineering, and return to the patient
of their now-actived T cells — about a 17-day process. And
like all of the CAR-T therapies to date, Yescarta is associated
with significant and harsh side-effects. These include
cytokine release syndrome in about 19% of those treated to
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New Cancer Drug Kymriah
Updated on October 4, 2017

The New Wonder Drug

Science has come along way in the treatments of disease and seem to have opened the doors for a new
drug Kymriah. This is the latest in fighting certain kinds of cancer. Many of the types of cancer Kymriah fights
are found in children and young adults.

Kymriah was approved by the FDA back in August 2017. Every dose of Kymriah contains a patient's own
immune cells, that are removed and then are sent to a lab to be genetically modified using a virus. The
therapy , known as T-cell therapy, or CAR-T gives the cells the ability to recognize and kill the source of the
cancer.

Linda L Paquette  more

Linda is a 56-year-old woman living all of her life in the North East. She has written a book of poetry
"Heartfelt Emotions."
Contact Author
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Here’s an explanation of the role of the main components of this receptor:

scFv, an antibody fragment replacing the TCR which will recognize the tumor associate

antigen (TAA)

CD3 is the signaling domain that will activate the immune response once the antigen bind

to the scFv

A Co-stimulatory domain, which improves the immune response and the survival of the

cells. Interestingly, there are now three generation of CAR-T and the main differences

resides in the number of those co-domains.

The T-lymphocytes of the patients or donors are then re-injected, allowing the receptor

modifications to recognise certain cancer antigens (e.g. CD-19), hone in and lead to an

immunoregulatory response against the cancer cells.

So technically, CAR-T is very exciting, but how do we make it a

product?

One main issue of the CAR-T production process is the expense and time taken to make each

dose of the therapy. For example, the Autologous nature of these treatments (i.e. specificity of

each dose to each patient) comes with cost and time constraints when compared to Allogenic

treatments.

Understandably if you take the time to make a personalized treatment (harvesting,
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•  Ex	  vivo	  gene9cally	  modified	  cells	  are	  considered	  gene	  therapy.	  Issues	  associated	  with	  gene	  therapy	  products	  
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Gilead to buy Kite for promising cancer
therapies in $12 billion deal

Natalie Grover, Michael Erman 4  M I N  R E A D

(Reuters) - Gilead Sciences Inc agreed to buy Kite Pharma Inc in a nearly $12 billion deal on
Monday, as it looks to replace flagging sales from hepatitis C drugs with an emerging and
expensive class of cancer immunotherapies that are expected to generate billions of dollars in
revenue.

Santa Monica, California-based Kite is developing chimeric antigen receptor T-cell therapy,
known as a CAR T, which harnesses the body’s own immune cells to recognize and attack
malignant cells.

The logo of Gilead Sciences Inc is pictured during a news conference in New Delhi September
15, 2014. Picture taken September 15, 2014. REUTERS/Anindito Mukherjee
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Celgene to buy Juno for $9 billion to
boost cancer pipeline

Michael Erman, Tamara Mathias 4  M I N  R E A D

(Reuters) - Celgene Corp will pay $9 billion in cash to buy experimental cancer drugmaker
Juno Therapeutics Inc, bulking up its developmental pipeline as it works to reduce reliance on
its own cancer treatment Revlimid.

Celgene said on Monday it would pay $87 per share for the roughly 90 percent of Juno it does
not already own.

Juno focuses on chimeric antigen receptor T-cell therapy, known as CAR-T, which harnesses
the body’s own immune cells to recognize and attack malignant cells. These types of gene
therapies have been pegged by many in the pharmaceutical industry as a new frontier in
cancer treatment.

Celgene’s bid represents a nearly 29 percent premium to Juno’s closing price of $67.81 on
Friday, and the company’s shares were trading just below the bid at $86.12 on Monday
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FDA approves Luxturna gene
therapy for rare form of
inherited vision loss

The Food and Drug Administration has approved Spark Therapeutics'
Luxturna.

The treatment would help those with Leber congenital amaurosis, a rare
genetic retinal disease. It's specifically approved for people who have a
mutated RPE65 gene.

FDA Commissioner Scott Gottlieb said in a statement the approval marks
another first in the field of gene therapy.

Angelica LaVito
Published 11:37 AM ET Tue, 19 Dec 2017 | Updated 4:01 PM ET Tue, 19 Dec 2017

Brad Quick | CNBC

A lab worker at Spark Therapeutics in Philadelphia, PA.

The Food and Drug Administration has approved Spark Therapeutics'
Luxturna, the first directly administered gene therapy approved in the
U.S. that targets a disease caused by mutations in a specific gene.

The treatment would help those with Leber congenital amaurosis, a
rare genetic retinal disease. It's specifically approved for people who
have a mutated RPE65 gene, which is vital to creating an enzyme
needed for normal vision. A faulty one can make the gene less active or
inactive, leading to impaired vision and even complete blindness.
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FDA	  Approved	  Cellular	  and	  Gene	  
Therapy	  Products	  (-‐2017)

•  ANDEXXA	  (coagula9on	  factor	  Xa	  (recombinant),	  
inac9vated-‐zhzo)	  	  
	  -‐	  Portola	  Pharmaceu9cals,	  Inc.	  

•  ALLOCORD	  (HPC	  Cord	  Blood)	  	  
	  -‐	  SSM	  Cardinal	  Glennon	  Children's	  Medical	  Center	  

•  LAVIV	  (Azficel-‐T)	  	  
	  -‐	  Fibrocell	  Technologies	  

•  MACI	  (Autologous	  Cultured	  Chondrocytes	  on	  a	  
Porcine	  Collagen	  Membrane)	  	  
	  -‐	  Vericel	  Corp.	  

•  CLEVECORD	  (HPC	  Cord	  Blood)	  	  
	  -‐	  Cleveland	  Cord	  Blood	  Center	  

•  GINTUIT	  (Allogeneic	  Cultured	  Kera9nocytes	  and	  
Fibroblasts	  in	  Bovine	  Collagen)	  	  
	  -‐	  Organogenesis	  Incorporated	  

•  HEMACORD	  (HPC,	  cord	  blood)	  	  
	  -‐	  New	  York	  Blood	  Center	  

•  Ducord,	  HPC	  Cord	  Blood	  	  
	  -‐	  Duke	  University	  School	  of	  Medicine	  

•  HPC,	  Cord	  Blood	  	  
	  -‐	  Clinimmune	  Labs,	  University	  of	  Colorado	  Cord	  
	  Blood	  Bank	  

•  HPC,	  Cord	  Blood	  -‐	  LifeSouth	  	  
	  -‐	  LifeSouth	  Community	  Blood	  Centers,	  Inc.	  

