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No. 14

TO: All Members of PVC/VCM Mailing Lists

Ladies and Gentlemen:

The purpose of this letter is to keep you up to
date on the regulatory situation as regards the Food and
Drug Administration (FDA}, Environmental Protection Agency
{EPA} and the Occupational Safety and Health Adminiatration
(OSHA) .,

FDA

In our last letter we advised that we would attempt
to bring you information as promptly as we could regarding
any further moves towards resolution of the jurisdictional
guestion between FDA and EPA, particularly with reference

to PVC pipe. Only after Letter No. 13 went out did we learn
80 that we can now report that a "first meeting” was held

on January 7, 1976 between high level groups from FDA and
EPA. 2although a number of different subjects were explored,
the question of jurisdictional responsibilities for drinking
water and water distribution systems was referred to a task
force to be headed by Dr. Reobert Angelotti of the Food and
Drug Administration and Mr., Victor Kimm of EPA.

We are enclosing copies of two different memoranda
on this conference, one prepared by Alan Levin of EPA (En-
closure 1), and one prepared by Sam Fine of FDA (Enclosure 2).
Although not reflected in either of the memoranda, it is our
understanding that Mr. Ximm suggested EPA might be prepared
to acguiesce in FDA responsibility for "food additives" that
might enter the water supply in light of FTDA's greater ex-
pertise in this area. This is somewhat disturbing news but
all it really means at this mtage is that additional explora-
tory work and discussion is regquired. Along this line, we are
planning to try to follow up on the activities of the newly
designated task force as they relate to the jurisdictional
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problem, hopefully =o that our views can be more force-
fully made known. In any case, we willl keep you informed
as to any developments,

Not directly related to VCM/PVC matters but never-
theless a matter of some concern, was the Notice published
in the Federal Register on January 12, 1976 proposing to
withdraw approval of all of the New Animal Drug Applications
for diethylstilbeatrol (DES}. The reason for our concern
is that we have been informed by our contacts at the Bureau
of Foods that they are worried about the way the Commissioner
of Food and Drugs has stated, in the enclosed proposal (Zn-
closure 3), that, with regard to the sensitivity of an
analytical method for DES it "must be both practicable, in
the sense that it must be adaptable for use as a regulatary
tool, and it must be sufficiently sensitive." As you will
see, the Commisgioner concluded that any method approved in
accordance with Sectlion 512(d) (1) (B) must at least be capable
of detecting residues at a level that has been shown to be
gafe within the meaning of the Act. Then, the Notice states
that "Data are lacking to justify the approval of any other
analytical method(s) for detection of DES residues because
no currently available methed is capable of detecting residues
at levels that have been shown to be safe within the meaning

of the Act." On this basis he has, in effect, concluded that
DES must be banned as an animal drug.

The law with respect to new animal drugs is not the
same as that with respect to food additives., Nevertheless,
the Commissioner has here set ag a requirement for an ana-
lytical sengitivity for the detection of a carcinogen an
assurance that it would detect the substance at a level
shown to be safe within the meaning of the Act. Since the
Act has sometimes been interpreted to legislate that car-
cinogenic food additives have no safe level, the application
of a similar standard could lead to the adoption of the HRG
position, i.e. PVC is made from VCM sc some must get in, no
level has been proven safe, ergo no data is acceptable to
preclude a ban on the basis of the “no migration" concept.

Since some Staffers in the Bureau of Foods have ex-
pressed concern about whether the DES action might have to
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govern treatmeant of the polyvinyl chloride sitnation, we
thought it would be advisable to bring this matter to your
attention. At the same time, we urge you not to overreact
on the basis of this Information. %Ee Tact Is that there
are important distinctions between the two situatione, In-
deed, I so indicated lamt Friday in an informal talk I had

with the Staff member moat concerned. In ao doing, the

following distinguishing features ware called to his atten-
tion:

1. I pointed out with some vigor
that it should be more difficult for
the Commisgioner to go the DEE route
as regards polyvinyl chloride in light
of the willingness of the Occupational
Safety and Health Administration (OSHA)
and the Environmental Protection Agency
(EPA) to at least implicitly accede to
the existence of a "safe level" by the

adoption and propomal, respectively, of
their Standards.

2. I reminded him that, while all
New Animal Drugs have to be specifically
approved to be legally marketed, 2z po-
tential indirect food additive need not
even be cleared if there is no reasonable
expectation of migration and the burden
of proving reasconable sxpectation of
migration is on the Government.

3. I also reminded him that further

toxicological work is being done and

there is every reason to believe a no .
effect level will be shown at perhaps as

high as 100 parts per million (As far as

we are aware, Maltoni has had no problem

with the rats he is feeding 3.3 mg/kg. of

VCM) , while DES has apparently been proven

a carcinogen at a level ag low as 6.5 parts

per bhillion.
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4., I further remindad the Staffer
that the Commissioner has thus far
racognized that thers is a whole group
of PVC applications where he has con-
ceded the validity of 2 "no reasonable
expactation of migration” posture and
no data, or even language, has been
filed to contest this view.

5. PFinally, I pointed out that the
animal drug regulations, like the pes-—
ticide provisions, speak in terms of
a flat "no residue,” rather than in the
hard fought for "no reascnable expecta-
tion of migration" language of the Food
Additives Amendmant.

We hope the foregoing list of concepts advanced
will have a helpful impact. The only other information I
can pass along is that the Staff member involved told me
that the Bureau now has a target date of "mometime next
spring” for action on the PVC situation. I think I need not
tell any of you that there is very little we can do to expe-
dite the process--our having been advised that the data is

still under scientific review. The fact that there will be
some delay coul@ conceivably be helpful since another Maltoni

report 18 expected soon. This is not to gainsay the fact that
we know many of you would like a prompt favorable decision so
as to remove the cloud on PVC food contact products. We do

have both points of view fully in mind but all we can really
promise is that we will try to keep you informed about the

ghifting tides.

EPA

The VCM/PVC Producers Group met on January 23 and
approved plans for an appearance at the Hearing scheduled for
February 3, and for the preparation of Comments toc be filed
in connection with EPA's proposed rulemaking on vinyl chloride
ennissions. It has been determined that any statements at the
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Hearing should be general in nature. In addition to a dias-
cussion of specific points at issue, a recommendation for
additional joint research programs sponsored by EPA, industry,
and labor will be presented, With respect to the more detailed
Comments which must be submitted by February 23, the various
technical, legal, health and economic arguments are now being
gathered for a timely, comprehensive written £1iling.

OSHA

In a previcus letter we reported that OSHA was inter-
preting the definition of fabricated product so as to include
reains with a residuval vinyl chloride level low enough so that
employee exposure at or above the action level without regard
to the use of engineering controls could not occur. Another
recent letter from the Department of Labor addressed to Mr,

R. R. (sic) Wheeler, Jr., Union Carbide Corporation, repeats
the same opinion, states that there are no plans to amend the
vinyl chloride atandard, and notes that a revised Program
Directive is contemplated. Since the letter refers to other
matters which could be of general interest we are, with the
permiasion of Union Carbide Corporation, sending each of you
a reproduction of the December 17, 1975 communication from
the Department of Labor (Enclosure 4).

