
P re s i de nt ’s  M e ssa g e  
By Jan e t  C larke  

We are going to have a 

number of activities quickly 

upon us this year. SOT 

membership dues renewal 

time is here and I’d like to 

take the opportunity to ask 

you all to renew your 

Biotechnology Specialty 

Section dues at the same 

time. Our reception this year 

at SOT will fall on the 

Wednesday of the meeting 

(March 14th, 6:00-7:30 

p.m.), please mark your 

calendars. It represents a 

great chance to network 

with colleagues interested in 

the field, find out a bit more 

about what has been going 

on with the section in the 

past year and see how you 

can get involved. We’re also 

working on an interesting, 

interactive session at the 

reception (and well suited to 

the California venue!) on the 

application of biotechnology 

in the wine making industry. 

We hope we can angle in 

some wine tasting along 

with the science. At the 

reception we will also be 

announcing the outcome of 

our annual elections. I’d like 

to take a moment to thank 

all the nominees for their 

willingness to stand for 

election and support the 

continued success of the 

Wishing 

you a very 

happy new 

year and 

welcome to 

our first 

newsletter 

of 2012. I 

hope that you had the 

opportunity to relax and 

revive over the holiday 

period. 

We have what I hope will be 

another informative 

newsletter for you. A regular 

spot is our list of noteworthy 

papers. One of our articles in 

this newsletter is a report 

from Theresa on the outcome 

of the deliberations of the 

committee to evaluate the use 

of chimpanzees in research, 

where she presented on the 

topic of monoclonal 

antibodies. The 

recommendations and 

outcome in the areas of 

biotechnology make sense to 

me and recognize the 

advances in technology that 

we have experienced since 

the earlier days of the field. 

I do also, unfortunately have 

sad news to share with you 

this month.  Ben Marafino Jr 

passed away suddenly on 

New Years Eve.  Many of 

you, especially in the 

California Biotechnology 

community knew Ben well, 

and he was viewed as one of 

the early pioneers in our 

field.  Ben received a B.S. 

degree in chemistry from the 

California State University, 

Hayward, as well as a Ph.D. 

in pharmacology and 

toxicology from the 

University of California, 

Davis. He was board-

certified in toxicology and 

enjoyed a long career with 

several biotechnology 

companies in the San 

Francisco Bay Area. Ben was 

also a member of the 

Berkeley Broadway Singers, 

where, as a baritone, he 

indulged his life-long passion 

for music. He also had a true 

flair for the stage and 

appeared in a wide variety of 

theatrical productions, most 

recently “The King and I” at 

the Douglas Morrison 

Theater in Hayward.  He will 

be remembered for his big 

heart, his personal charm, 

and his love of life. Ben was 

a 

devoted 

husband, 

father, 

brother, 

uncle, 

friend, 

and son. 
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section, it’s a vital part of the 

process. Please keep an eye out for 

the e mail that will come shortly for 

the vote. 

All the best, and look forward to 

seeing you all in San Francisco! 

Nominees 2012 BTSS 

Elections 
Vice President-Elect 

 Diann Blanset 

Dr. Blanset joined Boehringer-

Ingelheim in May 2011 as a Senior 

Research Fellow. She received a 

B.A. from Rutgers University and a 

Ph.D from the University of 

Medicine and Dentistry of New 

Jersey.  Diann began her career at 

Bio/Dynamics, serving in various 

roles including Study Director for 

toxicity studies of pharmaceutical 

products.  In 1999, Diann moved to 

Roberts Pharmaceutical Corp. as the 

Assistant Director of Toxicology, 

supporting the development of small 

molecule pharmaceuticals.  She 

joined Medarex in late 2000 as the 

head of Preclinical Development, 

with responsibility for the 

development and management of 

toxicology and pharmacology 

programs to support the 

development of 

biopharmaceuticals.  In early 2009, 

Diann also assumed responsibility 

of the Program Management group 

supporting all aspects of 

development from research through 

licensure.  Diann is a member of the 

Society of Toxicology and the 

American College of Toxicology 

and is a Diplomate of the American 

Board of Toxicology. She is also an 

active member of Biosafe, having 

served on the Leadership 

Committee.  

 Robert House 

Dr. House is President of DynPort 

Vaccine Company LLC, a 

biotechnology firm in Frederick, MD 

that manages product development 

programs for U.S. government 

agencies and provides consulting, 

technical and program management 

services to the biotechnology and 

pharmaceutical industries. Dr. House 

previously worked at Covance 

Laboratories in Madison, WI, and IIT 

Research Institute in Chicago, IL, 

where he managed programs in 

immunotoxicology and safety 

assessment of pharmaceutical and 

biotechnology products. He has nearly 

30 years of experience in biomedical 

research and development, 

specializing in the assessment of 

inadvertent and therapeutic 

immunomodulation.  