•  HPC,	  Cord	  Blood	  -‐	  Bloodworks	  	  
	  -‐	  Bloodworks	  

•  IMLYGIC	  (talimogene	  laherparepvec)	  	  
	  -‐	  BioVex,	  Inc.,	  a	  subsidiary	  of	  Amgen	  Inc.	  

•  KYMRIAH	  (9sagenlecleucel)	  	  
	  -‐	  Novar9s	  Pharmaceu9cals	  Corpora9on	  

•  LUXTURNA	  	  
	  -‐	  Spark	  Therapeu9cs,	  Inc	  

•  Plasma	  Cryoprecipitate	  (For	  Further	  Manufacturing	  
Use)	  	  
	  -‐	  OCTAPHARMA	  Pharmazeu9ka	  Produk9onsges.m.b.	  

•  PROVENGE	  (sipuleucel-‐T)	  	  
	  -‐	  Dendreon	  Corp.	  

•  Sterile	  Cord	  Blood	  Collec9on	  Unit	  with	  An9coagulant	  
Citrate	  Phosphate	  Dextrose	  Solu9on	  USP	  (CPD)	  	  
	  -‐	  MacoProduc9ons,	  S.A.S.	  

•  YESCARTA	  (axicabtagene	  ciloleucel)	  	  
	  -‐	  Kite	  Pharma,	  Incorporated
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Why Does the Emergency

Room Draw Blood?
Posted on October 25, 2016

Everyone has experienced a blood draw at a family doctor’s office.
What many are not aware of is that emergency rooms also draw
blood. Why does the emergency room draw blood? Here are a
few reasons.

Anemia or Infection

If there is concern that
you may have an
infection or that you
are experiencing
anemia, a CBC will
likely be ordered. This
stands for Complete
Blood Count which
checks your white and
red blood cells.

Chemistry Pro=le

This test can help to quickly determine if you have any number of
health problems including the following:

Dehydration
Heart Attack
Diabetes
Kidney complications
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ABL has a long history of development and
manufacturing of preclinical and clinical virus-based
biologics. From 30 years of groundbreaking work with
HIV to supporting the latest gene therapy
technologies, ABL offers a comprehensive portfolio of
services for the effective design, development,
manufacturing and analytical testing of vaccine and
virus vector products.

VIRAL VECTORS, GENE THERAPY, VIRAL
VACCINES, ONCOLYTICS, AND OTHER
IMMUNOTHERAPIES

ABL has produced breakthroughs in viral
technologies since its inception including the isolation
and characterization of the first human retroviruses
(HTLV-I and HTLV-II), early research on human
immunodeficiency virus (HIV-I) and its
characterization as the etiology of AIDS, and the
development of one of the first diagnostic HIV-1 blood
tests.  This expertise in virology has made ABL an
industry leader in supporting the development and
GMP manufacture of gene therapies, viral vaccines
and other virus-based technologies for clients around
the world.

ABL provides manufacturing and development
services to support viral based products including;
Master and Working Cell Banks (MCB/WCB), Master

CPC	  (cell	  process	  center)

Hospital/Clinic

提供病毒

製藥公司
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Novartis completed the long journey to FDA approval with its CAR-T drug Kymriah on Wednesday,
but questions about pricing, access and more are just starting to ramp up. The company priced its
groundbreaking cancer treatment at $475,000, a number short of some market expectations but out
of control for others pushing for lower drug costs.

Novartis’ price is only for the approved indication, to treat b-cell acute lymphoblastic leukemia in
children and young adults whose cancer has come back after previous treatment or resisted
treatment altogether, executives stressed on a conference call after Wednesday’s approval. That's
about 600 eligible patients in the U.S. per year, Novartis says.

The $475,000 price tag itself tells only part of the story. Novartis introduced a pay-for-performance
deal with the federal government, and others are expected along the way. Plus, future pricing could
depend on the new approvals Novartis might win, including a potential lymphoma nod. Indication-
specific pricing is an approach pharmacy benefits manager Express Scripts has been pushing for
other cancer drugs.

On the flip side, that sticker doesn't include the hospital expenses required when Novartis collects
each patient's T-cells for re-engineering, and later, when the personalized Kymriah is administered.

At $475,000, is Novartis' Kymriah a bargain—or another
example of skyrocketing prices?
by Eric Sagonowsky | Aug 31, 2017 9:51am

Novartis' future pricing on its groundbreaking CAR-T drug Kymriah could depend on the new indications it wins from the FDA. (Novartis)
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Foodborne viruses in fresh produce
Posted on October 10, 2015 by Doug Powell

Norovirus (NoV) and hepatitis A virus (HAV) are the most important foodborne viruses. Fresh produce has been identified as an important
vehicle for their transmission.

In order to supply a basis to identify possible prevention and control strategies, this
review intends to demonstrate the fate of foodborne viruses in the farm to fork
chain of fresh produce, which include the introduction routes (contamination
sources), the viral survival abilities at different stages, and the reactions of
foodborne viruses towards the treatments used in food processing of fresh
produce. In general, the preharvest contamination comes mainly from soli fertilizer
or irrigation water, while the harvest and postharvest contaminations come mainly
from food handlers, which can be both symptomatic and asymptomatic.
Foodborne viruses show high stabilities in all the stages of fresh produce
production and processing. Low-temperature storage and other currently used
preservation techniques, as well as washing by water have shown limited added
value for reducing the virus load on fresh produce. Chemical sanitizers, although
with limitations, are strongly recommended to be applied in the wash water in order
to minimize cross-contamination. Alternatively, radiation strategies have shown
promising inactivating effects on foodborne viruses. For high-pressure processing
and thermal treatment, efforts have to be made on setting up treatment parameters to induce sufficient viral inactivation within a food matrix
and to protect the sensory and nutritional qualities of fresh produce to the largest extent.

Comprehensive Reviews in Food Science and Food Safety

Dan Li, Ann De Keuckelaere and Mieke Uyttendaele

Posted in Hepatitis A, Norovirus, Raw Food | Tagged food safety, Produce, virus | 0 Comments

UK version: Viruses in the food chain
Posted on April 14, 2015 by Doug Powell

In 1994, in response to the outcomes of a joint Advisory Committee of Microbiological Safety of Food (ACMSF) and Steering Group on the
Microbiological Safety of Food (SGMSF) meeting, a Working Group was set up to investigate the science and epidemiology of Foodborne
Viral Infections.

The Working Group assessed the risk from viruses that were believed to be the
primary cause of foodborne illness. This report provides an update to this
information and provides a new focus on the viruses which are currently the
major route of foodborne illness. Since the publication of the 1998 report, with
the exception of two minor risk assessments on hepatitis E and avian influenza,
no formal review on viruses had been performed by the ACMSF. It was decided
that as significant developments had been made not only in the detection of
foodborne viruses, but also in the amount of information obtained from the
Infectious Intestinal Disease (IID) Study in England (published in 2000), which
indicated a significant disease burden from enteric viruses in the community, it
was important that an Ad-Hoc Group was convened to revisit these issues and
to provide an update to the 1998 risk assessment.