General

In previous correspondence we have also made referernce
to an article in Rolling Stone magazine. The B. F. Goodrich
Company has now written to Rolling Stone to correct inaccura-
cies in the story. Again, as an item we think you will find
worth having and reading, we are herewith transmitting a copy
of what we feel is a very thorough analysis of major errors
in the Rolling Stone story, the same having been sent to the
publication by Thomas B. Nantz, Executive Vice President of
the B. F. Goodrich Company (Enclosure 5).

* * *

We are somewhat at a loss to know exactly how to
characterize the news release igssued by the American Chemical
Society in connection with a paper published in the January,
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1975 issue of Analytical Chemistry. The paper by D. Hoff-
man, C. Patrianakos, and K. D. Brunnemann reports that vinyl
chloride has beean found in tobacco smoke. A copy of the ACS
news release and Table II from the paper itself is attached
{Enclosure 6).

The fact that ACS issued a general news release
about this article and that it was picked up rather widely
by the lay press is indicative of the public interest the
Society sees in the entire vinyl chloride situation,

* e *

To end on one bright note, we are pleased to report
that the California Assembly's Ways and Means Committee, at
ita hearings last Friday, January 23, on Assemblyman Car-
penter's bill that would have permitted state regulation of
PVC food packaging materials, voted 10 to 4 againat the bill.
In short, the defeat in Committee of this measure, the details
of which were described in our last letter (No. 13), brings
to an abrupt end another piece of threatening anti-°PVC legis-

lation; credit in this instance goes to the whole SPI Public
Affajirs Committee team, and especially to all those on the
scene in California.

L] »* *

We shall continue to keep vou as fully informed as
possible on all these matters.

Cordially yours,

/ Jlorhs Y s

Enclosures
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SUBJECT: EPA - FDA Meeting Held on January 7, 1976

SROM:

TO:

UNITED 5. ATES ENVIRONMENTAL PROTECTI. 4 AGENCY

Alan Levin Mw.
Special Assistant for Water Supply & Pesticides

Memorandum of Record

Participants

EpA

Sam D, Fine

Sherwin Gardner
Terry Coleman
Robert Angelotti
Howard R. Roberts
Robert M. Schaffner
Bob Lake

Gerad L. McCowin
Richard J. Ronk
John R. Wessel

William M. Upholt
Alan Levin
Andrew Breidenbach

Christopher Little
Yictor J., Kimm

ENCLOSURE 1

DATE: 12 JAN 1975

Associate Comm. for Compliance
Deputy Commissioner

"Associate Chief Counsel for Food

Associate Dir. Compliance, Bur. Foods
Acting Director, Bureau of Foods

Assoc, Director for Technology, Bur. Foods
Reg. Coord, Staff Bureau of Foods

Division of Food and Color Additives
Director, Div. of Food and Color Additives
Scfentific Coordinator, QOffice of

the Assoctate Commissioner for Compliance

Senior Science Advisor, Qffice of Water
and Hazardous Materiails

Special Assistant for Water Supply and
Pesticides

Assistant Administrator for Water and
Hazardous Materials

Assistant General Counsel

Deputy Assistant Administrator for
Water Supply

1. The purpose of the meeting was a get acquainted session for
Commissioner Schmidt and Dr, Breidenbach and to explore
areas of mutual interest to our two agencies. Commissioner
Schmidt was unable to attend and Deputy Commissioner Gardner

 substituted for him,

-

2. Dr. Bretidenbach made an opening statement indicating a

number of areas where EPA and FDA regulatory responsibilities
may overlap, Among these are:

PA Ferm 1720-6 (Rav. 4-72)
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3.

6.

7.

a. Pesticides that may contaminate food or feed,
b. Pesticides which may also be drugs.

¢. Toxic Substances

d. Domestic Water Supplies.

Dr. Breidenbach pointed cut that relaticns between our two
agencies have generally been good and have resulted in a
number of interagency agreements, particularly in the area
of pesticides. He indicated that he preferred o limit
the ci=russion at this meeting to water supply.

Deput; .ommissioner Gardner responded that he endorses the
{dea of an interagency agreement on water supply matters,

Mr. Kimm outlined the principal problems invelving drinking
water as they relate to FDA;

s

a. Enforcement of interstate carrier watering points;
b, Regulation by product or food additives (such as pipe);

c. Water supplies not covered by the Safe Drinking Water Act;
d. Bottled waﬁer

It was agreed that Mr, Kimm and Dr. ngelotti wa o take
the lead - form a task force consi ing of repr..entatives
of EPA anu FDA to identify issues r.quiring top level
decision in the area of water supply, with item 4b. above
recefiving the highest priority.

Additional task forces on other problems such as pesticides
and toxic substances would be formed as needed,

There was mention made of the need for further consultation
on regulatory philosophies. EPA indicated their increasing
use of risk/benefit evaluation as a basis for regulation and
expressed a need for a degree of understanding, if not agree-
ment, between the regulatory agencies, especfally FDA and

EPA but eventually probably OSHA and CPSC as well. FDA
;ndicated a willingness to discuss ft further at a later

ate,

cc: Participants
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MEMORANDUM OF CONFERENCE ENCLOSURE 2

Present : EPA Participants: .

Dr. Andrew W, Breidenbach, Assistant Administrator for
Water and Hazardous Materials
Dr. Willtam M. Upholt, Senior Science Advisor, Office of
Water and Hazardous Materials
Alan Levin, Special Assistant for Water Supply and Pesticides
Christopher Little, Assistant General Counsel

victor J. Kimm, Deputy Asst. Administrator for Water Supply
FDA Participants:

Sherwin Gardner, Deputy Commissioner

Sam D. Fine, Associate Cormissioner for Compliance

John R. Wessel, Scientific Coordinator, 0ffice of the
Associate Commissioner for Compliance

Terry Coleman, Associate Chief Counsel for Food

Dr. Robert Angelotti, Assocfate Director for Compliance,
Burecau of Feods

Dr. Howard R. Roberts, Acting Director, Bureau of Foods

Dr. Robert M. Schaffner, Associate Director for Technology,
Bureau cof Foods

Bob lake, Regulations Coordination Staff, Bureau of Fcods

Richard J. Ronk, Director, Division of Food and Color
Additives, Buresu of Foods

Gerad L. McCowin, Division of Food and Color Additives,
Bureau of Foods

Dr. Breidenbach and his associates met with Deputy Comzissioner Sherwin Gardnar
and members of the staff of the Food and Drug Administration in the Commissioner's
Conference Room in FB-~8 on January 7, 1976, as & follow-up to Dr. Breidenbach's
letter of November 7, 1975, to Dr. Alexander M. Schmidc, Commissioner of

Food and Drugs.