Dr. House earned his M.S. in Public 

Health and Ph.D. degrees in Medical 

Parasitology from the University of 

North Carolina at Chapel Hill School 

of Public Health. He is the author or co

-author of more than 100 journal 

articles, book chapters and books 

covering immunology, toxicology, 

infectious disease and biodefense, and 

has participated in numerous working 

groups and expert panels in the field of 

immunotoxicology and biodefense. He 

is a frequent speaker at scientific 

conferences and university courses, 

and sits on several corporate and 

technology advisory boards including 

Technology Council of Maryland. In 

addition, he holds an adjunct 

professorship in the Department of 

Public and International Affairs at 

George Mason University. He was 

recently accepted as a Fellow in the 

Academy of Toxicological Sciences. 

Secretary-Treasurer 

 Marina Seme Nelson 

Dr. Seme Nelson joined Covance in 

2007 and is currently a Senior 

Program Manager in the Molecule 

Development Group.  Marina prepares 

and executes nonclinical biologic and 
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small molecule development programs 

for clients (typically small & medium-

sized pharmaceutical and 

biotechnology companies) and 

supports these programs from a 

strategic and scientific perspective.  

These programs integrate Covance’s 

capabilities through the planning, 

execution, and submission of 

toxicology, pharmacology, 

metabolism, and analytical activities in 

support of the development of novel 

therapeutic agents.  In addition, 

Marina sits on multidisciplinary 

Covance/Client project teams on 

projects in which entire programs from 

discovery through registration and 

commercialization are placed with 

Covance, and plays an active role in 

assisting clients in developing 

strategies and meeting their 

development milestones.  Marina has 

also been actively involved in 

developing and teaching an internal 

three-day drug development course for 

Covance employees.   

Marina received a Ph.D. in 

Pharmacology and Toxicology from 

the Medical College of Wisconsin in 

2000 and an M.S. in Biotechnology 

from Northwestern University in 1994.  

She was previously at Wyeth where 

she served as the drug safety and 

metabolism representative on various 

multidisciplinary strategy, 

predevelopment, and global 

development project teams to support 

the global development of vaccine, 

biopharmaceutical, and small molecule 

drug candidates with a large focus on 

development of biologics and 

vaccines.  She contributed to the 

strategy and resolution of significant 

drug safety and metabolism issues 

which affect product development.  

She oversaw preparation of technical 

regulatory documents relating to 

preclinical drug safety studies and 

interacted with regulatory agencies on 

drug safety issues relevant to her 



projects.  She also served as a study 

director with overall responsibility 

for study direction, scientific design, 

and interpretation of preclinical 

safety study results to aid in the 

establishment of preclinical safety 

profiles.   In addition, she served as 

the manager of the toxicology 

technical resources group and study 

toxicologists as well as vice chair of 

the IACUC.   

Marina is an active member of the 

Society of Toxicology (since 2000) 

and BioSafe General Membership 

(since 2006) and served on the 

Program Committee for the 

Biotechnology Industry 

Organization (BIO) as the track 

leader for the Drug Discovery and 

Development Program Track. Over 

the past two years, she has served as 

the secretary/treasurer of the ocular 

toxicology specialty section of SOT 

and has served on various 

committees of the biotechnology 

specialty section as well as the 

ocular toxicology specialty section.  

She also recently served as faculty 

for the Wallace H. Coulter 

Foundation’s yearly Coulter College 

and a Translational Biology Course 

on Nonclinical Strategies for Drug 

Development at the University of 

Wisconsin School of Pharmacy. 

Councilor 

 Ken Loveday 

Dr. Loveday has been working in 

the field of toxicology and 

biotechnology for over 30 years.  

The first half of his career was spent 

in the contracting and consulting 

industry, where he established 

laboratories to investigate potential 

mechanisms of toxicity and refine 

tests to evaluate genotoxicity and 

phototoxicity.   For the past 16 

years, he has held preclinical 

leadership positions in several 

biopharmaceutical companies and 

was responsible for designing and 

implementing all nonclinical GLP 

studies required for worldwide 

regulatory submissions.  Ken has 

worked on the development of a range 

of biologic molecules that have 

advanced treatment options for 

patients with severe diseases such as 

cystic fibrosis, lysosomal storage 

diseases, non-healing bone fractures, 

cancer and muscular dystrophies.  

Several of these programs have 

culminated in worldwide registration 

of drug products. Ken received his 

B.S. in physics from Yale and M.S. 

and Ph.D. in microbiology from MIT 

and has been a Diplomat of the 

American Board of Toxicology since 

1992. 

