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I. INTRODUCTION 

The U.S. Consumer Product Safety Commission, hereinafter referred to as CPSC, 
and the Centers for Disease Control and Prevention, National Institutes for 
Occupational Safety and Health, hereinafter referred to as NIOSH, hereby agree 
that NIOSH, subject to the terms and conditions herein, shall perform the 
necessary research for determining and quantifying the potential health effects of 
nanoparticles released from aerosol spray products. 

II. TITLE 

Pulmonary Effects of Titaniurn Dioxide Nanoparticles Released from Aerosol 
Spray Products. 

III. BACKGROUND 

In FY'08 the U.S. Consumer Product Safety Commission (CPSC) initiated an 
Interagency Agreement with Ule National Institute for Occupational Safety and 
Health (NIOSH) to evaluate the particulate aerosol generated during use ofan 
antimicrobial spray product containing Ti02 nanoparticles. CPSC purchased the 
spray bathroom cleaner/sanitizer and provided approximately $40.000 to NIOSH 
for construction of a generation system and test chamber and the characterization 
of the generated aerosol. NIOSH provided the e~pertise and staff time to conduct 
this project. 

NIOSH deliverables were: 

1) construction of a tcst chamber to allow generation and characterization of the test 
aerosol, 

2) construction of an automated finger to dispense the aerosol from the spray 
can. 

3) characterization of the generated particulate aerosol (mass. particle size 
distribution, and chemical composition of the particles) 

4) provide a report to CPSC by June, 2009. 



Accom pJishments: 

I) '111e automated finger has been designed, constructed and tested. 
2) The test chamber with observa~ion windows, sampling ports, and an exhaust 

vent via a HEPA filter has been constructed and tested. 
3) The tcst aerosol has been generated, and the aerosolized particles characterized. 

for mass, particle size distribution, and chemical composition. 
4) A preliminary report has been provided to CPSC in December, 2008 and a final 

report was submitted in June, 2009. 

IV. PURPOSE AND OBJECTIVES 

Since a particulate aerosol from a bathroom cleaner/sanitizer containing Ti02 

nanoparticles has been successfully generated and characterized, the next step would 
be to evaluate the acute bioactivity of these particles. This will provide an indication 
of the potential health effects of these materials on humans who may use or be 
exposed to the contents of the aerosol spray. The proposed study will expose rats by 
inhalation to the aerosolized spray particles (low and high dose) for 2 hours and 
monitor pulmonary responses at I, 7, and 28 days post-exposure. An analogous study 
evaluating the pulmonary toxicity of a leather protectant spray product has been 
conducted previously by our laboratory (Hubbs, ct al. Acute lung injury induced by a 
c.ommercialleather conditioner. Toxico!. Appl. Phannaco1. 143: 37·46, 1997). 

V. STATEMENT OF WORK 

A system to consistently generate a test aerosol of the bathroom cleaner/sanitizer 
spray will be constructed. Rats will be exposed to this spray for 2 hours at 8 high or 
low dose and pulmonary response at 1 day, 7 days, and 28 days post-exposure will be 
determined. 

A. Aerosol generator: 

A computer-controlled solenoid "finger" will be used to periodically press the 
nozzle·value of the spray can (0.1 second spray every 15 seconds for 2 hours). 
Exposure concentration (mg/mJ

) in the animal exposure chamber will be estimated 
every 10 seconds using a light scattering monitor (DataRam, Model PDM~3). Mass 
concentration will be verified by gravimetric analysis of filter samples. Exposure 
concentration can be changed (high vs. low dose) by adjusting diluent air using a 
computer-controlled feedback system from the Da~aRam output of chamber 
concentration. Such a system has been demonstrated to generate a target aerosol 
concentration with a variation of less than 15% over a 2 hour exposure period 
(Hubbs et al. Toxico! AppJ. Pharmacol143: 37-46, 1997). 
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Bo Animal exposure: 

Specific - pathogen-free, Sprague-Dawley rats (200g) will be divided into the
 
following groups:
 

I.	 filtered air controls - 12 rats/time 
2.	 high dose (target 2 mglmJ

) - 12 rats/time 
3. low dose (target 1 mg/m3

) - 12 rats/time 
Rats will be exposed for 2 hours, and 3 post-exposure times will be evaluated (1 
day, 7 days, and 28 days post-exposure). The total number of rats in this study will 
be 108. 