Dr. Breidenbach explained that he had just recently been appointed Assistant
Administrator for Water and Hazardous Materials, and that he realized there
were several areas of concern which require a close working relationship
betwean EPA and FDA. He listed the following areas:

1. Water Supply - Interstate Carrier Program

2. Pesticides
a. Contanination of food and animal feed -~ setting of

tolerances and action levels.
b. Pesticides as drugs for both man and other animals,
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3. Toxic Substances

Dr, Breidenbach referred to the current problem with PCB's and
the new legislation now in the Congress on toxic substances.
He said he was sware of the cooperation there has been in

the past between Clen Sweitzer, Coordinator, Office of

Toxic Substances, EPA and Mr. Wessel on problems dealing

with toxic substances.

4, Philosopﬁy of regulation

Dr. Breidenbach made reference to the generation of data on which
regulations are based. He also called atteation to EPA's
publication in the Federal Register of December 24, 1975,
under the new Safs Drinkingz Water Act, of National Interim
Primary Drinking zar Regu®-tions. He stated that

Mr, Train was sen. ag to FDA through Secretary Mathews

an official communization on the work required by FDA on
bottled drinking water as a result of the new EPA regulations.
(Later during ‘the meeting Dr, Upholt said that he meant,
under term 'philosophy of regulation,” the kind of

philosophy FDA follows due to the Delaney Clause of the

Food Additives Amendment).

5. NCIR

Dr. Breldenbach referrcd to the cooperative program
of the two agencies ac Pine Bluff, Arkansas.

It was Dr. Breidenbsch's view that the main concern at the moment for
both agencies is the problem of water supply. He asked Victor Kimm to
discuss the interface between the two agencies :a this problem.

Mr. Kimm referred to the interchange of infarmirion required because of
overlapping jurisdiction under the various laws administered by the twe
agencies. He noted the difficult judgments required on the problem

of contaminants, such as chloroform in the water supply of New Orleans,
Louisiana. He pointed out the impact of FDA's publication of its
proposed regulation on PVC, which included the prohlem of migration of
vinyl chloride from PVC pipe to water. The need for.the public and

the regulated industries to know who deoes what on the Interstate
Carrier Program was emphasized by Mr. Kimm. He also referred to what
he identified as "products problems.' . g
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At Mr. Cardner's request, Dr. Angelotti reviewed for the EPA visitors
FDA's concerns with water problems under both the ¥oed, Drug and

Cosmetic Act and the Public Herlth Service Act. BRefarence was made

to the problems that arise when EPA applies the term "Use Prohibited"

to water supplies, when there are administrative daficiencies or there is
no standard. It was pointed out that in some instances where EPA has
applied this designation, FDA has made a determination that the water

ia safe, and thus FDA allows it to go on interstate carriers, and further .
allows it to be used for manufactyring foods. Reference was made to the
meeting held by Messrs. Fine, Angelotti, Nacewiczr and McNamara with

Mr. Kimm and other EPA staff mambers in June of 1975, where there was

a discusgion of the new authority granted to EPA under the Safe Drinking
Water Act on control of water on interstate carriers. It was pointed

out that under the old Public Health Service, where FDA had not been
involved, there had been no concern with food additives in water

(Mr. Kivm's "products problems"). The problem with PVC caused FDA

to look at vinyl chloride migration to water; this logically could leead
to FDA looking at liners for reservoirs, etc.

After Dr. Angelotti's review there was & general discussion, with a
consensus being reached that there should be additienal formal agreemants
between the two agencies to deal with problems caused by overlapping
jurisdiction. It was agreed that the problems in the pesticide area
would be handled by Mr. Wessel with the current EPA staff members that

he has been working with, Mr, Wessel gave a brief review of the status
of the agreements with EPA on pesticides. It was agreed that 2 task

force would be set up, headed by Dr. Angelotti and Mr. Kimm, to gdeal
with the water supply -- interstate carrier problems. It was agreed

that at intervals of 2 to 4 months on an as-needed-basis, Dr. Breidenbach
would telephone Mr. Fine to arrange for discussions at the Commissioner/
Assistant Administrator level.

(:7 -~}

. ' LB PP 81 3#-‘\0

) CZIU Sam D. Fine

cc: HF-1 HF-2 HFC-1 HFC-2 HFC~13(Wessel) GCF-1 'GCF—l(Coleman)

BFF-300 HFF-1 HFF-400 HFF-302 HFF-330 HFF-330(McCowin)

SDFine:br:eh 1/9/76
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

Food and Drug Administration
[Docket No. T5P-0308 |
MONSANTO CO.

Filing of Petition for Food Additive
Corvection

Al

In PR Dos. 713-30109, appearing at page
$24321, in the issue for Monday, Novem-
ber 10, 1978, cmmehtxg mdmtb‘ :lnnac't:f
the second iy 12 rexd a3 :
“sidared mmt environruepntal lm-
pect”. - -

lDoctﬂ_N.c. T6N-0003 ]
£LANCO PRODUCTS CO. ET AL

Disthylstilbestrol; Notice ot Opportunity for

lﬂo!hrlng on Proposal To Withdraw Ap-

proval of New Animat Orug Applications

The Food and Drug Administration
(FDA) iz propoaing to withdraw approval
of all outstanding new animal drug sp-
plications for uss of distnylstilbestrol in
antmals used for food for human con-
sumption on the ground that use of ths
drug resuits in residues that have not
been shown to be safe within the mean-
ing of the mct and that render continued
approval of the drug uniaw{ul under the
Delaney anticancer clsuse of the Federal
Pood, Drug, and Cosmetic Act. Holders
of approved spplications have until ¥eb-
Tuary 11, 1976 to aybmit requesta for
hearing in accordance with | 514,200 (21
CPFR 514.300), 8uch reauests should be
\dentified with the Hearing Clerk docket
number found in brackets in the heading
of this notice.

Bicxsiroune
Diethylatilbestral (DES), a synthetic

estrogen used by Ireders of caitle and -

sheep sa & growth promotant, has been
shown {0 cause & statistically significant
increate of cancer in female C:H mice ak
the loweay Jevels at which it was tested,
lLe., 6.25 parts per billlon (ppbl, In hu-
mans, & statistically significant relation.
ship has been ldentified between the ad-
ministration of DES to pregnant women
and the appearance {n daughters born
of thess pregnancics of @ rare type of
cancer—adenocarcinioma of the vagins,

Bince 1938, any new drug for wse in
animals, Just &z any new drug for human
use, has bsen required to be sthown to
be safe for its intended uzes. Even be-
fore the ensctment of the Food Additives
Amendment of 1958 {sec. ¢09, Pub. L.
35-923, September 8, 1958, 72 Stat. 1785~
1788 (21 UB.C. 348!}, FDA hsd inter-
preted this baslc safety requirement as
demanding proof thet drugs intanded for
. use in animals wed for human food
would not causs harm {f ingested by
humsns

DES wags first approved for uss {n cate
tle feed tn November 1854, A new drug
applicstion (NDA) for the drug was per-
mitted to become effective on the basls of
data demanstrating that, using the so-
called mouse-uterine sasay test, no real-

NOTICES

dues could be detected {n edible tissus
48 hours after withirawal of DES. NDAS
for DES implants in cattle became ef-
fective in December 1455, sgain on the
basis of mouse-uterine sssay dats dem-
onstrating ''na rastdus’ under the per-
mitted conditions of use. Applications
became effectiva for DES in {eed for
shesp and a3 implants for sheep in 1957
and 1558,