The FVI Group first met to begin their consideration in November 2010. Over 32 months, the Group met thirteen times to discuss all aspects



Cellular	  &	  Gene	  Therapy	  Guidances
•  heps://www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatoryInforma9on/

Guidances/CellularandGeneTherapy/default.htm	  
•  Guidance	  for	  Industry:	  Guidance	  for	  Human	  Soma9c	  Cell	  Therapy	  and	  Gene	  Therapy	  (PDF	  -‐	  93KB)	  

3/1998	  
•  Guidance	  for	  Industry;	  Supplemental	  Guidance	  on	  Tes9ng	  for	  Replica9on	  Competent	  Retrovirus	  in	  

Retroviral	  Vector	  Based	  Gene	  Therapy	  Products	  and	  During	  Follow-‐up	  of	  Pa9ents	  in	  Clinical	  Trials	  
Using	  Retroviral	  Vectors	  (PDF	  -‐	  76KB)	  11/2006	  

•  Guidance	  for	  FDA	  Reviewers	  and	  Sponsors:	  Content	  and	  Review	  of	  Chemistry,	  Manufacturing,	  and	  
Control	  (CMC)	  Informa9on	  for	  Human	  Gene	  Therapy	  Inves9ga9onal	  New	  Drug	  Applica9ons	  (INDs)	  
(PDF	  -‐	  173KB)	  4/2008	  

•  Guidance	  for	  FDA	  Reviewers	  and	  Sponsors:	  Content	  and	  Review	  of	  Chemistry,	  Manufacturing,	  and	  
Control	  (CMC)	  Informa9on	  for	  Human	  Soma9c	  Cell	  Therapy	  Inves9ga9onal	  New	  Drug	  Applica9ons	  
(INDs)	  (PDF	  -‐	  184KB)	  4/2008	  

•  Guidance	  for	  Industry:	  Potency	  Tests	  for	  Cellular	  and	  Gene	  Therapy	  Products	  (PDF	  -‐	  121KB)	  1/2011.	  
(This	  guidance	  finalizes	  the	  draM	  document	  of	  the	  same	  name,	  dated	  October	  2008.	  

•  Guidance	  for	  Industry:	  Preclinical	  Assessment	  of	  Inves9ga9onal	  Cellular	  and	  Gene	  Therapy	  Products	  
(PDF	  -‐	  165KB)	  (This	  guidance	  finalizes	  the	  draM	  guidance	  en9tled	  “Guidance	  for	  Industry:	  Preclinical	  
Assessment	  of	  Inves9ga9onal	  Cellular	  and	  Gene	  Therapy	  Products”	  dated	  November	  2012)	  11/2013	  

•  Design	  and	  Analysis	  of	  Shedding	  Studies	  for	  Virus	  or	  Bacteria-‐Based	  Gene	  Therapy	  and	  Oncoly9c	  
Products;	  Guidance	  for	  Industry	  (PDF	  -‐	  120KB)	  8/2015	  

•  Recommenda9ons	  for	  Microbial	  Vectors	  Used	  for	  Gene	  Therapy;	  Guidance	  for	  Industry	  (PDF	  -‐	  
161KB)	  09/2016	  
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USFDA quarantines 11 items of food
products and medicines from Thailand
in Breaking News (http://englishnews.thaipbs.or.th/category/breakingnews/), General

(http://englishnews.thaipbs.or.th/category/general/) | December 06, 2017 | (1,444 views) | By
Thai PBS (http://englishnews.thaipbs.or.th/author/apisit/)

The US Food and Drugs Administration has decided to quarantine 11
items of food products and medicines from Thailand after finding out
that they are of substandard qualities that do not meet the set standards
due to the presence of Salmonella bacteria, gastrointestinal infectious
bacteria, excessive lead residue and wrong labelling.

The 11 items of food products and medicines are as follows:

Frozen salted fish, salted fish mixed with chili for snacks from 12
factories. It was discovered that the salt used caused Clostridium
Botulinum bacteria.
Salted seafood such as salted snakehead fish, dried shrimps, dried
squid, snail, lobster and mollusk from 42 factories. Salmonella bacteria
were found in the products.
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Military make preparations
to brace for May 5 protest by
pro-election
(http://englishnews.thaipbs.or.th/military-
make-preparations-brace-
may-5-protest-pro-election-
activists/)

April 30, 2018

12 men who fired gun at a
wedding ceremony
surrender to
(http://englishnews.thaipbs.or.th/12-
men-fired-gun-wedding-
ceremony-surrender-police/)

April 30, 2018

Lese majeste convict
Somyot freed after 7 years in
(http://englishnews.thaipbs.or.th/lese-
majeste-convict-somyot-
freed-7-years-jail/)

April 30, 2018

Chief monk defrocked for
carousing at karaoke
(http://englishnews.thaipbs.or.th/chief-
monk-defrocked-carousing-
karaoke-parlour/)

April 30, 2018

Bus crash in Surat Thani
leaves 20
(http://englishnews.thaipbs.or.th/bus-
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台灣細胞及基因治療產品法規 

•  ｢細胞及基因治療產品管理法草案｣則已於2017
年7月25日公告

•  「人類細胞治療產品查驗登記審查基準」 
2015.07

•  「人類細胞治療產品臨床試驗申請作業及審查
基準｣, 2014.09

•  「體細胞治療及基因治療臨床試驗計畫申請與
審查作業規範(草案) ｣, 2013

•  「體細胞治療臨床試驗基準(草案)」, 2013
•  「基因治療臨床試驗基準(草案) ｣, 2013
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細胞及基因治療產品管理法草案

•  為確保細胞及基因治療產品之品質、安全性及有效
性,防止因使用 該產品而引起傳染病之導入、傳播 
及擴散,特制定本法。(特參考美國	  21	  CFR	  1271)	  

•  本法所稱細胞治療產品,指 以診斷、治療或預防人
類之 疾病為其目的,對於人體之 細胞施以加工而成
之產品。

•  本法所稱基因治療產品,指 以診斷、治療或預防人
類之 疾病為其目的,會使人體內 含有重組基因之產
品。	  

•  細胞及基因治療產品推定具備有 關申請之療效性,
與確認安全性者,經中央衛生主管機關審查後,	  得核
發附條件及給予不超過五年效 期之暫時性許可證。
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人類細胞治療產品查驗登記審查基
準	  (2015.07)

•  本基準所稱人類細胞治療產品係指使用取自人類自體 
(autologous)或同種異體(allogeneic)的細胞,施用於病人以
達到 疾病治療或預防的目的。異種異體(xenogeneic)之
細胞治療不在 此範圍。

