
AD 

Award Number:  DAMD17-02-1-0348 

TITLE:  Evaluation of Intracavitary Chemotherapy Delivery 
for Treatment of Mammary Carcinoma 

PRINCIPAL INVESTIGATOR:  William S. Dernell, DVM, MS 

CONTRACTING ORGANIZATION:  Colorado State University 
Fort Collins, Colorado  80523-2002 

REPORT DATE:  June 2 003 

TYPE OF REPORT:  Annual 

PREPARED FOR:  U.S. Army Medical Research and Materiel Command 
Fort Detrick, Maryland 21702-5012 

DISTRIBUTION STATEMENT: Approved for Public Release; 
Distribution Unlimited 

The views, opinions and/or findings contained in this report are 
those of the author(s) and should not be construed as an official 
Department of the Army position, policy or decision unless so 
designated by other documentation. 

20030731 U8 



REPORT DOCUMENTATION PAGE 
Form Approved 

0MB No. 074-0188 
Public reporting burden for this collection of infomnation is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining 
the data needed, and completing and reviewing this collection of infomiation. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for 
reducing this burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of 
Managennent and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503 

1. AGENCY USE ONLY 
(Leave blank) 

2. REPORT DATE 

June  2003 
3. REPORT TYPE AND DATES COVERED 
Annual   (14 May 02  -  13  May 03) 

4. TITLE AND SUBTITLE 
Evaluation of Intracavitary Chemotherapy Delivery 
for Treatment of Mammary Carcinoma 

6. AUTHOR(S) 
William S. Darnell, DVM, MS 

5.  FUNDING NUMBERS 
DAMD17-02-1-0348 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS{ES) 
Colorado State University 
Fort Collins, Colorado  80523-2002 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 

E-Mail: WdernellQcolostate.edu 

9.  SPONSORING / MONITORING 
AGENCY NAME(S) AND ADDRESS(ES) 

U.S. Army Medical Research and Materiel Command 
Fort Detrick, Maryland 21702-5012 

10. SPONSORING / MONITORING 
AGENCY REPORT NUMBER 

11. SUPPLEMENTARY NOTES 
Original contains color plates. All DTIC reproductions will be in black and white. 

12a. DISTRIBUTION / AVAILABILITY STATEMENT 

Approved for Public Release; Distribution Unlimited 
12b. DISTRIBUTION CODE 

13. ABSTRACT (Maximum 200 Words) 

This project will evaluate paclitaxel chemotherapy delivery from a gel polymer system 
placed into a wound bed following conservative surgical removal of human breast cancers 
grown in nude mice.  This novel delivery method is proposed to control local tumor disease 
as well as assist in control of metastasis and may offer a cost-effective alternative to 
adjuvant radiation therapy.  Task (objective) 1 (proposed to be completed in year 1): To 
evaluate  the efficacy of polymer delivered paclitaxel  chemotherapy against human breast 
tumor cell  lines.     As per task 1, we have established 5 human breast cancer cell lines 
within our laboratory;MCF-7, MCF-7 AL, MDA-MB-435, MDA-MB-231 and MX-1.  We have elected 
to pursue purchase and implementation of a unique luciferase imaging system (not in 
original proposal) which will allow in vivo imaging of tumor growth and metastasis (and 
subsequently decrease animal use).  Use of this system requires transfection of the breast 
tumor cell lines with the luciferase gene.  Thus far we have successfully transfected the 
MDA-MB-435 line and are in the process of transfecting the remaining cell lines.  This has 
caused a slight delay in completion of task 1, however, we have recently completed in 
vitro testing of 4 Of 5 of the cell lines for taxol sensitivity (results enclosed). 

14. SUBJECT TERMS 
No subject terms provided. 

15. NUMBER OF PAGES 
11 

16. PRICE CODE 

17. SECURITY CLASSIFICATION 
OF REPORT 

Unclassified 

18. SECURITY CLASSIFICATION 
OF THIS PAGE 

Unclassified 

19. SECURITY CLASSIFICATION 
OF ABSTRACT 

Unclassified 

20. LIMITATION OF ABSTRACT 

Unlimited 
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89) 

Prescribed by ANSr Std. Z39-18 
298-102 



Annual Report for Award Number DAMD17-02-1-0348 

William S. Demell DVM, MS 

Table of Contents 

Cover 1 

SF298 2 

Introduction 4 

Body 4 

Key Research Accomplishments 7 

Reportable Outcomes 7 

Conclusions 7 

References 7 

Appendices 8 



Annual Report for Award Number DAMD17-02-1-0348 

William S. Demell DVM, MS 

Introduction: This proposal will evaluate paclitaxel (taxol) chemotherapy delivery from a gel 
polymer system placed into a wound bed following conservative surgical removal of human 
breast cancers grown in nude mice. This novel delivery method is proposed to control local 
tumor disease as well as assist in control of metastasis and may offer a cost-effective alternative 
to adjuvant radiation therapy. 

