*** MATERI AL SAFETY DATA SHEET ***
MBS SOLUTI ONS ( U006- 009)
(PAGE 1)

DATE OF PREP: 03/ 01/ 90

Each MsS-Solution is factory prefornmul ated and certified for purity and titre.
Thi s docunent covers MSS-RED, MsS-BLUE, and MSS- YELLOW

SUMVARY STATEMENT

Thi s docunent describes the health hazards of the MSS-Sol utions and their conponents; al
must individually and collectively be considered health hazards although, as is seen in
t he survey bel ow, the exposure |levels even under extrenely adverse circunstances are
extremely low This survey shows the actual exposure limts en- countered in normal use
during CON TROL- CURE® | NK CURE ANALYZER™ operations as well as those associated with
acci dental breakage of ten anpules at one particular instant within the | aboratory
environnent. Specifically the docunment includes pertinent data on tetrabrono-ethane-Cl4
and trifluorotrichl oroethane in M5S-RED and the m nor additional anounts (5% and 10%
respectively) of chloroformwhich are present in M5S-BLUE and M5S- YELLOWN Less than 1% of
cycl o-pentane is included within each formnul ation

RADI OCHEM CAL.:

Tet r abr onoet hane- 1, 2- C14 (aka Acetyl ene tetrabrom de)
SOLVENTS:
Trifluorotrichl oroet hane (aka Freon 113, Fluorocarbon 113)
Chl or of orm (aka Trichl oro2et hane, Methyl trichloride)
Cycl opent ane (aka Pent anet hyl ene)

MSS- SOLUTI ON FORMULATI ONS

MSS- Sol utions are factory preformul ated as foll ows:

Each seal ed-in-gl ass anmpul e contains a liquid volume of 0.2 millileters (m) (200
mcroliters - ul) of low boiling solvent (MSS-RED: trifluorotrichloroethane; MS-BLUE
trifluorotri-chloroethane/chloroformof 19/1 ratio by volune; MSS-YELLOWN as in MSS-BLUE
but of 9/1 ratio) and al so tetrabronoet hane-Cl4 at a vol une concentration of ca.

100, 000/ 1. Each ampul e al so contains not nore than 1% of cycl opent ane.

Prior to use each anpul e shoul d be upended a nunber of tines (the contents should be
permtted to flowto the other end thus preventing | ayering of conponents, shaking if
necessary).

Rul es for User Conbi ning of NSS-Sol utions:

Aliquot portions of these M5S-Sol utions say be conmbined (with extreme care for cleanliness
and quantity conditions) to forman internediate | evel for screening purposes. Thus 100 ul
al i quots M5S- RED and MSS-BLUE, when m xed thoroughly, form 200 ul of

trifluorotrichl oroethane/chloroformof 39/1 ratio.

NOTE: Prior to conmbining, the individual MSS-Solutions nmust be thoroughly m xed by
upendi ng and shaking to prevent |ayering effects due to the high density of
t et r abr onoet hane.

It is not recommended that total anpule contents be conbined with the contents of a second
anpul e since the nomi nal 200 ul quantity in each case is production packaged to be 200 +20
or -20 ul and therefore less reliable volunetrically than pipetted aliquots.

NOTE: WHEN OPERATI NG UNDER THE ' LI CENSE EXEMPT" RULES, UNDER NO CONDI TI ONS MAY THE TOTAL
AMOUNT OF RADI OCHEM CAL I N ANY SINGLE QUANTI TY OF ANY M XTURE EXCEED THE MAXI MAL ALLOWABLE
USNRC ANDY CR ' AGREEMENT STATE' LIMT OF 100 M CROCURI ES OF CARBON- 14.
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SURVEY OF USE