C. Pulmonary responses: 
1.	 Breathing pattern can be used to evaluate airway irritation/airway resistance
 

(Castranova et al. Intern. Immuno Pharmacol. 2: 163 - 172, 2002). Breathing
 
pattern (12 rats/group) will be measured in a glass plethymorgraph
 
immediately before and after exposure as well as immediately before
 
sacrifice.
 

2.	 Pathological analysis: 
Histopathology (5 rats/group) will be evaluated as described previously (Hubbs et 
al. Toxicol Appl Pharmacol143: 37-67,1997). Briefly, Illngs will be excised and 
perfusion fixed with J 0% neutral-buffered formalin or Kamovsky's solution. 
Lung tissue will be processed, paraffin embedded, and stained with hematoxylin 
and eosin. Tissue sections will be examined under light microscopy and scored 
for severity and distribution of inflammation/damage by a board-certified 
veterinary pathologist. Lung tissue will also be processed and evaluated by 
electron microscopy. The distribution ofTi02 particles will be determined by 
energy dispersive x-ray analysis. 

3.	 Pulmonary inflammation and damage: 

Bronchoalveo1ar lavage (7 loats/group) will be conducted as previously 
described (Porter et al. Toxicol. Sciences 79: 370-380,2004). The tirst a cellular 
lavage fluid will be evaluated for albumin as an indication of lung damage. Cel1 
number and cell differentials will be determined using an electronic cell counter and 
microscopic evaluation of cytospin preparations from the lavage samples as nn 
indication of pulmonary inflammation. Chemiluminescence by alveolar 
macrophage will be monitored using a luminometer as an indication of macrophage 
activation (Porter ct a!. Am J. Physio! LUllg Cell Mol Physiol 283: 1.485·L493, 
2002). 
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VI. RESOURCES 

NIOSH RESOURCES 

NIOSH will provide personnel, laboratory support, laboratory animals, and an 
inhalation facility necessary to perform tasks described under this agreement. The 
cost of this contribution is estimated at $142,680. 

CPSC RESOURCES 

CPSC will provide NIOSH with the bathroom cleaner to be tested. In addition, 
CPSC will provide funding to NIOSH in the amount of$74,257 for supplies and 
equipment as described in Section XIII. 

VII. NONDISCLOSURE OF DATA 

The Contractor agrees that it and its employees will not disclose any data obtained 
or developed under this contract to third parties without the consent of the U. S~ 

Consumer Product Safety Commission Contracting Officer. 

VIII. REPORTING REQUIREMENTS 

NIOSH will provide preliminary test reports documenting the test protocols and 
resulting.data at the completion of each task. Within 60 days of completion of the 
testing, NIOSH will issue a draft final report for CPSC stafT review. Following 
CPSC staff review, NIOSH will have an additional 30 days to deliver the tinal 
report summarizing the test data. 

DELJVERY ITEM QUANTITY PERFORMANCE 

A. All recorded test data and findings 2 copies Within 7 days of completion 

B. Representative photographs 2 copies Within 7 days of completion 

IX. PERIOD OF PERFo.RMANCE 

The period of performance shall begin on the effective date and shall not extend 
beyond December 31, 2010. TIlis agreement may be modified or cancelled by 
mutual consent ofCPSC and NIOSH. 

X. DELIVER Y OR PERFORJWANCE 

All delivcrables required under the terms and conditions of this lAG shall be 
provided to the CPSC. The activities planned under this agreement arc expressly 
subject to the availability of f\.mds and other necessary resources to the parties. 
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NrOSH neither commits nor makes any obligation of funds pursuant to this 
agreement. The following items shall be performed or delivered in accordance with 
the following schedule: 

The period of performance for this agreement is from the date of signature by both 
parties through December 31, 20 IO. Completion Date: A final report will be 
submitted from NIOSH to CPSC by December 31,2010. 

Xl. DISAGREEMENTS 

In the event that the CPSC and NIOSH have a disagreement arising under this 
Interagency Agreement, then the parties shall cooperatively seek to resolve the 
disagreement by themselves. If the disagreement cannot be resolved between them, 
then the parties agree to seek the assistance of a third p,u1y in resolving the 
disagreement. 

Xli LJASON OFFICERS 

a. NJOSH PROJECT OFF1CER 

Vincent Castranova, Ph.D.
 
Chief, Pathology and Physiology Research Branch
 
Health Effects Laboratory Division, NIOSH .
 