•  細胞種類可為具有自我更新能力之幹細胞、委任的前驅
細胞 (commieed	  progenitor	  cells)或是具有特定功能的分
化細胞與組 織細胞;細胞可經過基因修飾;此外,細胞可與
生物分子、生物 材料、化學合成之物質或與屬於醫療器
材管理的結構材料併用。	  

•  申請查驗登記的⼈人類細胞治療產品,其細胞或組織檢體的
採集和	  製造,須符合優良組織操作規範	  (Good	  Tissue	  
Prac9ce,	  GTP),以及藥品優良製造準則之⻄西藥藥品優良製
造規範	  (Pharmaceu9cal	  Inspec9on	  Co-‐opera9on	  Scheme	  
Good	  Manufacturing	  Prac9ce,	  PIC/S	  GMP)。
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人類細胞治療產品查驗登記審查基
準	  (2015.07)

第一章 總則	  
第二章 品質與製造管控

第三章 非臨床試驗	  
第四章 臨床試驗

•  人類細胞治療產品係指使用取自人類自
體 (autologous)或同種異體(allogeneic)的
細胞 。異種異體(xenogeneic)之細胞治
療不在 此範圍。

•  細胞種類可為具有自我更新能力之幹細
胞、委任的前驅細胞 (commieed	  
progenitor	  cells)或是具有特定功能的分
化細胞與組織細胞;細胞可經過基因修
飾;此外,細胞可與生物分子、生物 材料、
化學合成之物質或與屬於醫療器材管理
的結構材料併用。

•  其細胞或組織檢體的採集和製造,須符合
優良組織操作規範 (Good	  Tissue	  Prac9ce,	  
GTP),以及藥品優良製造準則之西藥藥品
優良製造規範 (Pharmaceu9cal	  Inspec9on	  
Co-‐opera9on	  Scheme	  Good	  
Manufacturing	  Prac9ce,	  PIC/S	  GMP)。
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第二章 品質與製造管控

一. GTP/GMP

二. 製造原料

1)  細胞
2)  試劑
3)  賦形劑


三. 細胞產品製造與製程管控
1)  細胞之製備
2)  關鍵製程與製程管控 
3)  製程確效 
4)  儀器設備 

四. 細胞產品的特性分析
1)  微生物測試  
2)  鑑別 
3)  純度 ICH Q3
4)  效價 ICH Q6B
5)  存活率 
6)  細胞數量/劑量 
7)  致瘤性 ICH Q5D


五.  終產品的放行測試 
六. 批次分析結果 
七. 參考細胞標準品 
八. 容器密封系統
九. 安定性試驗 ICH Q5C
十. 其他議題 
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生物安全性
檢測項目

種源細胞庫	  (master	  
cell	  bank)

工作細胞庫(working	  
cell	  bank)	  

無細胞庫

Iden9ty	  &	  
Purity

•  表現型	  
•  基因型（如分子指紋、

染色體安定性和致瘤性）

•  細胞組成（預期與非預
期細胞之比率）	  

•  存活率	  
•  細胞活性及細胞分化性	  
•  細胞的生長動力學	  
•  族群倍增時間	  
•  細胞形態	  
•  繼代培養細胞滿度或細

胞密度	  
•  細胞數目	  

•  適量鑑別測試（product	  
specific）

Microbiology •  無菌性	  
•  黴漿菌

•  無菌性	  
•  黴漿菌

Virus	  safety •  體外病毒測試	  
•  體內病毒測試	  
•  特異性(species-‐specific)

病毒	  
•  14種人病毒	  
•  牛源、豬源病毒

•  體外病毒測試 •  牛源、豬源病毒

Stability •  多代後基因型與表現型
的安定性	  

•  細胞經低溫冷凍後的存

活率	  

Tumorigenicity •  染色體安定性（核型分
析karyotyping評估染色
體完整性）

1) 細胞 - 細胞庫系統建立與鑑定分析 
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微生物測試 

1.	  無菌測試	  	  
2.	  黴漿菌	  	  
3.	  外來病原測試	  	  
	  (1)	  體外病毒測試	  	  
	  -‐	  應在種源細胞庫及 終產品,實施一次體外
	  病毒測試。	  
	  (2)	  體內病毒測試	  	  
	  (3)	  對特定物種實施特定外來病毒之測試	  	  
	  -‐因為治療產品是使用人類細胞 株,所以應對各種
	  人類病原進行測試。 
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無菌測試	  (Sterility)	  (	  1)

•  Test	  contamina9ons	  of	  Aerobes,	  Anaerobes,	  
and	  Fungi	  

•  Sterility	  test	  is	  frequently	  performed	  for	  cell	  
bank	  qualifica9on	  and	  for	  product	  release	  to	  
establish	  microbial	  purity,	  for	  cells	  that	  
require	  extended	  culturing.	  

•  Regula9ons	  
– USP	  Sterility	  Tests	   71 	  
– EP	  Sterility	   2.6.1 	  

20



無菌測試	  (Sterility)	  -‐2

•  Media	  
–  Fluid	  Thioglycollate	  Medium:	  anaerobic	  bacteria,	  aerobic	  
bacteria	  

–  Soybean-‐Casein	  Digest	  Medium:	  fungi,	  aerobic	  bacteria	  
•  separate	  methods	  

– Membrane	  filtra9on	  
–  Direct	  Inocula9on	  

•  Sterility:	  Incubate	  for	  14	  days.	  No	  growth	  of	  
microorganisms	  occurs.

•  Issues:	  Many	  cell-‐-‐based	  therapies	  have	  short	  shelf	  
lives	  and	  must	  be	  delivered	  to	  pa9ents	  before	  the	  14-‐	  
day	  test	  results	  are	  available.
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黴漿菌	  (Mycoplasma)	  -‐1

•  Tes9ng	  for	  mycoplasma	  is	  recommended	  for	  all	  raw	  
materials	  derived	  from	  a	  human	  or	  animal	  source,	  
and	  is	  required	  as	  both	  cell	  bank	  qualifica9on	  and	  
lot-‐-‐release	  assay	  for	  cell-‐-‐based	  products.	  	  

•  Direc9ons	  	  
–  USP	  Mycoplasma	  Tests	   63 	  
–  EP	  Mycoplasmas	   2.6.7 	  

•  2	  methods	  
–  Indicator	  cell	  
–  Direct	  cul9va9on	  

22



Source:	  BioReliance’s	  Approach	  to	  Mycoplasma	  Tes9ng:	  Introduc9on	  of	  United	  States	  Pharmacopoeia	  63	  Regula9on

23

Because	  the	  classical	  assay	  takes	  ~1	  month	  of	  tesQng	  to	  complete,	  alternaQve	  
methods	  are	  being	  developed	  and	  validated	  for	  the	  rapid	  detecQon	  of	  
mycoplasma.