 Tom Gelzleichter 

Dr. Gelzleichter is currently a Senior 

Scientist in the BioTherapeutics 

Toxicology group at Genentech and a 

board-certified toxicologist.    In this 

capacity, he oversees the preclinical 

safety assessment of a variety of 

candidate therapeutics for metabolic, 

immunologic and inflammatory 

diseases and he leads a variety of 

strategic efforts including approaches 

to carcinogenic risk assessment of 

biotherapeutics and industry impact on 

regulatory initiatives.  Dr. Gelzleichter 

received his Ph.D. in Pharmacology 

and Toxicology from the University of 

California, Davis focusing his research 

on the pulmonary effects of oxidant air 

pollutants.  He has completed a 

postdoctoral fellowship at the 

Chemical Institute of Industrial 

Toxicology (CIIT, now the Hamner 

Institutes for Health Sciences) where 

his research focused on pulmonary 

translocation of inhaled fibers.  He has 

spent four years at Battelle Memorial 

Institute where he was instrumental in 

building a lab to evaluate the 

effectiveness of vaccines and 

therapeutic strategies to protect against 
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inhaled botulinum toxins.  For the last 

12 years, Dr. Gelzleichter has been a 

toxicologist at Genentech where he has 

been designing and implementing 

toxicology programs for a variety of 

large and small-molecule 

pharmaceutical candidates. 

 

2012 SOT Annual Meeting   

Our Specialty 

Section is 

sponsoring 
the following 

scientific 

activities:  

 

Symposia 
 Development of Biosimilar 

Products: Overview of Standards 

and Regulations. 2012 Thematic 

Track - Regulatory Science: 

Bridging the Gap between 

Discovery and Product 

Availability. March 13, 9:00-1:45 

a.m. 

 Nonclinical Safety Assessment of 

Dual-Targeting Biotherapeutics. 

March 14, 9:00 - 11:45 a.m.  

 Off the Beaten Path: Preclinical 

Approaches to Safety Evaluation 

of Cells/Gene Therapy, Vaccines, 

and Adjuvants. March 14, 1:30-

4:15 p.m. 

 

Workshops 

 Beyond Traditional Monoclonals: 

New Biologics Formats and Pre-

clinical Challenges. March 13, 

1:30-4:15 p.m. 

 Challenges and Opportunities in 

Evaluating Protein Allergenicity 

Across Biotechnology Industries. 

2012 Thematic Track - Regulatory 

Science: Bridging the Gap 

between Discovery and Product 

Availability. March 15, 9:00-11:45 

a.m.  

 



Thank you to our sponsors 

during 2011 

In addition we have endorsed  the 

following:  

Symposium: 
 Evaluation of Ocular Safety in 

the Development of New Drugs. 

March 12, 2:00-4:45 p.m.  

Workshops: 

 Therapeutic Immunomodulation 

and Cancer Risk: Science, Risk 

Assessment, and Risk 

Communication. March 12, 

9:15-12:00 p.m.  

 T-Dependent Antibody 

Responses in nonhuman 

Primates: Challenges and 

Opportunities. March 14, 1:30-

4:15 p.m. 

 

Workshop: Challenges and 

Opportunities in Evaluating 

Protein Allergenicity Across 

Biotechnology Industries   

Submitted by Nicola Stagg and 

Hanan Ghantous 

Biotechnology is a field at the 

cutting edge of science, using living 

cells and materials produced by 

cells to prevent and fight disease, 

improve food production and 

benefit other industries as well, but 

there are increasing concerns over 

the allergenicity of biotechnology 

products that continues to receive 

increasing attention in public and 

regulatory domains. These concerns 

range from the transfer of an 

existing allergen or cross-reactive 

protein into another crop or 

increasing endogenous (existing) 

allergens in crops to accidental 

modification of therapeutic proteins 

resulting in autoimmune reactions to 

endogenous molecules.  

This workshop will cover 

allergenicity testing requirements 

and research in the Agricultural 

Chemical/Biotech Sector, 

Pharmaceutical/Biopharma Sector, 

and Vaccine Sector and includes 

speakers from industry and regulatory 

agencies. Greg Ladics (Dupont) will 

present on existing and emerging 

methods and techniques for assessing 

allergenicity of genetically-modified 

crops. Kenneth Hastings (Sanofi-

Aventis) will present on the 

allergenicity research in the 

pharmaceutical/biopharma sector. 

Robert House (Dynport Vaccine 

Company) will present on the potential 

allergenicity of vaccines. Steven 

Gendel (CFSAN FDA) will present on 

the food regulatory perspective on 

evaluation of allergenicity. An 

anticipated outcome is discussion over 

why allergenicity is a concern, what 

tools are available to evaluate 

allergenicity in the different areas of 

biotechnology and any challenges we 

face with this testing. 