1095 Willowdale Road, MS 4020
 
Morgantown, WV 26505
 
Phone: 304·285-6032
 
Fax: 304-285-5938
 
vic1@cdc.gov
 

b. CDCINIOSH FlvJO BUDGET AN4LYSr 

Sandy Stafford
 
Budget Analyst
 
CDC/ODIOCOO/FMO
 
1095 Willowdale Road, MS 4020
 
Morgantown, WV 26505
 
Phone: 304-285-6207
 
Fax: 304-285-6126
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c. CPSC PROJECT OFFICER 

Treye A. Thomas, Ph.D 
U.S. Consumer Product Safety Commission
 
Office of Hazard Identification and Reduction
 
4330 East West Highway
 
Bethesda, MD 20814
 
Phone: (301) 504-7738
 
Fax: (301)504-0779
 
E-mail: tthomas(G)cpsc.gov
 

d. CPSC FINANCIAL OFFICER 

Ms. Deborah Peebles Hodge 
U.S. Consumer Product Safety Commission
 
4330 East West Highway,
 
Bethesda, MD 20814
 
Phone: (301) 504-7130
 
Fax: (301) 713-1535
 
E-mail: dhodge@cpsc.gov
 

XlII. COSTAND TRANSFER OF FUNDS 

CPSC will provide $74,257 in FY 2010 to support the activities described in this 
agreement. 

Materials and supplies Cost Responsible AKency 
Obi Code 31 - Inhalation Equipment $35,000 CPSC 
Obj Code 26 - Pulmonary Response 
supplies and lab support 

$33,126 CPSC 

CDC Overhead charge (9%) $ 6,131 CPSC 
Total $74,257 CPSC 

XlV. FUNDING AND ACCOUNTING DATA 
The transfer of funds shall be from CPSC to NIOSH through the On-Line 
Payment Collection (OPAC) system using the following accounting data: 

Transfer From:
 
CPSC
 
Taxpayer ID Number (TIN): 520978750
 
Agency Location Code (ALC): 61000001
 
DUNS 069287522
 
US Treasury Code: 61-0100
 
AMOUNT: $ 74,257.00
 
0100A1ODPS 20102370400000 EXHR004000 253AO
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To: 
NIOSH
 
Taxpayer /D Number (l1N): 586051157
 
Agency Location Code (ALe): 75090421
 
DUNS: 927645465
 
US Treasury Code: 75-10-0943
 

Xl-': AUTHORITIES 

FOR CPSC:
 
Section 27(g) of the Consumer Product Safety Act, (15 U.S.C. 2076(g»,
 

FOR N/OSH 
The Public Health Service Act. 

Approved and Accepted for CDCINIOSH: 

-*~~~..:!-/..-J-I'l~~'.l.J-.f-+~0(friHJ1 D 
Kelley Durst
 
Associate Director r Planning an erfonnance
 
National Institute tl r Occupational Safety and Health
 
2400 Century Parkway NE (4th Floor)
 
Atlanta, GA 30345
 
Phone: (404) 498·2500
 
Fax: (404) 498-2573
 

Approved and Accepted for CPSC 

BY: 
Donna Hutton 
Director, Division of Procurement Services 
U.S. Consumer Product Safety Commission
 
4330 East West Highway
 
Bethesda, MD 20814
 
Phone: (30 I) 504-7009
 
Fax: (30 J) 504-0628
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, Public Health Sen-ice 

Centers for Disease Control and Prevention & Agency for Toxic Substance and Disease Registry r.mI
~ •• t ... , ••••t ...... •INTER/INTRA-AGENCY AGREEMENT (lAA) c ...·_................._ 

Receivable Al1.reements (CDClATSDR is Performing Work) 
I CDC IAA iI. 2. PROCURING AGENCY I/\AiI 1 TYPE OF AGREEMENT 

10-07 10-0003 
I!lNcw ClModi IicatiOl1 Cl AdminiSlralive 
Modification Number: 

4 TlTLE OF PROJECT: 5. Type ofCustomer 
Pulmonary Effects of Titanium Dioxide Nanoparticles Released from Aerosol Spray Pro<b ElFED Cl Noo-FED CI Non -fED Billing 
6 DESCRIPTION OF WORK: (Please aJlach ) AMOUNT: (ll'or to exceed with our wri"ell modificatioll) 

SEE ATIACHED $ 74,257.00 

7 NAMF AND ADDRESS Or PROCURING AGENCY, 

US Consumer Product Safety Commission I.iaison Name Tr~xe A. Thomas Phone:' (301) 504-7738 

Office of Hazard Identification and Reduction Email tthomas@cpsc.gov fax: (301) 504-0779
4330 East West Highway 
Bethesda MD 20814 DUNS #069287522 D 

s ~iAME AND ADDRESS OF CDC n:NWR. Il'iSTITU'n, OR OFIKT 
Llaiso,.'Proj.:ct Manager' Vincent CastranovaNIOSH/HELD Phone' (304) 285-6032 