Body: Task (objective) 1 (proposed to be completed in year 1): To evaluate the efficacy of 
polymer delivered paclitaxel chemotherapy against human breast tumor cell lines. As per task 1, 
we have established 5 human breast cancer cell lines within our laboratory;MCF-7, MCF-7 AL, 
MDA-MB-435, MDA-MB-231 and MX-1. We have extensively evaluated the MDA-MB-435 
orthotopically xenografled model in vivo in mice and have obtained consistent growth (see 
Chart 1). 
Chart 1. Tumor growth following injection of MDAMB435 cells in nude mice. 
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We have tested 4 of the 5 cell cell lines in vitro for sensitivity to taxol by MTS assay {see 
Chart!). An LC50 was found for each of the cell lines at the following concentrations: 

- MDAMB435 (0.005 uM) 
- MDAMB231 (O.OluM) 
- MCF-7 (10 uM) 
- MCF-7/AL (adriamycin resistant) (1 OuM) 



Chart 2. Cell culture survivability using the MTS assay. 
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In addition, we have tested both MDA-MB-435 and MDA-MB-231 by clonogenic assay 
in which the LC50 was found to be 0.0land 0. luM, respectively. The advantage of a clonogenic 
assay is that it allows you evaluate if the cell can still mitose, while with the MTS assay, you 
evaluate cell survivability only. Both these assays have demonstrated consistent sensitivity of 
these chosen cell lines to taxol. 

To test the potential cytotoxic effect of the poloxamer gel polymer, which will be used to locally 
deUver the taxol (polotax), we used the MTS assay with MDA-MB-231 and MCF7/AL cells 
exposed to increasing concentrations of poloxamer (see Chart 3). This testing did show slight 
evidence of a cytotoxic eflfect of the carrier alone at higher concentrations. Our next step will be 
to test the poloxamer taxol combination (polotax) for cytotoxicity to the cell lines, comparing 
this to taxol alone and poloxamer alone. In addition, we plan to test intracellular concentrations 
of taxol within the cell lines tested, comparing taxol alone and the polotax. This will determine 
if poloxamer has any effect on P-glycoprotein mediated drug resistance. 



Chart 3. Cell survivability following exposure to poloxamer 417. 
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We have elected to pursue purchase and implementation of a unique luciferase imaging 
system (not in original proposal and not paid for using grant monies from this award) which will 
allow in vivo imaging of tumor growth and metastasis. The following paragraph describes how 
this system will be implemented: 

Tumor growth will be evaluated by TVIS technology. Briefly, animals will be anesthetized 
by i.p. injection of 40 ul of a ketamine andxylazine (4:1) solution. An aqueous solution of the 
substrate luciferin (the substrate for luciferase. Molecular Probes, 50mM, J26mg/kg) will be 
administered by intraperitoneal injection 5 min before imaging (Sweeney et al, 1999). Supine 
mice will then be placed into a light-tight specimen chamber mounted with the charge-coupled 
device (CCD)- camera cooled to -12(fC.  A gray-scale body-surface reference image will be 
collected first followed by acquisition of the photons transmitted from the luciferase transfected 
cells in the mice. Using LMNGIMAGE software (Xenogen), overlay of the pseudocolor image 
will represent the spatial distribution of photon counts. Signal intensity will be quantified as the 
sum of all detected photon counts within the region of interest after subtraction of background 
luminescence measured at shoulder level (Vooijs et al, 2002). 

Use of this system will allow evaluation of disease progression (and response to 
treatment without the need for animal sacrifice until the final endpoints of the study. This will 
significantly decrease animal use. Use of this system requires transfection of the breast tumor 
cell lines with the luciferase gene. We are currently transfecting the MDAMB435 cell line. We 
will then transfect the remaining (taxol sensitive) cell lines with the lucerferase gene prior to 
moving on to task 2. 

Task (objective) 2: To evaluate the local and systemic toxicity of locally delivered 
(intracavitary; within the wound bed) paclitaxel chemotherapy following tumor removal This 
work will be conducted in the upcoming year (year 2). 



Key Research Accomplishments: 
1. Establishment of 5 (commercially available) human breast tumor cell lines within our 

laboratory. 
a. MCF-7 
b. MCF-7 AL 
c. MDA-MB-435 
d. MDA-MB-231 
e. MXl 

2. In vivo growth of MDA-MB-435 cell line in nude mice. 
3. In vitro testing of cell lines for taxol and poloxamer cytotoxicity. 
4. Beginning transfection of cell lines with the luciferase gene. 

Reportable Outcomes: N/A 

Conclusions: Establishment of the cell lines and testing for sensitivity to taxol chemotherapy 
and the poloxamer has brought us close to completion of task 1. We have one additional cell Une 
to test and then will be testing the enhanced cytotoxicity of the poloxamer/taxol combination. 
The decision to obtain and utilize the in vivo luciferase imaging system has resulted in a slight 
delay in completion of task 1 due to the need for cell line transfection with the luciferase gene. 
We feel this is more than offset by the decreased use of animals and the implementation of this 
technology into this work. 

References: 
Sweeney TJ. Mailander V. Tucker AA. Olomu AB. Zhang W. Cao Y. Negrin RS. Contag CH. 
Visualizing the kinetics of tumor-cell clearance in living animals. Proceedings of the National 
Academy of Sciences of the United States of America. 96(21): 12044-9, 1999 

Vooijs M. Jonkers J. Lyons S. Bems A. Noninvasive imaging of spontaneous retinoblastoma 
pathway-dependent tumors in mice. Cancer Research. 62(6): 1862-7, 2002. 

Appendix 1 (attached): Excel file of MTS assay resuUs including sample cytotoxicity charts. 
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