黴漿菌	  (Mycoplasma)	  -‐2



外來病原測試 (AdvenQQous	  Agents)

•  體外病毒測試	  (In	  Vitro	  Detec9on	  of	  Adven99ous	  Virus	  )	  
–  應在種源細胞庫及 終產品，實施一次體外病毒測試。應包

括與產品製造所使用同種和同組織型的單層細胞，及易受人
類病毒感染的人源，及(或)非人源之靈長類動物細胞株	  

	  
•  體內病毒測試	  (In	  Vivo	  Detec9on	  of	  Adven99ous	  Virus	  )	  

–  應對種源細胞庫實施體內病毒分析。成鼠及乳鼠，及雞胚胎
蛋。	  



•  對特定物種實施特定外來病毒之測試
–  應於製造的各個階段，實施特定外來病毒的測試，及明確敘

述使用的測試方法。因為治療產品是使用人類細胞株，所以
應對各種人類病原進行測試。測試人類病毒性病原可用聚合
酶鏈鎖反應為基礎的測試系統。
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In	  vivo	  AdvenQQous	  Agent	  Test	  (1)	  	  
(Adult	  mice)

試驗物質 Human derived cell product 
樣品製備 於注射之前，由Sponsor提供待測細胞 
送樣規格 總共需要提供⾄至少20 mL (1×107 cells/mL) <不包含留樣> 
試驗體系 Adult mice (BALB/c)，5週齡

試驗觀察期 28 days

投予路徑

•  IP
•  IC 
•  PO
•  IN

試驗組別
實驗共分成2組：
•  第⼀一組背景組：Culture medium or Isotonic Sodium Chloride Solution 
•  第⼆二組實驗組：待測細胞的cell lysate (1×107 cells/mL) 

數據分析 •  動物存活率(⾄至少80%存活) 
•  Body weights (twice weekly )

Ref. Characterization and Qualification of Cell Substrates and Other Biological Materials Used in the Production 
of Viral Vaccines for Infectious Disease Indications. U.S. Food and Drug Administration (2010)

25



In	  vivo	  AdvenQQous	  Agent	  Test	  (2)	  	  
(Sucking	  mice,	  乳鼠)

試驗物質 Human derived cell product 
樣品製備 於注射之前，由Sponsor提供待測細胞 
送樣規格 總共需要提供⾄至少5 mL (1×107 cells/mL) <不包含留樣> 
試驗體系 Sucking mice (CD-1® (ICR))
試驗觀察期 14 days (test article inoculation) + 14 days (tissue homogenate inoculation)

投予路徑及劑量
•  IP
•  IC 
•  PO

試驗組別

實驗共分成4組：
•  第⼀一組背景組：Culture medium or Isotonic Sodium Chloride Solution 
•  第⼆二組實驗組：待測細胞的cell lysate (1×107 cells/mL) 
 
•  第三組背景繼代組：從第⼀一組動物觀察14-day後的tissue homogenate 
•  第四組實驗繼代組：從第⼆二組動物觀察14-day後的tissue homogenate 
 

數據分析 •  動物存活率(⾄至少80%存活) 

Ref. Characterization and Qualification of Cell Substrates and Other Biological Materials Used in the Production 
of Viral Vaccines for Infectious Disease Indications. U.S. Food and Drug Administration (2010)
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In	  vivo	  AdvenQQous	  Agent	  Test	  (3)	  	  
(Embryonated	  Egg,	  雞胚胎蛋)

試驗物質 Human derived cell product 
樣品製備 於注射之前，由Sponsor提供待測細胞 
送樣規格 總共需要提供⾄至少3 mL (1×107 cells/mL) <不包含留樣> 
試驗體系 SPF Embryonated Hen's Eggs

試驗觀察期 3 days (test article inoculation) + 3 days (allantoic/Yolk sac fluid inoculation)

投予路徑及劑量
•  Allantoic
•  Yolk sac

試驗組別

實驗共分成8組：
•  第⼀一組背景組(Allantoic)：Isotonic Sodium Chloride Solution 
•  第⼆二組實驗組(Allantoic)：待測細胞的cell lysate (1×107 cells/mL) 
•  第三組背景繼代組(Allantoic)：從第⼀一組雞胚蛋觀察3-day後的allantoic fluid 
•  第四組實驗繼代組(Allantoic)：從第⼆二組雞胚蛋觀察3-day後的allantoic fluid 
•  第五組背景組(Yolk Sac)：Isotonic Sodium Chloride Solution 
•  第六組實驗組(Yolk Sac)：待測細胞的cell lysate (1×107 cells/mL) 
•  第七組背景繼代組(Yolk Sac)：從第⼀一組雞胚蛋觀察3-day後的Yolk sac fluid 
•  第⼋八組實驗繼代組(Yolk Sac)：從第⼆二組雞胚蛋觀察3-day後的Yolk sac fluid 

數據分析 •  雞蛋存活率(⾄至少80%存活) 
•  Hemagglutination Test 

Ref. Characterization and Qualification of Cell Substrates and Other Biological Materials Used in the Production 
of Viral Vaccines for Infectious Disease Indications. U.S. Food and Drug Administration (2010)
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2018/5/28 ��7:59Influenza A virus isolation, culture and identification | Nature Protocols

�� 8/69https://www.nature.com/articles/nprot.2014.180

(a) A graphical longitudinal section of an embryonated egg's interior anatomy. Em, embryo. (b)
Photograph of a candled, 10-d-old embryonated chicken egg with an inoculation puncture. Anatomic
regions, as described in a, are indicated. (c) Photographs of an 'in-house' egg-piercing tool consisting
of a 20-gauge, 1.5-inch catheter punched through a rubber stopper (i); the generation of the
inoculation puncture by using the egg-piercing tool (ii); and the egg inoculation procedure (iii). (d)
Photographic representation of the egg allantoic fluid collection procedure. After the egg was chilled
at 4 °C overnight, its shell above the air sac was cracked and removed (i); the allantoic membrane
was pulled back (ii); and the allantoic fluids were collected (iii).
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Hemagglu9na9on	  (HA)	  TestHemagglutination Inhibition Test (HAI):
Principle, procedure, result and
interpretations

Principle

The nucleic acids of various viruses encode surface proteins that agglutinate the red blood cells (RBC) of a
variety of species.  For example; Influenza virus particles have an envelope protein called the
hemagglutinin, or HA, which binds to erythrocytes , causing the formation of a lattice. This property is
called hemagglutination. Reaction of viral hemagglutinins with red blood cells results in a lattice of
agglutinated cells which settle irregularly in a tube or microtiter well. Unagglutinated cells settle in a
compact button.