1095 Willowdale Road, MS 4020 
Email vic1~cdc.gov Fax: (304) 285-5938

Morgantown WV 26505-2888 DUNS #927645465 ---> -­ --­
., J.........­

9. PROJECT PERIOD: BUDGET PERlO\): .I.L,Ijl/:.w (}"" 
From: 10/01/2009 TIlrough: 12131/2010 From: 10/01/2009 Through: ~O 

I r 'lgrcement is longer than one year, Ihe follll\\'ing statement applks and must be inl'ludcd inlhc agreement narrative: .. This llgreemenr is appro\'t'd 
lor Fiscal Year ~OlO and m(1\,' continue dlll'inR Fiscal rear 20tl , subject to avaj/(Ibilitv o(limds." 
IV, AL:THORrJ Y: (CDC) 
o Economy A~1 appro\ecl June 30. 1932. a~ amended by 31 U,S,C 1535 and 1536 (If dnail of CDC penomre/, justificurion Is requiretL) 

El Ollu:r (Pleases~dfJ') PUBLIC HEALTH SERVICE ACT 

I I. i\ UTI IORITY (Procuring Agm()'!: I El CDC S\<lnuarJ (herhcad Il~" will he apphed to all rCllnbursablc pgr\~mcms) 

Section 27(Q) Consumer Prod Safety Act (15 USC 2076(g) CI CDC O\'Crhcnd Wai\~r llranted and approved by FMO Rraneh Chief 
12, CDC FUNDING INHJIUvli\TION: CDC AI.C 75090421 FISCAl. YEr\R: 
Treasury Symbol!Appropriation: 75-10-0_943 CDC EIN 586051157 2010 
Budgl:1 ;\cTi\il~ . 56~:-RF-11-01 -----" CAN #1: Direct Costs: $ 68,126.00
Owning (lrg, Admin. Code CCCf__ " 

CAN #2: C[O Indirect: $ %
Fund Value: 921 602010 1RAO _... ~  

CAN #3: CDC Indirect: $ 9 %Crosscutting COlk: 28111 6.131.00 

Total: $ 74,257,00 
11 PROCURING /\(iENCY B1l.l.lNG REQUfREMEN;Zic. Billing will be pr()c~sscd tllrough the: usc of lhe Intra-Ciovemmcnlal Paymenl anJ 
TmlSUf)' Symhol/Appropriation: .~~ .~ f\l-.()l()()Jf, Colk-cliun (WM') system, 
A1.C: 61000001 Billing Fre:quenc:y: DMonlhly r!lQuartcrly 
1-:1:'>1: 520978750 OOther: --". 
Dl'NS iJ;0692~!~?~. _•.._--­

14 ;\[)DITfO:\Al. BIIIIN(i RU){JlRFME:'>ITS OF TilE PROCTRrNG A(jF~CY (Rel/uiret! ifnut!t',I/or illmia pl1ymmt.) 

N/A 

15 I'ROct.IIUi\G r\C,ENCY BI'I)(jET CONTACT: CIO CONTACT: 
Name: Deborah Peebles Hodge Phone: (301) 504-7130 Name: Joyce A. Blosser Phone: (304) 285-6125 

CDC FMO Bl:DGET CONT.\CT: 
Email: dhodge@q>sc,gov Fax: Name: Sandra Stafford Phone: (304) 285-6207 
16 OTHER REQUIREMEN'1 S 

A, Trayel under this agrl'cment i~ subject to allowances uUlhorized in accordance with Fedeml Travel Reg.ulations. Joint Fedeml 
Trawl Rcglllalion.~. andlor Foreign Servi\:e RegulaTions. 

B. I 'nics:; otherwise r~qucslcd by the procuring agency. CDC will retain lille to i1ny equipment procured in order 10 provide service. 