 

Conference of interest 

Submitted by Stephen Kirk and 

Raymond Donninger 

The British Pharmacological Society 

held the James Black Meeting in 

Cambridge, UK named “Biologics for 

the New Millennium” on Monday 19th 

and Tuesday 20th September 

2011.  The purpose of the meeting was 

to present some current concepts in the 

pharmacology of biologic medicinal 

compounds and also give some insight 

into how techniques such as genomics 

are being used in assessing diseases 

and disease progression.  A major 

theme for the meeting was whether 

there truly was a difference in how 

pharmaceutical companies approach 

biologics versus small molecule 

development and whether the 

perceived differences in developing 

these two classes of compound 

genuinely differ.  

Speakers were drawn from industry as 

well as academia and the talks 
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focussed, as one would expect, on the 

pharmacological aspects of biologic 

compounds.  There were a number of 

talks also looking at developing 

biomarkers to complement 

therapeutics under development.  This 

"translational" theme was very clear 

from the talks as well as from the 

discussion.  One very interesting 

concept presented and discussed was 

the potential to use large molecules 

like monoclonal antibodies to better 

design small molecules having the 

same target as the monoclonal 

antibody.  This use of large molecules 

to identify small molecule targets 

instead of methods like high 

throughput screening was very 

interesting and a number of 

discussions during the "networking" 

opportunities revolved around this 

topic. 

 

2011-2012 BTSS Newsletter 

Committee 
This publication is possible thank you 

to the contributions of our authors and 

the efforts of: Fanny Casado, Jessica 

Couch, Meghan Flaherty, Stephen 

Kirk, Donna Lee, and Theresa 

Reynolds.  
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The  U se  o f  Ch i m pa n ze e s  i n  B i o m e di c a l  a nd   

Be ha v i o r a l  Re se a rc h   
Submi t t ed  by  Ther e sa  Reyno lds  

On December 15, 2011, the Institute 

of Medicine (IOM) and the National 

Research Council of the National 

Academies released a highly-

anticipated report entitled Chimpan-

zees in Biomedical and Behavioral 

Research: Assessing the Necessity. 

A formal briefing was held with sim-

ultaneous webcast and audio feed 

from 11-12 a.m. (EST).  PDF copies 

of the report, slides from the brief-

ing, the webcast itself and informa-

tional background documents are 

available on line; which provided 

much of the source material for this 

article: http://iom.edu/Reports/2011/

Chimpanzees-in-Biomedical-and-

Behavioral-Research-Assessing-the-

Necessity.aspx.  

The formation of the committee fol-

lowed a December 2010 congres-

sional request that the National 

Academies conduct an in-depth anal-

ysis of the current and future need 

for chimpanzee use in biomedical 

research. The request was made in 

response to public objection to the 

NIH announcement that chimpan-

zees housed at the Alamogordo Pri-

mate Facility would be moved to the 

Southwest National Primate Re-

search Center, and be available for 

research purposes. As part of the 

congressional request the committee 

was asked to consider the “great pro-

gress the science community has 

made in research techniques” and 

“allow our nation’s research institu-

tions to make long-range decisions 

about the merits of continued inva-

sive research using chimpanzees.” In 

January 2011, the NIH announced 

that it had suspended transfer of the 

chimpanzees pending the outcome of 

the committee’s study.  

Twelve individuals, primarily from 

academic research institutions, with 

representation from the pharmaceuti-

cal industry (GSK) and the health 

advocacy non-profit sector (Genetic 

Alliance), comprised the committee 

chaired by Jeffrey Kahn (Johns Hop-

kins Berman Institute of Bioethics). 

Prior to issuing their report on De-

cember 15, the committee received 

over 5800 comments via the internet. 

The committee met on May 26, 2011 

to obtain an understanding of the task 

and receive briefings from NIH and 

other stakeholders. A two-day public 

forum was held August 11-12 where 

stakeholders were selected to present 

and discuss specific areas of research 

that have used chimpanzees: Ge-

nomic and behavioral research, bio-

medical research (HIV, RSV, HCV, 

malaria, monoclonal antibodies

(mAb) ), as well as potential future 

needs, eg. biodefense. An hour was 

reserved for public comment from 

interested parties that had registered 

in advance; with a three minute limit 

per speaker, the hour was filled by 18 

speakers, a partial list follows:  scien-

tific alliances (AAAS, FASEB), in-

dustry (NABR), academia, and ani-

mal welfare advocates (PETA, Hu-

mane Society). Jane Goodall gave a 

lecture via videoconference. Perspec-

tives ranged from no restrictions 

should be placed on scientific re-

search, to no scientific research 

should be conducted in animals, and 

much in between.  As a presenter 

(mAb) and audience member it was 

impressive to experience the Com-

mittee’s thoroughness, the scientific 

rigor of the questions to speakers, and 

to learn more about the role chimpan-

zees have played in infectious disease 

research and the work that has been 

done to understand the uniqueness of 

chimpanzees relative to other non-

human primates, and by extension, the 

uniqueness of humans relative to chim-

panzees.  