The current standards for approval of
new animsal drugs, set forth in sectlon
512 of the act as added by Pub. L. 0=
359, July 13, 1968, 37 Stat. 343-351 (21
U.B.C. 360b!, include several criteris. In
additlon to requiring substantiz] evi-
dence of efficacy, sectin 512.d) maies
very clear that the sponsor of any anlral
drug has the burden of demonstrating
that the drug ls safe for bumans {f en-
countered in food produced from the ani-
msl, and csuses no adverse effect to the
animaj. Section 512(d) (1) (H) umposes
additional restrictions on the approval
of animal drugs that have been shown to
canse cancer. That provision requires
that FDA shall refuse to approve a drug
if the Coammizsioner finds that “such
drug lnduces ceancer when lngested by

man or Animal or, after tests which are’

appropriate for the evaluation of ths
safety of such drug, induces cancer in
man or animal * * *." This language is
the codification in sectlon 512 of the
Delaney anticancer clsuss that was
sdded to the act by the Food Additives
Amendment of 1968, B
In 1962, Congress enacted an exce)
tion to the anticaccer clause. The focus
of Congreas at that time was so clearly
on DES that this exceptlon hse ever
since been kmown as the "DES clause.”
This exception, now also part of sectian
512(d) (1) tH) of the act, parmita appiov-
al of the use of a carcinogen as a drug
in enimsis only i the Becretary (by dele-
gation under | 2,120 (21 CFR 3.130), the
&o‘mmmmner of Pood and Drugs) finds
(3

* ¢ * undar the conditiona of use ypssineg
in proposed Iabaling and ruasonadbly cartain
o be followed In practice (1) such drug wiil
ot adesrsaly affect the animals foe which
it ts Intended, and (11} no residus of such
darug will ba found {by methods of sxaminae
tion prescribed o¢ Approved by ths Racreiary
by regulations, which regulstions shail nod
be subject to subwectlons (¢}, (d}, and (h))
(of this ssction), In any edible portlon of
such animals after slsughter o2 in any food
¥ielded by or derived from tbs ilving ani-
mals.

In accordance with the foregolpg pro-
vision, FDA {n 1983 approved methods
for the messurement mnd identification
of DES residues. the mouse-uterine
method, which measures total astrogenic
astivity at 2 ppb, and the so-called
“paper chromatography™ method, which
is {vcapabie of differentiating DES from
other estrogens at tevels below 10 ppb.

codifted under §§ 135x.26 (b)
and (¢) and 121241 (@ and () (31
CPR 132236 (b}, (c* and 121.241 (@),
(1)), the approved methods published in
Part 135 wers recodified under Part 838
without substantive change by s reguis-
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ENCLOSURE 3

tion published in ths FrizaslL REomstER
of March 17, 1973 (40 PR 13803). Thess
methods have remalined in effect since
18£8, although significanl improvemants
in sensitivity and rellablllity of other
analytical inethods have cecurted in the
{ntervening years. '

8ince publicstion of the delection

methods {n 198), numerous new anlmal

_drug applieations (NADA's)’ tor the use
of DES have dbesn approved by PDA. In
each instance, the agency concluded that
if, when used in acecordance with the
conditions of use preserided in the abel.
ing. DES3 residues could not be detectad
in edible tisaue by the approved methods,
the requirementz 6f the law were satis-
fled. Experienice with the use of DES and
advances in detection methodology have
demeonsirated that tius conclusion s no
longer supportable,

8ince their original approval, no data
have been submited by the holders of ap-
proved NADA's for DES that cast doubt
on the finding that the drug causes can-
cer in test animals, Furthermore, radio-
active tracer research studles using * ¢
labeled DES, conductsd by the Unlted
States Department of Agriculture
(U8DA), have shown that radiosctive
reaidues aitributable to the use of DES
C&n resitlt even when the prescribed con-
ditions of uss are atrictly fsllowed, 1e.,
withdrawal 7 days prior to slaughter for
DES in feed or implantation of DES
120 days prior of slaughter., Bee
T, 8. Rurnsey et al., "Depletion Patterns
of Radloactivity and Tissue Reasidues {n
Beef Catile after the Withdrawal of
Oral * C-Diethyistilbestrol,” Journal of
Animal Sctence, 40(3): 839-848, 197S,
and T, 8. Rumsey ot al., “Fate of Radlo-
carbon {n Beef Bteers Implanted With ¥
C-Diethylstilbestrol,” Journa! of Animat
Sclence, 40(3) @ 550-88D, 1975 (available
tfor public examination at the office of
the Hearing Clerk, Food and Drug Ad-
ministration) . These radloactive residues
were at levels that are below the sensi-
tivity of the previously approved methods
and thst have not heen ahown to be safa
:within the meaning of the act.

In 1972 and 1873, the FDA, acting on
these reports (then unpublished) of res-
fdues discovered by tha USDA In radio-
active tracer studies, withdrew all ap-

. provals of DES for use In animaly used

for humean food. These actions wers
challenged by sponsors of NADA's for
DES and ultimstely vacated by the
United States Court of Appeals for the
District of Columbia Circuit in Hess &
Clark v. Food and Drug Administration,
493 F. 2d 375 (1974), and chemetron v.
Department of Health, Educstion, and
Welfare, 405 F. 2d 925 (1974) "on the
ground that the notice of withdrawal of
approvil issued by FDA had not affordeg
the sponsors adequate opportunity to
demonstirate the need for a hearing, as
required by 21 U.8.C, 38ab(e) (1>,

8ince the resitmption of the use of DEY
following ths Court of Appeals’ rein-
statement of the NADA's, residues havp
been found in samples of edible Lissues
(lvers) taken from cattls prasented for

13, 197%
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alaughter. In 8 USDA objective sampling
_pregram of cattle alaughtered through-
‘ aut the countey, 11 residues wers datacted
In 3.65¢ samples I 1274 uaing gas Lguid
shrocaatiographis (OLC) maethods, Dur-
* ing the At 3 quartars of 1878, 3§ resd-
duas were detected In 1,717 samples, in-

(X} e t to 1.48 percent, Two addi~
mmu- detacted by UADA dur-
" ing the fourth quarter of 1975 in sdible
- tiasuas of besf cattle are not include
in the percentaga calculation becayss the
_fourth quarter samrle xixe is not ¥eb

Thess cslculations likewisa da not tn-
cluds 17 additiona] DES residues found
during 1074 And the first $ quartar of
1978 in the UBDA seiective sampling pro-
gram. This program asmples oo & Hon-
random basis both animals pressnted
for slaughter by raisers who have pre-
vioualy e-carrying

ed, on some other basis, of containing
DESA residuea, In the selective anmpling
program, a8 would be expeciad, the in-
cidence of residues is considerably bigh-
ey,

Only 1 of the 36 rexidues detocted n
the UBDA objsctive aampling
waz at a level (greater than 10 pph) that
could have been both detectad angd fden-~
tifled as DES if the currently approved
mouse-uterine. and ndeper chromatog-
raphy methods had been used. Purther-
more, although FDA investigstion of the
causes of these residues indicates that
several may have resulted from DES
oconiamination of withdrawal feed or fadl-
ure to {ollow the prescribed conditions of
use of DES, » substantial number of the
reslducs cannot be attributed to misuse.