Hemagglutination phenomenon is almost commonly used for diagnosis of infection produced by
Orthomyxoviruses, paramyxoviruses, and the abroviruses-togaviruses (including rubella), flaviviruses, and
bunyaviruses.

 
6725 Mesa Ridge Road, STE 140 TEL 858 824-9000 
San Diego, CA 92121 FAX 858 824-9408 
www.VIRAPUR.com  
Hemagglutination (HA) Assay Protocol 
 

The hemagglutination assay is a method for titering influenza viruses based on their ability to attach to 

molecules present on the surface of red blood cells.  A viral suspension may agglutinate the red blood 

cells, thus preventing them from settling out of suspension.  By serially diluting a virus in a 96-well plate 

and adding a consistent amount of red blood cells, an estimation of the amount of virus present can be 

made.   

 

Equipment and Materials Required 
• Certified Biological Safety Cabinet 

• Tabletop centrifuge with appropriate fittings 

• Inverted microscope (optional) 

• 15 ml conical tubes 

• Disposable pipettes – 1 ml, 5 ml, 10 ml 

• Micropipette and sterile disposable aerosol resistant 

tips – 160 µl 

• PBS 

• Turkey red blood cells in Alsevers solution purchased 

from a supplier such as Lampire Biological Products 

• Round-bottomed 96-well dish 

 

Turkey RBC preparation: 
1. 4 ml of turkey blood is pipetted into a 15 ml conical and topped off with PBS.   

2. Spin in tabletop centrifuge at 800 rpm for 10 minutes.   

3. Aspirate the supernatant without disturbing the blood cells.   

4. Add 12 ml PBS and mix by inverting – do not vortex.   

5. Spin at 800 rpm for 5 minutes and repeat wash two more times.   

6. Aspirate supernatant after final wash and add enough PBS to make a 10% solution of red blood 

cells.  This solution is useable for one week.   

7. Make a final working solution of 0.5% RBCs in PBS.   

 

Viral Dilution and Assay: 
1. A round-bottomed 96-well dish is preferred for this assay.  Flat-bottomed plates will also work, 

but need to be placed at an incline to develop.   

2. To each well, add 50 μl PBS.   

3. In the first column, add 50 µl of virus sample.   

4. Mix each well and transfer 50 µl to the next well on its right.  Repeat mixing and transferring 50 

µl down the length of the plate.  Discard 50 µl from the last well into a bleach solution.   

5. Add 50 µl of 0.5% red blood cell working solution to each well.  Mix gently.   

6. Leave at room temperature for 30-60 minutes to develop.  Negative results will appear as dots 

in the center of round-bottomed plates.  Positive results will form a uniform reddish color across 

the well.   

7. The virus’s HA titer is a simple number of the highest dilution factor that produced a positive 

reading.   
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In	  vitro	  AdvenQQous	  Agent	  Test	  
試驗物質 Human derived cell product 
樣品製備 於注射之前，由Sponsor提供待測細胞 
送樣規格 總共需要提供⾄至少20 mL (1×107 cells/mL) <不包含留樣> 
試驗體系 Cell-based

試驗觀察期 14 days (CPE observation) + 7 days (HAD observation)
指⽰示細胞 Vero, MRC-5 and HEK293 cell

試驗組別(CPE)

實驗分組：
•  第⼀一組陽性標準組(PC)：Bovine parainfluenza virus type 3 (BPIV-3), 

Encephalomyocarditis virus (EMCV) and Measles (MeaV) 
•  第⼆二組陰性標準組(NC)：Culture medium only 
•  第三組試驗組(TA)：待測細胞的cell lysate (1×107 cells/mL) 
•  第四組試驗+陽性標準組(PC+TA)：PC+待測細胞的cell lysate  

數據分析(HAD) •  4 oC  
•  Room Temperature
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Bovine	  (牛)	  Virus	  Test
試驗物質 Human derived cell product 
樣品製備 於注射之前，由Sponsor提供待測細胞 
送樣規格 總共需要提供⾄至少20 mL (1×107 cells/mL) <不包含留樣> 
試驗體系 Cell-based

試驗觀察期 14 days (CPE observation) + 7 days (HAD & IFA observation)
指⽰示細胞 BT & Vero cell

試驗組別(CPE) BT cell實驗 
Vero cell實驗

數據分析(HAD) •  4 oC  
•  Room Temperature

數據分析(IFA) •  BPV, BAV, BRSV, BVDV, BTV, Rabies, Reovirus
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Porcine	  (豬)	  Virus	  Test
試驗物質 Human derived cell product 
樣品製備 於注射之前，由Sponsor提供待測細胞 
送樣規格 總共需要提供⾄至少20 mL (1×107 cells/mL) <不包含留樣> 
試驗體系 Cell-based

試驗觀察期 14 days (CPE observation) + 7 days (HAD & IFA observation)
指⽰示細胞 BT, ST, PK15 & Vero cell

試驗組別(CPE)

BT cell實驗 
Vero cell實驗 
ST cell實驗 
PK15 cell實驗

數據分析(HAD) •  4 oC  
•  Room Temperature

數據分析(IFA) •  PPV, Reovirus, TGEV, PAV, BVDV, Rabies
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Human	  viral	  detecQon

Viruses

HIV-‐1 HIV-‐2 HAV HBV HCV HCMV HAdV	  

HTLV-‐1 HTLV-‐2 EBV B19 HHV-‐6 HHV-‐7 HHV-‐8

Assay	  Dura9on:	  5~7	  weeks	  (3	  virus/week,	  3	  samples/study)	  
Sample	  request:	  at	  least	  500	  µL/virus	  (concentra9on:	  1E7	  cells/mL)	  	  

Guidance	  for	  Industry:	  Characteriza9on	  and	  Qualifica9on	  of	  Cell	  Substrates	  and	  Other	  Biological	  
Materials	  Used	  in	  the	  Produc9on	  of	  Viral	  Vaccines	  for	  Infec9ous	  Disease	  Indica9ons.	  FDA,	  2010.
Guideline	  on	  Virus	  Safety	  Evalua9on	  of	  Biotechnological	  Inves9ga9onal	  Medicinal	  Products.	  EMEA/
CHMP/BWP/398498/2005
Points	  to	  Consider	  in	  the	  Manufacture	  and	  Tes9ng	  of	  Monoclonal	  An9body	  Products	  for	  Human	  Use.	  
CBER,	  FDA,	  1997	  
WHO	  Expert	  Commieee	  on	  Biological	  Standardiza9on.	  WHO	  TRS	  941,	  2007	  

	  
Study	  include	  extrac9on	  and	  interference	  controls	  	  
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第二章 品質與製造管控