Guiding Principles 

The committee found that there was no 

uniform set of criteria used to assess the 

necessity of the chimpanzee in NIH-

funded biomedical and behavioral re-

search, and developed three guiding 

principles to assess the value of chim-

panzees as a research model: 

Ethologically appropriate habitats are 

those appropriate to natural behavior; 

chimpanzee research facilities accredit-

ed by AAALAC International, that in-

 The knowledge gained 

must be necessary (not just 

useful) to advance the pub-

lic’s health 

 There must be no other 

research model by which 

the knowledge could be 

obtained, and the research 

cannot be ethically per-

formed on human subjects 

 The animals used in the 

proposed research must be 

maintained in either etho-

logically appropriate phys-

ical and social environ-

ments or in natural habi-

tats. 

http://iom.edu/Reports/2011/Chimpanzees-in-Biomedical-and-Behavioral-Research-Assessing-the-Necessity.aspx
http://iom.edu/Reports/2011/Chimpanzees-in-Biomedical-and-Behavioral-Research-Assessing-the-Necessity.aspx
http://iom.edu/Reports/2011/Chimpanzees-in-Biomedical-and-Behavioral-Research-Assessing-the-Necessity.aspx
http://iom.edu/Reports/2011/Chimpanzees-in-Biomedical-and-Behavioral-Research-Assessing-the-Necessity.aspx
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clude primadomes or corrals with en-

vironmental enrichment, outdoor cag-

ing with access to shelter and indoor 

caging are considered ethologically 

appropriate. 

Although the committee’s study per-

tained to NIH-supported activities, the 

criteria are expected to apply to all 

protocols submitted to the research 

centers that have conducted biomedi-

cal research, because they receive 

NIH funds:  
 Alamogordo Primate Facility, 

Alamogordo, NM 

 Michale Keeling Center for Com-

parative Medicine and Research, 

Bastrop, TX  

 New Iberia Research Center, New 

Iberia, LA 

 Southwest National Primate Re-

search Center, San Antonio, TX. 

Ethical Considerations 

The committee felt ethics was at the 

core of any discussion about the use 

of chimpanzees in 

research. While the 

committee was not 

sufficiently consti-

tuted to take on the 

ethics of research 

on chimpanzees, its 

considerations were suffused with an 

awareness of the moral cost of such 

research. These concerns were evident 

in the very high level of justification 

required to support the necessity of 

chimpanzee research in the specific 

areas of research examined. 

Criteria to Assess the Neces-

sity of the Chimpanzee for 

Biomedical Research 

 There is no other suitable model 

available, such as in vitro, non- 

human in vivo, or other models, 

for the research in question 

 The research in question cannot 

be performed ethically on human 

subjects 

 Forgoing the use of chimpanzees 

for the research in question will 

significantly slow or prevent im-

portant advancements to prevent, 

control and/or treat life-

threatening or debilitating condi-

tions. 

Specific and full scientific justifica-

tion for use of the chimpanzee must 

meet all three of the above criteria. 

Assessment of whether proposed uses 

meet these criteria should be done 

prospectively on a study-by-study 

basis. It is important that justification 

be substantiated by including ade-

quate supporting evidence. Justifica-

tions such as, “The chimpanzee is 

immunologically, physiologically, 

anatomically, and/or metabolically 

similar to human beings” or 

“Chimpanzees have previously been 

used in safety studies for this class of 

drug” are not considered suitable jus-

tifications. The committee acknowl-

edges that it has set a high bar. 

In the case of mAb, the committee 

made the following findings: 

 The continued use of chimpan-

zees for production of mAb does 

not meet the suggested criteria 

 The chimpanzee is largely unnec-

essary in the development of fu-

ture monoclonal antibody thera-

pies due to the ongoing use of 

other methods (e.g. genetically 

engineered rodents and surrogate 

antibodies). There may be a lim-

ited number of mAb research pro-

jects currently in the developmen-

tal pipeline that may require the 

continued use of chimpanzees. 