In the face of these Andings, it {5 clear
that the central assumption underlying
the previous approvals by FDA of DES
for use in animals used for human food,
te, that no residues would be detected
when the drug was used in accordance
with the currently approved conditions of
use, in no longer valid. The currently ab-
proved methods for DES have been
shown to be inadequate to detect aignifi-
cant residues. Residues being detected by
other methods have not been shown to
be safe within the mesning of the act.
This ehowlng was not pweviously required
of the applicants since a common premise
of all previcus DES gpprovals was that
1o residues would occur. Moreover, aince
no level of DES resldues has been proven
to be safe within the mesning of the act,
the Commissioner concludes that no new
method for the detection of DES cap now
be approved pursuant (o the 10682 excep-
tion to the snticaneer clause.

INADEQUACTY OF APPROVED METHODS

The Commissioner issued, in the ¥xo-
it Rearsrer of March 27, 1974 (39 FR
113990, » proposal to revoke the ap-
proved methods for {dentification and
‘messurement of restdues of DES, and In-
vited tinteresied persans to comment
within 30 days (extended 10 days to the
close of businesa al May &, 1974 by &

‘noncers

notice published in the Peoxras Rycurrsa

of April 28, 1974 (39 FR 14011) ).

Bixtetn commentis were recelved on
the proposal within the axtanded com-
ment pariod: Bix from manufacturery of
DES, four {rom individuals, two fram
cattls industry organizations, two from
catils feeders, and one sach from s aitd-
sena' aasociation, and » scedentific soclety,
Eight additional catnments were receiyed
after the comment period closed. Several
csammaents supported ths proposed revo-
cation of the dstection methods and
urged the Commiussicnsr to act to termi-
nate the we of DES in food-producing
animals, while other comments cbjected
to the Commissioner's proposed action,
None of the comments received supplied
data or studies adequats to support the
approval of any new znalyticel meth-
od(a), much less data or studiss to dem-
cnatrate that the methods previowsly
approved are adequate to detect residues
of DES now known to occnr.

All the comments may be ssen at the
office of the Hearing Clerk,- Pood and
Drug Administratinn.

The comments received and the Com-
missioner's responsea are dlscussad below,

1. Nlne commenta suggested that the
official methodology might be an izsue
for » hearing rather than the subject
of & revocetion before a hearing. -

The Commissioner notes that the des-
ignation of ofMclally approved method-
ology does not {ndepéndently requirs a
hearing under the act, However, oppor-
tunity for hearing is required cm the
proposal to withdraw approval of the
NADA'’s for DES, and any hearing held
cculd include the isrue of whether a
practicable analytical method exists that
{3 adequate to detect DES restdues.

3. Eight comments atated that the use
of DES was important to the revenue of
cattle ralsers and to the reduction of the
cost of cattle production. Two commenta
stated that the revocationn of DES ap-
provals could affect consumer prices for

The Commizssionsr notes that the sco-
nomic imvortance of diethylstilbestrol to
& particular indusiTy or eéven its effect
on consumer besf prices iz not relevant
to or determinative of the acceptabllity
of detection methods offered to justily
exception of the drug from the anti-
cancer clause, nor Is it relevant to the
safety of residues resulting from the use
of the druy.

3. Two comments stated that the pres-
ont approved test.reethods for DES are
adequately sensitive. One of these com-
ments limited ita claim of adequacy to
the use of the drug in implant form.
The other stated that the sengitlvity of
the present methods s suflicient becauss
the radiocactive tracer atudies that
showed residues below the limits of the
mouse-uterine test wers discredited in

court proceedings sriaingy out of the
agency's previaus efforts to withdraw ap-
proval of these NADA'S.

‘The Commissioner concludes that nei-
ther the scientifie data cited in the pro-
posal nor any information provided Ly
this comment establishés any difference
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between foed and imolant use of DEg
with respect (o the ndequacy of detection

. Tha Commistioner further
oboerves that, whatever the deficiencies
of olhar detsetion metbods, thers hag
been no showing that the sppraved
methods are adequate to !ustify eon-
tinued approval of DES. Neither com-
mant submitted or referred to data that
show that levels of DES below the seri|.
tivity of the approved methods ure safe
within the meaning af the sct.

4. Two comumenta stated that final
aollon on ths revocation of methods
proposal ahould await resolution of the
proposal on sensltivity of the method
publishad in the Mxprasl Rromstir of
July 1o, 1073 (32 PR 193128),

The ner potss that despite
continuing sfforts of *DA since that pro-
posal to datermine anprooriate eriterta
for lsvels of sensitivity, the complexity
apd scope of the sclentific and legal -
sums bave combined to prevent comple-
tion of s final regulstion to resolve the
Lsues of methodology. No final regulation
based on the Mantel-Bryan procadure ts
anticipated within the next 8 months.
Ths Commiusloner has concluded that
the puble and FDA should no longer
awalt final action on that proposel before
rescolving ths status of DES.

5. Ons comment contended that the
GLLC method, coupled with mass spec-
trometry identification. was superior to
the present procedures, byt the comment
did not state that these procedures would
be sdequate to detect DES residues or
provide data to support their adesquacy.
Another comment, while opposing any
action to revoke sxisting methodologies,
urged that if present methods were re-
voked they should be replasced with the
GLC method as the official method and
claimed that this method is sensitive to
0.5 ppb. This comment did not provide
-any information or data to demonstrate
that levels of DES below 0.5 ppb are safe
within the meaning of the ast. Another
comment stated that the GLLC method
reliably detects reaidues of DES as low
ss 1 ppb and noted that information
deseribing thiz method had previously
beenr submitted with an NADA. This
comment, too, falled to provide data
showing that s sensitivity of 1 ppb Is
suficient to meet the requirements of
the act or to show that residues of DES
below 1 ppb are safe within the meaning
of the act

The Commissioner acknowledges that
the results of USDA's GLC sampling pro-
gram supply part of the basis on which
he iz proposing to withdraw approval of
gutstanding NADA’s for DES. These re-
sults clearly demonstrate that the cur-
renlly approved methods for DES, Le,
the mouse-uterine method and the paper
chromatography method, are Iinade-
quste. The Commissioner cancludes,
however, thet no showing has been made
that the QLC method, whether used
alone or in conjunction with mass spec-
trometry, may be appraved in their place.

6. One comment stated that the bur~
den of proof to demonstrate the safety of
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DES should rest with thoss who wih to
markes the drug. .

The Commissioner concurs with this
comment and notes that Congrest s

drug (21 US.C. 300b) .~

7. Thres comments refarred specifically
to tha Oass study cited tn the proposml
to revoke the methods for DEB: Qam,
Coats and Graham, “Carcinogenic Dose.