DESCRI PTI ON

The amounts of C-14 | abeled material (1 mcroCurie Cl4 per anmpule) are classified under

t he EXEMPT status in Nucl ear Regul atory Commi ssion and/or 'Agreenent State" rul es and
regul ations: in general, up to 100 microCuries of C-14 within a single anpule may be
possessed and used wi thout a specific license and nmultiple anpules without limt may be
stored in inventory. However, certain other restrictions may al so apply; for exanmple, if a
Conmpany has a specific license froman 'Agreenent State' for another application, the
possessi on and use of otherw se EXEMPT quantities MAY be required under that license or an
extension thereof. Under its USNRC |license to distribute EXEMPT quantities of C 14 | abe
material, ERA Systenms, Inc. cannot ship at any one tinme to a single destination nore than
atotal of I mlIliCurie of MSS-Solution anpules in the aggregate. (Cf. 10 CFR 32.19)

RECOMVENDED METHOD OF USE

Ampul es of MSS-Sol ution are designed for use in the CONTROL- CURE® | NK CURE ANALYZER only.
The anpule and its contents of conpletely volatile chem cal constituents are neither

knowi ngly sold nor distributed nor are they authorized for any other purpose by

ERA Systens, Inc. The specific uses of these and other formul ations are detailed in the
TECHNI CAL MANUAL OF THE CON TROL- CURE® | NK CURE ANALYZER or in Application Bulletins or
their equival ent supplied at various tinmes by CON TROL- CURE®, Inc. or by UV Process
Supply, Inc.

The contents of each anpule are user deposited onto the ink test specimen in 17 mcroliter
aliquots using the precision syringe provided. The additional quantity permts mnor
evaporation fromthe opened anpul e (always stored within the equipment confines) as well
as small quantities for rinsing the syringe when the MSS-Sol ution is changed from one
formulation to another. 1989 OSHA gui delines and regul ati ons may require use of finger
cots or rubber gloves during the use of the MSS-Sol utions. The exhaust fan at the rear of
the instrument case is designed to run continuously during use except under actual testing
condi tions. The fan should be ducted to the outside or to another exhaust nechani sm Under
these conditions with the transparent lid closed |less than 1% of the vaporized contents
escape to the | aboratory environment.

Radi ochem cal Limts

The anmount of radiochenmical in each single 17 ul deposition released to the atnosphere
within the enclosure is shown in the followirtg table: (In these tables 2 E-5 = 0.00002)

AMOUNT OF RADI OCHEM CAL RELEASED PER 17 UL DEPOSI TI ON

m (gas) uG C14
Tet r abr onoet hane- C14 2 E-5 . 085

Assuming a | aboratory of 4 meters x 5 neters x 6 neters di nensions and 20 air changes per
hour) ten tests per hour (considered the maxi mum nunber of tests possible including
analysis and tinme for sanple insertion) released and exhausted to the outside air with an
m ni mal exhaust efficiency of 99% provides no nore than the foll owi ng airborne
concentration within the | aboratory environnent:

Act ual OSHA St andar ds

Air (pps) 8 hr workpl ace Act ual *
per hour (pps) uG/m air
2 E9 1 2 E-11

* There are no established m ninmal standards known to E R A Systens. Inc. for vapor phase
| evel s of carbon-14 when used in LI CENSE EXEMPT quantities. The concentrations shown are
extremely | ow
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Sol vent (' s)
The amount of solvent (as gas) in each single deposition released to the atnosphere inside
the enclosure is shown in the follow ng table.

MAXI MUM AMOUNTS OF SOLVENT RELEASED
(per 17 microliters liquid deposition)

m  (gas)
MBS- RED Trifluorotrichl or oet hane 3.4
MVBS- BLUE Trifluorotrichl or oet hane 3.2
Chl orof orm 0.3
MBS- YELLOW Triflucrotrichl or oet hane 3
Chl orof orm 0.6

NOTE: Only ca. 0.03 nil of gaseous cycl opentane are rel eased each deposition. Again,
assum ng a laboratory of 4 neters x 5 neters x 6 neters dinmensions and 20 air changes per
hour, ten tests per hour-- released within the enclosure and with at | east 99% exhaust ed
to the outside air--permts no nore than the follow ng airborne concentrations within the
| aborat ory environnent:

Act ual ppa 1989
Lab Air OSHA St andar ds
by vol une 8 hr workpl ace
I hr average TWA (ppm
Trifluorotrichl oroet hane 2 E-4 1000 (Z-1-A)
Chl orof orm 3 E-5 2 do.
Cycl opent ane 8 E-7 600 do.