一. GTP/GMP

二. 製造原料

1)  細胞
2)  試劑
3)  賦形劑


三. 細胞產品製造與製程管控
1)  細胞之製備
2)  關鍵製程與製程管控 
3)  製程確效 
4)  儀器設備 

四. 細胞產品的特性分析
1)  微生物測試  
2)  鑑別 
3)  純度 ICH Q3
4)  效價 ICH Q6B
5)  存活率 
6)  細胞數量/劑量 
7)  致瘤性 ICH Q5D


五.  終產品的放行測試 
六. 批次分析結果 
七. 參考細胞標準品 
八. 容器密封系統
九. 安定性試驗 ICH Q5C
十. 其他議題 
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1)	  微生物測試  

A.	  藥典之無菌試驗法 

如果細胞須在取得無菌
試驗結果的 14	  天前供病
人使用時,	  (A)48	  至 72	  小
時 無菌試驗結果,及(B)快
速偵測微生物的檢驗方
法, 來做為放行標準。此
測試也應持續實施14	  天
的無菌試驗的結果

B.	  替代之無菌試驗法 

可以其他快速偵測微生
物法來偵測細菌及黴菌 
之生長(例如:自動血液培
養儀器 BACTEC、 BacT/
ALERT、Rapid	  Milliflex	  等)
的檢驗結果替代藥典的 
無菌試驗法之檢驗結果
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Growth	  based:	  BacT/ALERT®	  
(bioMérieux)	  

36

•  BacT/ALERT® 3D- bioMérieux 
•  Based on the metabolic activity 
of growing organisms as they 
produce CO2 
•  CO2 + H20      H2CO3     H+ + 
HCO3 

– (free H+ lowers pH) 
•  Sensor changes color from blue-
green to yellow 
•  The system is suitable for 
sterility testing of blood, body fluid, 
for rapid sterility testing of tissue 
and cell-based product. (the 14-day 
sterility test was reduced to just 
three days.) 



Mycoplasma檢測替代方法

•  產品放行替代之黴漿菌試驗法 -‐人類細胞治療產品查驗登記審查基準
(2015.07)	  
–  當細胞治療產品之貯架期有限，致培養基為基礎的培養基培養法(culture	  

method)以及指示細胞培養法(indicator	  cell	  culture	  method)為放行測試在
實施上不可行時，可以接受以聚合酶鏈鎖反應(PCR)為基礎的黴漿菌分析，
然應執行確效試驗來證明所使用的聚合酶鏈鎖反應測試法，有足夠的敏
感度與精確度。	  

•  European	  Pharmacopoeia,	  2.6.7.	  Mycoplasmas	  
–  Broth/agar	  and	  indicator	  cell	  assay	  but	  also	  allows	  PCR	  assays	  as	  long	  as	  of	  

equivalent	  sensi9vity	  and	  	  specificity	  
•  US	  FDA	  Guidance	  for	  Industry:	  Characteriza9on	  and	  Qualifica9on	  of	  Cell	  

Substrates	  and	  	  Other	  Biological	  Star9ng	  Materials	  used	  in	  Produc9on	  of	  
Viral	  Vaccines	  for	  the	  Preven9on	  and	  	  Treatment	  of	  Infec9ous	  Diseases,	  
2010	  
–  “PCR-‐based	  assays	  may	  be	  used	  to	  detect	  mycoplasma,	  provided	  that	  such	  an	  

assay	  can	  be	  shown	  to	  	  be	  comparable	  to	  the	  agar	  and	  broth	  procedure	  and	  
the	  indicator	  cell	  culture	  procedure.”	  
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2)	  鑑別

•  應依據細胞族群以及來源鑑別其細胞基因
型以及表現型。	  

•  細胞表現型可用適當且經確效的生物標記
來進行分析，例如： 細胞抗原、生物化學
活性等。	  

•  對於附著性細胞可以細胞形態來鑑別。	  
•  對於異體來源細胞的鑑別分析，應包含組

織相容性標記(histocompa9bility	  markers)以
及基因多型性(gene9c	  polymorphisms)分析。
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CAR-‐CD19	  T

•  %	  of	  viable	  T	  cells	  
•  Iden9ty	  by	  CAR	  
qPCR	  

•  Determina9on	  of	  
CAR	  expression	  by	  
flow	  cytometry	  

•  Release	  of	  IFN-‐γ	  in	  
response	  to	  CD19-‐
expressing	  target	  
cells	  

2015/9/20 ��7:00cell_therapy_CAR.jpg 733×532 ��

�� 1/1http://www.laylalang.com/images/cell_therapy_CAR.jpg
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3)	  純度

•  細胞治療產品中與療效相關之特定的細胞族群及其
活細胞數目直接影響療效與安全性，因此與效能相
關的細胞族群、其他細胞汙染物、活細胞/死細胞比
例，應列入細胞治療產品放行規格中，並訂定可以
接受之標準。若為幹細胞治療產品，應檢測其細胞
分化比例。	  

•  包括：	  
–  熱原性/內毒素（LAL）	  
–  製程相關不純物 -‐	  應測試對人類細胞治療產品實施的純

度，包括：製造時使用的胜肽、蛋白質及試劑	  
–  細胞相關不純物 -‐	  細胞治療產品會有細胞來源的不純物，

例如：產品本身的細胞聚集、死亡細胞、細胞降解的
碎片、未預期的細胞表現型等。	  
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Endotoxin:	  The	  LAL	  gel-‐clot	  method

41

•  The	  most	  widely	  used	  methods	  for	  endotoxin	  
detec9on	  employ	  Limulus	  Amebocyte	  Lysate	  
(LAL),	  which	  is	  isolated	  from	  the	  blood	  of	  the	  
horseshoe	  crab	  (Limulus	  polyphemus,鱟 ).	  	  

•  Equal	  volumes	  of	  LAL	  reagents	  are	  mixed	  with	  
undiluted	  or	  diluted	  test	  ar9cle,incubated	  for	  1	  
hour	  at	  37oC,	  and	  observed	  for	  gel	  formaQon.	  	  

•  A	  firm	  gel	  that	  remains	  intact	  on	  inversion	  of	  
the	  tube	  indicates	  a	  posiQve	  reac9on.	  A	  
negaQve	  reac9on	  is	  indicated	  by	  the	  absence	  
of	  a	  solid	  gel	  aMer	  inversion.	  

•  The	  sensi9vity	  of	  this	  assay	  is	  0.06	  EU/ml.

2018/5/16 ��6:19Evaluating the Costs of Endotoxin Testing |

�� 1/8https://www.promegaconnections.com/evaluating-the-costs-of-endotoxin-testing/
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FEBRUARY 5, 2018 BY DARCIA SCHWEITZER

Evaluating the Costs of Endotoxin Testing

http://www.eniscuola.net/en/mediateca/king-crab/

Recently, I had the opportunity to attend a fascinating symposium held at Promega featuring
conservationist Steward Brand, where he described some of the projects developed by his
foundation, Revive & Restore.