1 Curve to Oral Disthylstile
bastrol,” Jowrnal of the National Cancer
Imstitute, $3:971-977, 1964 (available for
public examination at the office of the
Hearing Clerk, Food and Druyx Adminks.
tration). The Gas study found that 1.33
pph DES saused cancer in teat animals
(CH mice). Two of these comments
claimed that this finding was & “false
positive,” one of them suggesting that
another test animal should have been

used instead of the mice that wers used.-

Neither of these two comments providsd
data to demonstrate that DES does not
cause cancer at levela of 6.25 ppb. ‘Tha
third comment questioned whether the
Guas study was atalistically sound and
quoted two scientists who drew from that
study widely divergent conclusions as o
the lJowest 1evels of DES capable of caus-
ing cancer. This commient concluded that
this disparity of scientific opinion means
that the present data are Inadequate to
determine safe levels and supports a re-
quest for additional funds to conduct
more studfes.

The Commissioner is of the opinion
that, in the absence of convincing sclen-
tific evidence that the Gass study was (n
errof or that there is some tevel at which
DES iz not carcinogenie, the determina-
tion that DES i3 carcinogenic in CRH
mice at §.25 pph cannot be ignored. Ths
Commissioner agrees thst data are not
adequate to establish the lowest level at
which DES cayses cancer in test mnimals.
The Commissioper {s sware of no evi-
dence that a level of DES that does not
cauze cancer in test animais can neces-
sarily be sssumed otherwise to be safe
within the meaning of the sct. On the
baais of dats currently avallnble, the
Commissioner questions whether any of
the avallable snalytical methods for the
detection of DES residues affords ads-
Quate assurance that residues below the
ievel of detaction are zafe within the
meaning of the act.

8. One comment stated that one pow-
sible solution to the method sutiability
issue that should be explored would be
to discard the livers of animals treatsd
with DES.

The Commissioner {s of the opinion
that whether or not specific edible tiy-
sues may be discarded i3 not material
to determining the adequacy of a meth-
od ta detect DES residues in thoss or
other edible tizsues. It has not been dem-
onstrated, for example, that DFS pesi-
dues in the liver may not serve as an
Lidicator of readues present, albeit at
Jower levels, in other edible tissues.

9. Two comments suggested that the
basic questlon of whether DES repre-

NoTicES

unted‘umblhwm threat ss & car-
ologen ramained unanswered.
The Commisaioner notas that the car-

need not await demonstration of
to publlc heslth before sne
foreing the met's requirements that ani-
drugs be shown Lo be safe and that
eancer-causing drug be demonstrated
to leave no dstectable reaidues.

Q. Other comments, which opposed
sdministration of DEB to cattle or
presence in any foods, pointed out
that tha Canadian Government had ex-
cluded United States beel {alling to bear
UBDA certification that the animal had
naver recelved DES, and expressed hope
that YDA wouid move expediticusly to
remove DEB from the food supply.

Although these comments are not di-
Tectly relavant to the adequacy of the
previously approved DES detection
methods, they do support the agencys
fasuing of this notice of opportunity for
hearing on the withdrawal of approval
of NADA's for DES. .

11. One comment suggested that in
anacting saction 312(d){(1)(H), Con-
greas Intended that careinogens could
D used in Jood animaly and obliged the
Becretary ©of Health, Fducstion, snd
Welfars (o establish some method of

£

The Commissioner disegroes. Section
513(@) (1) (H) of the act prohibita the
use of any carcinogenic animal drug un-
less the 8ecretary makes certain afirm-
ative Andings, including s fAinding that
no residue of the drug will be found in
edidle tanise by ofclally dmatrnated
methods. Cangress did not intend the
Becretary to designate a methed when no
adequate method was svailable. Rather,
the act requires that an animal drug
not be approved unleiz an adequsate
detaction method can be dezignated. To
be spprovahle s detection method must
bs both’ practicsble, In the senzs that it
must be adaptable for use as & reguls-
tory t00], and it must he sufficiently sen-
stive. The Commissioner conciudes that
any method approved in sccordancs with
section 512(d) (1) (H) must at least be
capable of detecting residues at & level
thet hax been shown to be safe within
the meaning of the act. Because no such
showing has been made with respect to
rexidues of DES well below the com-
bined sensitivity of the currently ap-
proved methods, the Commissioner
mainteins that those methods can no
longer serve as the besis for approval of
the use of DEB in animals used for hu-
‘man food. . E

The Coramissioner intends to revoks
these methods at the time of finel ac-
tion hazed upon this notice of oppor-
tunity for -hearing. If no hearing on the
propasal to withdraw approvals for the
use of DES iz required, either becsuss
FOA recieves no request(s) for hearing
or because any request(s) for hearing
fwils to demonstrate s genuine angd .ub-
stantial issue of fact requiring & hearing,
the approved methods will be revoked
simultaneously with the snnouncement
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of that fact. If 5 hearing ta held, the
currently approved method will be re=
voked, ant any replacement method(s)

demanatrated 1o be adequate will be dag-
lgnated st the time the Commissionar
Lesuem & Anal order based upon the heare
ing reccrd snd the decision af the Ad- |
ministrative Law Judgs, - :

Proroser ACTION 1

On ths baals of the comments recetved
in resporss to the proposal to revoke
ths detaction methods for DEE, the data
cited in the March 1974 proposal, and
evidetice that DES residues continus to
be found in edible tissues of mrimals
slzughtered for human food, the Come-
mbsioner cancludes that:

1. DES has been ahown $0 ¢suss can-
cer in test animals and has been amo-
clated with the occurrence of cancer in
humans.

2. Restduss of DES have been and are
being detscted In the edible tissus of
animals at levels that have not been
shownu to be safe within the menning of
theact.

3. The authority conferred by section
Bli) (L)(H) of the act to approve
mothods of examination allows, but doos
not require, the Comminyioner to desig-
nate & method. .

4. Any method designated by the
Commissioner pursuspnt to section 5132
(d) (1) (E) must be practicsble and ca-
pable of detecting drug residues regard-
126s of the route of administration used
fora drug. -

B. The approved methods for detaction
of DES residues in edible tissue are not -
sdequate o demonstrate that, within
the meaning of the sct, no residues will
be found when the drug Is used accord-
ing to the spproved conditions of use, .

8. Data wre lacking to justify the ap-
proval of any other analytical method(s)
for detection of DES residues because no
currently available method 13 capable
of detecting residues at levels that have
been shown to be safe within the mean-
ing of the nct,

Therefors, under the Pedera] Food.
Drug, and Cosmetic Act (sec. 513(e) (1),
21 USB.C. ¥0bi(e)(1)), the Commls-
sloner proposes to withdraw approval of
&1l existing NADA's providing for the yse
of DES in animals used for human food
on the following grounds:

1. Information and data avallable
since thesa applications were approved,
together with esrller data reevaluated tn
the light of current sclentific knowledge,
demonstrate that DES s not shown %
be safe for use as approved.