These will work through the re-

search pipeline within a few 

years, and the NIH should be ex-

peditious in supporting the devel-

opment of broadly accessible re-

combinant technologies for de-

velopment of novel therapeutic 

mAbs to obviate the future need 

for chimpanzees. 

The committee recognized that ad-

vances in antibody engineering tech-

nology, e.g. phage display libraries, 

and human antibodies from transgen-

ic mice, allow attributes such as 

broader species-cross reactivity to be 

engineered into a mAb, and make 

safety testing in chimpanzees obso-

lete. Microdosing or clinical trials 

initiated at very low doses with cau-

tious dose-escalation are likely to pro-

vide better clinically-relevant infor-

mation than a limited chimpanzee 

experiment can. 

Infectious Diseases 

The chimpanzee is currently used as a 

model for preclinical efficacy testing 

of RSV and HCV vaccine candidates. 

The committee was evenly split and 

unable to reach consensus on the ne-

cessity of the chimpanzee for prophy-

lactic HCV vaccine development. 

Specifically, on whether a preclinical 

challenge study using the chimpanzee 

model was necessary and the impact 

of such a study on improving vaccine 

development.  The committee agreed 

that chimpanzees are not necessary to 

advance research in therapeutic HCV 

or RSV vaccine development. 

Comparative Genomics and 

Behavioral Research  

Criteria 

1. Studies provide otherwise unat-

tainable insight into comparative 

genomics, normal and abnormal 

behavior, mental health, emotion, 

or cognition, and 

2. All experiments are performed on 

acquiescent animals, in a manner 

that minimizes pain and distress, 

and is minimally invasive. 

Please refer to the report for details, 

in the interest of our readers, this arti-

cle is focused on biomedical research.  
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Oversight Committee 
The committee recommends the estab-

lishment of an independent oversight 

committee that includes public repre-

sentatives as well as individuals with 

scientific expertise, both in the use of 

chimpanzees and alternative models, in 

areas of research that have the potential 

for chimpanzee use. This is distinct 

from the NIH-chartered Interagency 

Animal Model Committee (IAMC), 

which currently provides oversight of 

all federally supported biomedical and 

behavioral research involving chimpan-

zees. Membership on the IAMC is re-

stricted to federal employees from vari-

ous government entities such as FDA, 

NIH, CDC and the Department of De-

fense. 

Summary 

The IOM has developed criteria that can 

be used to evaluate the necessity of us-

ing the chimpanzee as a research model, 

and reviewed the last 20 years of chim-

panzee studies in the US. Their conclu-

sion was that most of the research that 

was conducted previously is no longer 

necessary for the advancement of hu-

man or chimpanzee health, and that 

based on our current knowledge, labora-

tory-based chimpanzee research should 

be rare, stringently overseen, and con-

ducted in well-appointed environments.  

Immediately after the committee’s re-

port was released, the NIH suspended 

all chimpanzee research proposals and 

announced that they would be subject to 

the committee’s criteria. 

Na n o bi o t e c h no l o g y :  Cur re nt   

Ap pl i c a t i o n s  a n d  H e a l t h  Co nc e r ns  
Submi t t ed  by  Jerem y  Larson  

Nanotechnology, as defined by 

the United States Nanotechnolo-

gy Initiative, is “the understand-

ing and control of matter at di-

mensions of roughly 1-100 na-

nometers, where unique phe-

nomena enable novel applica-

tions” (Medina et al. 2007 Br J 

Pharmacol 150:552). Intri-

guingly, it has been estimated 

that nanotechnology may exceed 

the impact of the Industrial Rev-

olution and is projected to be-

come a $1 trillion market by the 

year 2015 (Andre et al. 2006 

Science 311:622). Engineered 

nanoparticles, such as quantum 

dots, dendrimers, silica, carbon 

nanotubes and fullerenes, oxides 

(e.g., titanium oxide), metals 

(e.g., gold) and liposomes have 

garnered significant attention in 

the scientific com-

munity for potential-

ly advantageous ap-

plication in medicine 

(e.g., targeted drug 

delivery and oncolo-

gy), industry (e.g., 

textiles), consumer 

products (e.g., sun-

screens, cosmetics, toothpaste) 

due to their unique size-mediated 

physicochemical properties (i.e., 

surface area, morphology, crystal-

linity, etc.), surface structure (i.e., 

surface reactivity and functionali-

zation), and aggregative potential. 

From a biotechnology perspective, 

nanoparticles serve as multi-

functional chemical platforms 

from which highly sophisticated, 

creative, and multi-dimensional 

molecular architectures can be 

constructed for improved delivery 

and synthesis of biotechnology-

derived products and discovery of 

novel therapeutic approaches.   

For instance, Chakravarthy et al. 