The 1989 OSHA standards (Table Z-1-A) are listed in 29 CFR 1910.

Based on the one hour average concentrations, even if 10 anpul es of MSS-YELLOW are

i nadvertently broken at one time (1.2 E4 times the normal maxi nal |evels cited above) and
all owed to evaporate into the atnosphere within the above cited | aboratory, the OSHA
standards will not be exceeded. However in that event of accidental multiple anmpule
breakage and spillage into the open | aboratory area, E R A Systens, Inc. recomends
tenmporary evacuation of the area until the spilled and exposed liquid contents have
evapor ated and the airborne concentrations have been reduced to a mnimum This
recomendation i s based on the thesis that radiati on and/ or hazardous sol vent exposure
shoul d be kept to a m ni num

WARNI NG  DESPI TE THE VERY SMALL AMOUNTS OF MSS- SOLUTI ONS ENCOUNTERED | N USE OF THE CON-
TROL- CURE (R) I NK CURE ANALYZER, THE MSS- SOLUTI ONS MAY BE HAZARDOUS TO HEALTH WHEN
ABSORBED THROUGH THE SKIN OR WHEN LI QUI D OR VAPOR ARE | N DI RECT CONTACT WTH THE EYE

OR WHEN | NHALED. BY USNRC ( ANDY OR AGREEMENT STATE) REGULATI ONS, EXEMPT QUANTI TI ES MAY NOT
BE | NCORPCORATED | NTO PRODUCTS USED FOR HUMAN | NGESTI ON.
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SECTI ON |

DI STRI BUTOR W PROCESS SUPPLY

ADDRESS: 1229 W CORTLAND
CH CAGO, |IL 60614-4805
TELEPHONE #: (773) 248-0099

| DENTITY: Each MsS Solution is factory prefornul ated and certified for purity and
titre. This docunment covers MSS Red, MSS-Blue and MsSS- Yel | ow.

EMERGENCY MEDI CAL PHONE NUMBER: 615- 875- 3931

SECTI ON 1 | Hazardous Ingredients/ldentity Information

Radi ochem cal : Listing not required by OSHA due to concentration (Less than 0.01%

1,1, 2, 2- Tetr abr onpet hane- C14 The nost restrictive OSHA
CAS # 79-27-6 l[imts of exposure are
a. k.a Acetyl ene tetrabrom de t hose shown in the Survey
Mol ecul ar fornul a C2H2Br 2 above.

Sol vent s:
Trifluorotrichl or oet hane do.

CAS # 76-13-1

a.k.a. Freon 1131, CGenesolv D
PCA, TF

Mol ecul ar fornmul a C2F3C13

Cycl opent ane do.
CAS # 287-92-3

a. k. a. Pentanet hyl ene

Mol ecul ar formula C5H O

Chl orof orm do.
CAS # 67-66-3

a. k.a. Trichl oronet hane

Mol ecul ar fornul a CHC13

SECTION 111 Physi cal / Chem cal Characteristics of Conponents

Radi ocheni cal :

1,1, 2, 2- Tet r abr onoet hane- C14

bp: 243 C with deconp 151 C/ 54mm

m: -1 C

d: 2.9639 @20/4

Colorless to yellow |liquid; pungent odor
Slightly soluble water; soluble nost organics

Sol vent s:

Trifluorotrichl oroet hane

bp: 47 C

np: 13 C

d: 1.57

fl p: none

Colorless, volatile liquid

Low solubility water; soluble in nost organics
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Cycl opent ane

bp: 49 C

np: -94 C

d: 0.75

fl p: 19 F

Colorless, volatile liquid; mld odor Low solubility water; sol uble nost organics
Fl ammabl e

Chl orof orm

bp: 61 C
np: -63 C
d: 1.48

F1 p: none
Colorless, volatile liquid; strong, unpleasant odor Somewhat Sol uble water; soluble
nost organi cs

SECTION 1V Fire and Expl osi on Hazard Data (Conponents)

Radi ochemi cal
Due to the extrenmely small quantity in each anpule, there is no hazard in this
cat egory.