2. The anticancer clause in ssction
512(ch) (1) (H) of the act is applicable.

This notice appiies to sl outstanding
NADA's for the use of diethylstilbestrol
in animals used for food for humsn con-
sumption. ANl such applicationz now
known to FDA are listed below by NADA
number and by each applicant’s name
and Jast known address in FDA records.
Copfes of this notice are being forwardad
by registered or certified mail to each of
these known applicants. Notice to other
applicants or holders of such NADA’
whose identity Is not known to FDA Is
given by this publicsidan,
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DES should rest with those who wish to
market the druy. .

Ths Commissioner concurs with this
Corans the. burden G5 e speiicant 1o
placed m on the
‘demonsivate the safety of any animal
drug (11 U8.C. 300bh) .-

4. Three comments refarred gpacifiically
to the Gasx study cited In the proposal
to revcke the methods for DER: Ouss,
Coats, and Graham, “Carcinogenic Dote.
Raspotisz Curve Lo Oral Disthylstll-
bestrol,’ Joureal of the National Cancer
Insditute, 33:971-817, 1964 (avnilsble for
public examination at the ofice of the
Heqring Clerx, Food and Drug Adminis.
tration), The Gass study found that 6.33
ppd DES cauged cancer in tast animals
(C.X mice). Two of thsss comrments
ciaimed that this Arding was a “Ialse
positive,” one of them suggesting that
anoth#r test animsl ahouid haye been

used instead of the mice ihat were used.-

Nelither of thess two comments provided
data to demonstrate that DES does not
cause cancer at levels of 6.25 pph. The
third comment questioned whether ths
Gass study was stabistically sound and
quoted two scientists who drew from that
study widely divergent conclusions as to
the lowest levels of DES capable of caus.
ing cancer. This commient concluded that
this disparity aof sclentific opinion means
that the present data are inadequate %o
determine safe levels and supports & re-
quest for sdditional funds to conduct
‘more studies.

- The Commissioner &3 of the opinion
that, in the absenre of convineing wien-
tifte evidence that the Quas study was in
error or that there is some level at which
DES is not carcinogenic, the determina-
tion that DES s carcinogenic in C.H
mice at 8.23 ppb cannot be ignored. The
Commixsioner agrees that data are not
adequats to estmblish the lowest Jevel at
which DES cayses cancer in test animaly,
The Commissioner is aware of no avi-
dence that a level of DES that does not
caluse cancer in test animals can neces.
sarlly be azzumed otherwize to be safe
within the meaning of the act. On the
basis of data currently available, the
Commissioner questions whether any of
the available analytical methods for the
detection of DES residues affords ade-
quate assurance that residues below the
level o! detection are zafe within the
meaning of the act.

8. One comment ststad that one poa-
aible solution to the method sutiability
issue that should be explored woiuld be
to discard the livers of animals treatsd
with DES.

The Commissdoner is of the opinion
that whether or not specific edible tis-
sues may be discarded iz not material
to determining the adequacy of a meth-
od to detect DES residues In those or
other edible tissues. It has not been dem-
onstrated, for example, that DES resi-
dues 1n the liver may not serve as an
indicator of resdues present, albels at
lower levels, in other edible tisguex.

9. Two comments suggested that the
basic questlon of whether DES repre-

NOTICES

santed & publis health threat ss & ear-
olnogen romainsd ynsnswersd,

Ths Commissionier notas that the car-
cinogenicity of DEB has lang besn ree-
oFnised by aclentists, and concludes that
FOA need not awelt demonstration of
to public health before en-
the act’s requirements that anf.
drugs be shown to be safe and that
cancer-causing drug be demonstraied

13. Other comments, which opposed
the edministration of DES to cattle or

cluded United States beef fatling to bear
THDA certification that the animal had
pever receivaed DES, and expressed hope
tast FDA would move expeditiouxly to
remove DES {rom the food supply.

Although thesse eomments are not di-
rectly relevant to the sdequacy of the
previowly sapproved DES detection
methods, they do support the agencys
{asuing of this motice of opportunity for
hearing on the withdrawal nf approval
of NADA's for DES. .

11. One comment suggested that in
enacting section $513¢d) (1) (H), Con.
gress intended that carninogens stould
bs used in Jood animals and obliged the
Becratary of Health, Education, sad
Welfare to establish some method of

Ths Commissioner disagrees. SBection
512(d) (1) (H) of the wct prohibita the
uss of any carcinogenic animal drug un-
lozs the Becretary makes certsln afrm-
ative findings, inciuding s finding that
no residue of ths drug will be found in
edibie tissue by oMcially dssignated
methods, Congress did not intend the
Becretary to designate a method when no
adequates method was available. Rather,
the act requires that an animat drug
not be approved uniesus an sadequata
detaction method can be designated. Ta
be approvable a detection method must
bs both’ practicable, In the sense that it
must be adaptable for use as & regula-
tory tool, ang it must be sufficientiy sen-
sitive. The Commissioner concludes that
any method approved in sceordanse with
section 512(q) (1} (H) must at lesst be
capable of detocting residues at & level
thet has been shown to be safe within
the meaning of the act, Because no such
thowing has been made with reapect to
reiidues of DES well below the com-
bined sensitivity of the currently ap-
proved methoda, the Commissioner
maintains that those methods can no
longer serve as the basis for approval of
the use of DES in animals used for hu-
man food. .

The Commissioner intends to revoke
these methoda at the time of finel ac-
tion based upon this notice of oppor-
tunity for hearing. I no hearing on the
proposal W withdraw approvalx for the
use of DES 12 required, either becauss
PDA recievea no request(s) for Mearing
or because any request(s) for hearing
1zxils to demonsirate s genuine ang sub-
stantial ssue of fact requiring & hearing,
the approved methods will be revoked
simultansously with the snnouncement
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of that fact If a hearing (s held, the
currently approved method will by re-
vokad, and any replacement method(s)
demonstrated to be adequate will be des-.
i;pmted at the tme the Commissioner
izguee & finkl order bsssd upon ths hear.

©n the basis of the comments received
in responss tc the propogal to reveks
the detection methods for DES, the dala
cited in the March 1974 proposal, and
evidetice that DES residues continug to
be found {n edible tizsues of animals
slaughtered for humsn food, ths Com-
missianer concludes that:

1. DES bas been shown to causs can-
esr in tast animals and has been saso-
clated with tho occurrence of cancer in
humans,

2. Rasidues of DES have been and are
being detected (n the adible tiasue of
animels at levels that have not besn
shown to be safe within the meaning of
tha sct,

3. The authority conferred by section
512(d) (1) (H) of the act toc approva
methods of examination aliows, dbut does
not require, the Commissioner to dasig-
nale a method, .

4. Any mtthod designated by the
Cotnunissioper pursuant to section 512
(d) (1) (H) munat bs practicabie and ca-
pable of detecting drug residues regard-
1ee3 of the routs of admintatration ussd
fors drug. -

5. The approved methoda for detection
of DES residues in edible tissue are not -
sdequate to demonstrate that, within
the meaning of tha act, no realdues will
be found when the drug is used accord-
g to the approved conditions ol use. .

8. Data are lacking & justify the ap-
proval of any other analytical method(s)
for detection of DES res{dues because no
curfently avafiabla method s capable
of detecting residues at levels that hava
been shown to be xafe within the maan-
ing of the act.