17 CDC ACCEPTA:-JCE: (PletlSe pr;t11l 18. PROCURING AGENCY ACCEPTANCE: (Pleus/! print) 
~;Hl1C: ~elley Durst Name: Donna Hutton 

Tilk: Associate Director for Planning & Perf~.rmance/NIOSH Titk: Director, Division of Procurement Services/CPSC 

...... 
Email Address: DHJ,Ll.ton@CPSC.GOV Frmil Address: KDurst@CDC,GOV 

Sign~lur,': MO~~~-A Datc:~/ /4/10 Signature: ~··oDL 
Date: ai;)o 

<-'fh,i~em<1I1 Ina)f'< 11monaleil"Tl)' either .~en,,\ upon "tWO) -lid"."•• IYnnen 11011.:< Thu agn:emem may be rnod,llcd by mUlual WTiucti ,oruen! vf all p6rue/" 

CDC 01211 ill. J i\ A Shon FortJIvj.ed ()eloh.. 200\. CDC Adobi"'erohD'9,O, S~O~ F.lecllon,,· \ enoo". Dcw"h", 1008 



...._­
".!K'1 WI I H I H); UKIGINAL OF THE INTERAGENCY AGREEMENT THROUGH 
4PPROPRIATE CHANNELS. 

I. TO: 4ssoc Dir for Management and Operations, NIOSH 

2. FROM: Executive Office, NIOSH 

3. INTERAGENCY AGREEMENT TITLE: 

Pulmonary Effects of Titanium Dioxide Nanoparticles Released 
from Aerosol Spray Products 
4. NAME OF AGENCY AS IN AGREEMENT: 
U.S. Consumer Product Safety Commission 

5. DATE INITIATED: 02-02-2010 

8. NIOSH PROJECT OFFICER 

Vincent Castranova (PI) 

II. AGENCY PROJECT OFFICER 
Treye A. Thomas 

14.TYPE OF AGREEMENT: 
XXX New OModification of 6012 

IS. CLEARANCE REQUIRED: 
xNone o Federa1 Report 

OHuman Subjects o Peer Revi ew 
OComputer	 OTripartite Revi ew 

17. FIELD APPROVALScSIGNATURE AND TITLE 

A. PROJECT OFFICER A. DATE 

Vincent Castranova ~~~---- 2..13//0 
B. BRANCH CHIEF	 B. DATE 

e~.~...-.-----~	 .2./3-//(.) 

~ . DIVISION/OFFICE D~REcrOR C. DATE 

~'Ibert E Munson \11r..iLt-L·~) htu")1 ~ D-/c///t­
~ 

18. INSTITUTE APPROVAL- SIGNATURE AND TITLE 

..)/{to.~~b 
\ssociate Director for Planning & Date 

Performance, NIOSH 

.9, FI~ MANACE"ENT~A~- SIGNATURE AND TITLE 

_'" /;(ii-lCJv v'b~lll7f.-~ 
UDGET ANAL VS r, FINANClItl MANAGEMENT OFFICE, CDC 

O.	 DISTRIBUTION:
 
FMO CINCINNATI - ACCOUNTING POINT 27 ONLY
 
FMO ATLANTA - ACCOUNTING POINT 21 ONLY
 
ATLANTA BUDGET OFFICE 
BUDGET ANALYST, FMO 

REC~D in 
LEAVE BLANK) 
1.	 KEY DATES 

ATL 
Budget 
Office 

./NI05H REV 05/2003-

CLEARANCES NIOSH 
OBTAINED APPROVAL 

9. BRANDi, DIVISION 

PPRB/HELD 

12. ADDRESS 
4330 East West Highway 
Bethesda, MD 20814 

Total $74,257 

10. TELEPHONE NUMBER 

304-285-6032 

13. TELEPHONE NUMBER 

301- 504-7738 

# 

Act (OMB) 

7.	 ACCOUNTING DATA: ACCOUNTING POINT 21/27 
APPROPRIATION 15-10-0943 

ALLOWANCE__1~___CAN S~e attached 

COST CENTER -ilUiI~ OS) CLASS lltAQleL-
TRANSFER OF FUNDScAMOUNT S 

NIOSH to Agency x Agency to NIOSH 
DNO FUNDS TRANSFERRED 

SOURCE OF RINDS: 
DBase Funds 
x Reimbursable Funds 

Direct $68,126 
Indi rectl-2..Jl.l 

o Modification of Agreement No. 

o Conference
 
OOther
 

16.	 NAME. ADDRESS. PHONE. AND FAX NUMBER OF 
PERSON AT OTHER AGENCY WHO SHOULD RECEIVE THE 
INTERAGENCY AGREEMENT APPROVAL PACKAGE. 

Ms. Deborah Peebles Hodge 
U.S. Consumer Product Safety 
Commission 
4330 East West Highway 
Bethesda, MD 20814 
Phone: (301) 504-7130 
Fax: (301) 713-1535 
E-mail: dhodge@cpsc.gov 

.Y/9/oo~ tJ 
DATE 

TO	 AGENCY AGENCY EXPIRATION 
APPROVAL DATE 