Sol vent s:

There is no appreciable fire hazard in trifluorotrichloroethane or chl orof orm both
of which tend to exclude oxygen and/or air from other conbustibles due to their
relatively high vapor densities. Since the %cyclopentane is in solution with the
nonf | ammabl e sol vent(s) and has a simlar boiling point, there is no subject hazard
present.

SECTI ON V Reactivity Data (Components)

Radi ochemi cal
Due to the extrenmely small anounts of radioactive | abel ed conpound) the question of
reactivity is insignificant. Nonpol yneri zabl e.

Sol vent s:

Due to the very limted anounts of these solvents encountered in routine I NK CURE
ANALYZER™ oper ations, the reactivity is of very mnor significance.

Trifluorotrichl oroethane and chl orof orm are subject to dehal ogenation with very
active netals such as sodium pota5siunf etc. These materials are not exam ned using
the 1 NK CURE ANALYZER and therefore are not encountered routinely. Both are capable
of being oxidized to form phosgene or fluorophosgene under adverse conditions.

Cycl opentane is a cyclic, saturated hydrocarbon that is unreactive and will not
polymerize. It will oxidize if burned to carbon dioxide, water, and/or carbon

nonoxi de.

SECTI ON VI Heal th Hazard Data (Conponents)
Radi ochemi cal

Tet r abr onoet hane- C14

Each nol ecul e may have two Cl4 atons.

Potenti al human carci nogen and nut agen.

In significant concentrations is an irritant and narcotic. (Significant
concentrations are not found in | NK CURE ANALYZER Oper ati ons)

Reported in EPA TSCA I nventory.
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Sol vent s:

Trifluorotrichl oroet hane
Rel atively non-toxic
Reported in EPA TSCA I nventory.

Cycl opent ane

Little if any toxicity at |ow concentration.
Reported in EPA TSCA I nventory.

May be narcotic in high concentrations.

H ghly flammabl e.

Chl orof orm

Pr obabl e human car ci nogen.

Reported in EPA TSCA I nventory.

Vapor in higher concentrations irritating to eyes, respiratory tract. Narcotic.
Chronic effects: Damage to liver, kidneys) heart If eye contact, wash eyes copiously
with water.

SECTION VI | Precautions for Safe Handling and Use (Test Sol ution)

Steps to be taken in Case Material is Released or Spilled
See survey of use of material in introduction. If solution is spilled on hands, wash
with soap and water. Avoid unnecessary breathing of material.

Wast e di sposal net hod.
Open anmpule within the instrument case (fan on and exhausting), pour out into beaker
or Petri dish and permt to evaporate. Close front |lid. Leave container for about an
hour to insure conplete di sappearance of conponents.

Precauti ons: See survey.

SECTION VI 11 Control Measures (Test Solution as a Wole)
No respiratory protection is required in routine use.

Ventil ation
Attach duct to the outside for exhausting of MESERAN Sol uti on conponents.

Protective gl oves
Rubber gl oves or finger cots are recommended when openi ng and handling anpul es and
contents.

Wear safety glasses at all tines in chem cal |aboratory environnent.

MBS Sol uti ons
Use care when scoring and openi ng anpul es since they are packaged with a slight
positive pressure of nitrogen.

The information published in this Material Safety Data Sheet has been conpiled from our
experi ence and data presented in various technical publications. It is the user's
responsibility to determine the suitability of this information for the adoption of
necessary safety precautions. E R A Systens, Inc. reserves the right to revise the

i nformati on periodically as new i nformati on becones avail able. The survey information
given in the introductory portions have been thoroughly researched and exam ned and
represent to the best of our ability the actual exposure limts encountered when the

CON- TROL- CURE® | NK CURE ANALYZER is used in accord with the recommendati ons and statenents
of the TECHNI CAL MANUAL OF THE CON- TROL- CURE® | NK CURE ANALYZER