(2010 Proc Natl Acad Sci 

107:10172) have demonstrated 

that gold nanorod-mediated deliv-

ery of ssRNA stimulated the host 

antiviral  

response and inhibited 

replication of H1N1 

influenza A in vitro.  

Other research has 

shown that a synthetic  

peptide conjugated to 

gold nanoparticles 

(GNPs) significantly 

enhanced production of targeted 

Co n c l u s io ns :  The  Us e  o f  Chim pa n zee s  in  B i ome di ca l  and  B eh a v io ra l  Rese arc h   

 The present trajectory indicates a decreasing scientific need for chimpanzee studies due to the emergence of 

non-chimpanzee models and technologies 

 Development of non-chimpanzee models requires continued support by the NIH 

 A new, emerging, or reemerging disease or disorder may present challenges to treatment, prevention, and/or 

control that defy non-chimpanzee models and technologies and therefore may require the future use of the 

chimpanzee 

 Application of the committee’s criteria would provide a framework to assess scientific necessity to guide the 

future use of chimpanzees in biomedical research. 
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antibodies, compared to a non-

nanogold conjugated control (Chen et 

al. 2010 Nanotechnology 21:195101). 

This evidence suggests that nanoparticles 

can act as non-viral vectors for delivery 

of biologic molecules that can effec-

tively orchestrate a deliberate and 

specific cellular response that may 

cultivate the production of biotech-

nology-derived products and/or the 

development of new biotherapeutics. 

Libutti et al. (2010 Clin Cancer Res 

16:6139) have reported that conjuga-

tion of recombinant human tumor-

necrosis factor alpha (rhTNF) to gold 

nanoparticles significantly enhanced 

the therapeutic effectiveness of 

rhTNF as a tumor-targeted anticancer 

agent by mitigating the toxicity ob-

served with administration of rhTNF 

alone.  This nanotherapeutic, known 

as CYT-6091, is currently in Phase 1 

clinical studies.  On the other hand, 

biotechnology may offer novel ap-

proaches toward the biosynthesis of 

nanoparticles.  Niide et al. (2010 

Chem Commun 47:7350) have re-

ported the use of engineered Esche-

richia coli cells in the enzymatic syn-

thesis of GNPs. Such innovative ap-

proaches may reduce emission of 

unwanted chemical by-products dur-

ing commercial production of nano-

particles. However, despite 

these advances toward 

understanding the ther-

apeutic and scientific 

utility of nanobiotech-

nology, concern has 

arisen as to the possible 

toxicologic consequenc-

es of nanoparticles and 

their derivatives within 

biologic systems and the 

environment.  

Research supports a view that nano-

particles can mediate inadvertent cel-

lular responses—such as oxidative 

stress and cell death (e.g., autophagy,  

apoptosis, and necrosis) as well as 

alter gene expression, signaling path-

ways, and enzyme activity. Such ef-

fects may be cell- and/or tissue-

dependent and may be directly linked 

to specific physicochemical charac-

teristics exhibited by a particular na-

noparticle type. For example, Chen et 

al. (2010 Nanotechnology 

21:485102) have shown that in-vivo 

exposure to 17-nm GNPs impaired 

cognition in mice via a dose-

dependent mechanism. Hence, expo-

sure to nanoparticles may yield 

health effects that justify the current 

public health concern (Pautler and 

Brenner 2010 Int J Nanomedicine 

5:803). The elevated present and fu-

ture use and exploration of nanoparti-

cles augment the potential risk for 

unintended environmental and occu-

pational exposures to complex nano-

particles and formulations that might 

ultimately cause detrimental health 

effects to workers and the general 

population via complicated pathways 

of toxicity.  Thus, continued research, 

extending from molecular toxicology 

to public health, is necessary to eluci-

date the risk/benefit of exploiting 

such sophisticated materials for fu-

ture application in biotechnology and 

beyond.  In 2009, Hutz and Stelzer 

(2009 J Reprod Develop 55:685) re-

ported that 10-nm GNPs (2.85x1010 

particles/mL) are able to enter rat 

ovarian granulosa cells (estrogen

-producing cells), alter mitochon-

drial morphology, and modulate 

estrogen accumulation in vitro.  

This evidence suggests that 

GNPs may disrupt ovarian pro-

duction of reproductive hor-

mones, which might then lead to 

perturbed female reproductive 

function and fertility. To this 

end, I am currently exploiting 

radioimmunoassay and multiple 

reference-gene qPCR (MRG-

qPCR) to investigate the dose- 

and time-dependent effects of 

GNPs on reproductive hormone 

secretion/accumulation in an ex 

vivo rat ovary culture model.  