The organization’s mission is to apply emerging biotechnology techniques to endangered and extinct
species with the intent to increase genetic diversity, provide disease resistance and facilitate
adaptation to changing climates. Although the overall message of enhancing biodiversity through the
application of new genetic technology was inspiring, the project that resonated most for me was
related to the plight of horseshoe crabs.

Horseshoe crabs, often referred to as living fossils, include four extant species with origins dating back
about 450 million years. Although they look like crabs, they belong to their own subphylum and are
more closely related to spiders. When horseshoe crabs spawn, they leave their usual habitat on the



•  當細胞治療產品在體外繼代培養時,可能導致基因的不穩
定 性,而產生致瘤性。幹細胞治療產品進行細胞擴增或分
化 時,其分化的效率無法達到百分之百,或純化步驟無法有
效 移除未分化之細胞,這些未分化的幹細胞或未分化完全
的細 胞植入體內,有潛在的致瘤性風險。因此細胞經由細
胞培養 程序或於 終細胞培養代數時,應評估其染色體完
整性及致瘤性。	  

	  
•  Tumorigenicity	  &	  Oncogenicity	  

–  Tumorigenicity-‐	  in	  vitro	  (SoM	  agar)	  
–  Tumorigenicity-‐	  in	  vivo	  (Adult	  nude	  mouse)	  
–  Oncogenicity-‐	  in	  vivo	  (Newborn	  nude	  mouse)	  
–  ICH	  Q5D(R1)	  「Deriva9on	  and	  Characteriza9on	  of	  Cell	  Substrates	  
Used	  for	  Produc9on	  of	  Biotechnological/Biological	  Products」 	  
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第二章 品質與製造管控

一. GTP/GMP

二. 製造原料

1)  細胞
2)  試劑
3)  賦形劑


三. 細胞產品製造與製程管控
1)  細胞之製備
2)  關鍵製程與製程管控 
3)  製程確效 
4)  儀器設備 

四. 細胞產品的特性分析
1)  微生物測試  
2)  鑑別 
3)  純度 ICH Q3
4)  效價 ICH Q6B
5)  存活率 
6)  細胞數量/劑量 
7)  致瘤性 ICH Q5D


五.  終產品的放行測試 
六. 批次分析結果 
七. 參考細胞標準品 
八. 容器密封系統
九. 安定性試驗 ICH Q5C
十. 其他議題 
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五,	   終產品的放行測試

•  應以表格方式列出所擬定的 終產品規格，
內容應包括：測試項目、測試方法及允收標
準。測試項目應包括：微生物測試、鑑別、
純度、效價、細胞存活率等	  

•  若在用於病人前細胞治療產品無法取得完整
的放行試驗結果(例如：藥典的無菌試驗結
果)，製造商應清楚指出在產品放行前無法取
得結果的測試項目，應提供因應方案。	  

•  放行測試之分析方法應執行方法確效，以確
認該方法能確切分析出該細胞治療產品之特
性。	  
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細胞安全性檢測項目
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生物安全性檢
測項目

MCB WCB 終細胞產品 放行測試 無細胞庫

Iden9ty	  &	  Purity •  表現型	  
•  基因型（如分子指紋、染

色體安定性和致瘤性）
•  存活率	  
•  細胞組成（預期與非預期

細胞之比率）	  
•  細胞活性及細胞分化性	  
•  細胞的生長動力學	  
•  族群倍增時間	  
•  細胞形態	  
•  繼代培養細胞滿度或細胞

密度	  
•  細胞數目	  

•  適量鑑別測試
（product	  specific）

•  表現型	  
•  基因型	  
•  細胞數目	  
•  存活率	  
•  其他適量鑑別測

試（product	  
specific）

•  熱原性/內毒素

•  適量鑑別測試
（product	  specific）	  

•  熱原性/內毒素

Microbiology •  無菌性	  
•  黴漿菌

•  無菌性	  
•  黴漿菌

•  無菌性（替代法）	  
•  黴漿菌（替代法）

•  無菌性（替代法）	  
•  黴漿菌（替代法）

Virus	  safety •  體外病毒測試	  
•  體內病毒測試	  
•  特異性(species-‐specific)病

毒	  
•  14種人病毒	  
•  牛源、豬源病毒

•  體外病毒測試 •  體外病毒測試
•  特定外來人病毒

•  牛源、豬源病毒

Stability •  多代後基因型與表現型的
安定性	  

•  細胞經低溫冷凍後的存活
率	  

•  細胞經低溫冷凍
後的存活率	  

Tumorigenicity •  染色體安定性（核型分析
karyotyping評估染色體完
整性）

•  染色體完整性
（karyotyping）	  

•  致瘤性	  



Transfer	  	  
plasmid

Packaging	  
plasmid

Host	  cells

Intermediate Product

Chromatography	  
:	  Purifica9on	  

Tangen9al	  flow	  fiber	  
:	  Concentra9on	  	  

In-‐process	  control	  
•  Safety	  
•  Potency

Product	  release	  
•  Iden9ty	  
•  Purity	  
•  Quan9ty	  
•  Safety	  
•  Potency	  

Process	  control	  for	  virus	  producQon

46



47

QC Test for AAV



效價

•  細胞治療產品的效價，可由臨床試驗結果
來提供支持性證據，其應有細胞活性與臨
床療效間的關連性。	  

•  包括：	  
– 生物性測試	  
– 非生物性測試	  
– 多重測試
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AAV	  genome	  QtraQon	  (效價)
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AAV	  infecQvity	  Qter	  (效價)
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ReplicaQon-‐competent	  AAV	  (RCA)	  (純度)

48	  –	  72	  h

(48	  –	  72	  h)

Vector
RCA
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Residual	  host	  cell	  DNA(純度)	  
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Residual	  host	  cell	  protein	  (純度)

•  ELISA	  for	  measurement	  
of	  HEK	  293	  host	  cell	  
proteins
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QC Test for CAR-T

Reference:	  Novar9s
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CAR-‐T:	  VSV-‐G	  DNA	  by	  Q-‐PCR,	  repli-‐	  
caQon	  competent	  lenQvirus	  (RCL)
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結論

•  基因及細胞治療產品的研發才剛起步,	  但其
應用於治療疾病的可能性已經得到臨床的
驗證	  

•  此領域的產品研發,	  製造,	  及檢驗在往後幾年
應會蓬勃發展	  

•  因為產品的複雜性,	  藥檢單位的審查標準尚
充滿”實驗性”及”妥協性”,	  與其充分的溝通
是必要的	  

•  品管技術尚有極大的改進機會及空間	  
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Thanks
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QC Test for Lentivirus