The data generated will improve 

our understanding of the ge-

nomic responses to GNPs by 

providing insight into the subcel-

lular effects elicited by GNPs on 

ovarian function, and from a 

public health standpoint, aid in 

determining the etiology of pos-

sible female reproductive pathol-

ogies upon nanogold exposure. 

This research also serves as a 

foundation for future in vivo 

studies that will employ a cycling 

female rat model to the study the 

effects of GNPs on female fertili-

ty under complex physiologic 

conditions. If you are interested 

in learning more about the excit-

ing field of nanotoxicology, I 

highly recommend that you read 

the excellent review article of 

Maynard et al. that was recently 

published in Toxicological Sci-

ences entitled, “The New Toxi-

cology of Sophisticated Materi-

als: Nanotoxicology and Be-

yond” (Toxicol Sci 2011 120 

Suppl 1:S109). 
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Publications of interest 
Submi t t ed  by  Jes s i ca  Couch  and  M egha n  F laher t y  

Several outstanding articles relating to the field of biotechnology were published in 2010 and 2011; this list 

offers a few highlights that may be of general interest.  Thanks to those who contributed to this list, and we 

welcome any suggestions you would like to make for 2012! 

 

 Carcinogenicity Assessments of Biotechnology-Derived Pharmaceuticals: A Review of Approved Mole-

cules and Best Practices Recommendations. Vahle et al., Toxicol Pathol, 2010.  

 Use of Tissue Cross-Reactivity Studies in the Development of Antibody Based Biopharmaceuticals: Histo-

ry, Experience, Methodology and Future Directions. Leach et al., Toxicol Pathol, 2010. 

 Survey Results on the Use of the Tissue Cross-Reactivity Immunohistochemistry Assay. Bussiere et al., 

Regul Toxicol Pharmacol, 2011. 

 Practical Approaches to Dose Selection for First-in-Human Clinical Trials with Novel Biopharmaceuticals. 

Tibbitts et al., Regul Toxicol Pharmacol, 2010. 

 Developmental Toxicity Test of Biopharmaceuticals in Non-Human Primates: Previous Experience and 

Future Directions.  Martin and Weinbauer, Int J Toxicol, 2010.  

 Cardiotoxicity Associated with Targeting Kinase Pathways in Cancer. Mellor, et al., Toxicol Sci, 2011. 

 Preclinical Safety Evaluations Supporting Pediatric Drug Development with Biopharmaceuticals: Strategy, 

Challenges, Current Practices. Morford et al., Birth Defects Res B Dev Reprod Toxicol, 2011.   

 Transgenic Animal Models in Toxicology: Historical Perspectives and Future Outlook. Boverhof et al., 

Toxicol Sci, 2011. 

 Best Practice in the Conduct of Key Nonclinical Cardiovascular Assessments in Drug Development: Cur-

rent Recommendations from the Safety Pharmacology Society. Leishman et al., J Pharmacol Toxicol 

Methods, 2011. 

 Genome-Based Analysis of the Nonhuman Primate Macaca fascicularis as a Model for Drug Safety As-

sessment. Ebeling et al.,  Genome Res, 2011. 

 Targeted Drug Delivery Using Immunoconjugates: Principles and Applications.  Pasquetto et al., J Immu-

nother, 2011. 

 The Design of Chronic Toxicology Studies of Monoclonal Antibodies: Implications for the Reduction in 

Use of Non-Human Primates. Chapman et al., Regul Toxicol Pharmacol, 2011. 

 Developmental Immunotoxicology Assessment of Rituximab in Cynomolgus Monkeys. Vaidyanathan et 

al., Toxicol Sci, 2011.  

 An Inter-Laboratory Retrospective Analysis of Immunotoxicological Endpoints in Non-Human Primates: 

T-cell-Dependent Antibody Responses. Lebrec et al., J Immunotoxicol, 2011.  

 Challenging the Requirement for Chronic Fish Toxicity Studies on Formulated Plant Protection Products. 

Creton et al., Toxicol Letters, 2010. 

 Assessing the Safety of Stem Cell Therapeutics. Goldring et al., Cell Stem Cell, 2011. 

 Biosimilars 2.0: Guiding Principles for a Global "Patients First" Standard. Miletich et al. MAbs, 2011. 

 Considerations Regarding Nonhuman Primate Use in Safety Assessment of BioPharmaceuticals. Buckley 

et al., Int J Toxicol, 2011. 

 Embryo-Fetal Developmental Toxicity of Figitumumab, an Anti-Insulin-Like Growth Factor-1 Receptor 

(IGF-1R) Monoclonal Antibody, in Cynomolgus Monkeys. Bowman et al., Birth Defects Res B Dev Re-

prod Toxicol, 2010. 
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