Therefore. under the Federal Pood,
Drug, and Cosmetie Act (sec. 512(e) (1),
21 UB.C. 3EOb(e) (1)), the Commis-
sioner proposes to withdraw approval of
all existing NADA's providing for the use
of DES (n animals used for human food
on the following grounds:

1. Information and data avafable
since these applications were approved,
together with sarlier data reevaluated in
the light of current sclentific knowledge,
demonstrate that DES is not shown o
be safe for use as approved.

3. The anticancer clauss in section
B812(d) (1) {H) of the met is applicable,

‘This notice applies to all outstanding
NADA's for the use of diethylstilbestrol
in xnimals used for food for human con-
sumption, All such applications now
known to FDA are listed below by NADA
numbar and by each appleanti's name
and last known address in FDA records,
Copley of this notice are being forwarded
by registered or certified majl to each of
theze known applicants. Notice to other
applicants or holders of xuch NADA's
whose identily is pDot known to FDA'ls
given by this publication,
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ENCLOSURE 4

U.8. DEPARTMENT OF LABOR . SWTa,
Occupmtional Salcey and Healeh Adininisceation f" Q‘,
pse 1.7 urs WASININGTON, D.C. 20 . h 15 3
| . : . K .'"..4 L : '."Qu':‘f.
mi'. R. R. whulor,iJr. - JAND2 1975
Vinyl Chloride Resins-Manager o
tnion Carbide Corporation "/ N WHEELER R.

270_Park Avenue
New York, New York 10017

Dear Mr. Wheeler: ' C

This is in response to your joint letter with Mr. John
Whittlesey dated June 17, 1975, petitioning for modifi-
cations of the BExposure to Vinyl Chloride Standard,

29 CFR 1910.1017 (formerly 1910.93 recodified Kay 28,
1975}).

There are no plans gresentlz to_amend ;gg vinyl Chloride
8Eandard. Yevised program rective is8 contemplated,
although we are not certain as to the date it will be
available. Please be assured that your comments and
suggestions are greatly appreciated and they will be
congidered fully in the revision of the program directive.
In the meantime, the folloving administrative deciaions
3have been made:

1. 29 CER 1910. lOl?(a) and (b)(s) Scope and applica;ion
(2372 (3): and (b) Definitiona (G)

]

The standard defines a fabricated product as being one
which is “made wholly or partly from polyvinyl chloride,
" and vhich does not require further processing at temp-
eratures, and for times, sufficient to cause mass melting
of the polyvinyl chloride resulting in the :elease of
vinyl chloride.”

" "Release of vinyl chloride™ means the release of an
amount of vinyl chloride which would likely result .in
employce exposure at or above the action level

" without regard to the use of engineering controls.
Products which can be classified as fabricated products
are exempt from the provisions-of the vinyl chloride
standard. All other products are subject to the re-
quirements of the standard. If the employer uses or
manufactures a product vhich is not a fabricated .
product, he must initiate monitoring procedures.

If the wonitoring reveals that the employees are not
exposcd to vinyl chloride at or above the action lewvel,
the employer's operations will be exempt from the
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provisjons of the standard. However, if the monitoring
reveals exposure at or above the action level, tha
employer nust implement the procedures specified

in the standard.

2, 29 CPR 1910.1017(b) Definitions (5).

The petition requests that the definition of “emergency”
be revised to include specific examples, such as fire

and explosion. We agree that the definition might well
be expanded to include examples. Again, this matter will
be nddrecsed in # vrogran directive and not as an enend-
ment to the standz:cd.

The definition of a "massive release" as being "grcater
than 100 parts per million (ppm)* found in the current
Progran Directive £200-35, will also be ad@ressed in a
revised directive., We agree that the 100 ppm should
‘be changed, - : . .

3. 29 CFR 1810.1017(4) Monitoring (4) -

The intent of paragraph (d)(4) is that tNe employer
ghall) ke 95% confident that his monitoring result is
within 25%, 358 or 50% of the actual value depending
on the concentrztion. ' Therefore, .2n employer using

a wmethod vhich has proven vinyl chloride detecticn
accuracy of 25% or less need take only one measure-
ment regardless of the actual vinyl chloride monc:ier
concentration. In concentration ranges where accura-
cies of 35% or 50% are required, the employer

need take only one measurenent if the method accuracy
ig less thdn the specified accuracy. With methodsz

of vnknown accuracy or having errors greater theau

the epecified accuracy requirements, repeated measufe-~
"ments are necessary. In these cases, one may tse the
coeffficient of variution (CV) ac a parameter to juvlge
vhethear or not a sampling procedure ig adequate Lo.
meet the standard. The CV in percentage units is
defined as the standard deviation of the mathod, times
100, divided by permissible exposure limit. The required
CV of th2 procedure is obtained by dividing the
required accuracy by 1.96 (2 value for 95% confidence).
Thug,;, for accuracies of 25%, 25% and 50%, method CV
values should be less than 12.8%, 17.°5%, and 25.0%
respectively. '
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3.
.o
To repeat, there are no plans presently to amend the
standard but your comments on monitoring will be con-

ajidered in the program directive revision and also
in future rulemaking where monitoring is a requirement,

4. 29 CFR 1910 1017(3) Training.

The standard does not specify a level of exposure to
trigger training activities. Secticen 6(h)(7) of the
Occupational Safety and llealth Act of 1870 provides
that cowployees shall bc apprised of the nature of the
hazardous substances with which they come in contact.

The evidence we have compiled oh vinyl chloride has
indicated that it is sufficiently hazardous to watrant
- training for all personnel who have any possibility

of coming in contact with vinyl chloride. There is
always the opportunity for accidents to occur and em-
ployees should be aware of the possiblz consequences,
There has also been some indication that storags con-

tainers may yield high concentrations of v1ny1 chloride
" when opened after transporting.

fherefore, it is not likely that thé training provisiors
will be amended. For those operations covered by the
standard, training’ is a reguirement.
5. 29 CFR 1910.1017(e), Signs and labels (4)
" If there are situations vherc the blended polyvinyl
chloride must be labeled yet contains less than 0.5
Ppnm residual vinyl chloride mcnomer, the follev*ng
_wording may be used:

BLENDED VOLYVINYL CALORIDE (PVC)

CONTAIN3 TRACE ANOUNTS ( 0.5 ppin)
' OF VINYL CHLORIDE. '

? : e

VIRYL CHLORIDE IS A CARCER-SUSPLUCT AGERY.
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"We hope that the above clarifications will satisfy
your petition for moedification and amendment of the
vinyl chloride standard. As previously stated,

. there are nc plans presently to formally amend the
- standard. There will be an addendum or modifica-
tion of the Program Directive $200-35. Should
you wish to discuss any matter further do not
hesitate to contact me or members of ny staff.

Bincerely,
Ous
AL
{Batryc'; Lxuéﬂu'

AsS0 te Assistant Secretary
"for Regional Prgorams
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ENCLOSURE 5

The B.F. Goodrich Company

S00 SOUTH MAIN STAEET - AKAON, ONID €43t8 - PHONE 2r8-379-2318

THOMAS 8 NANTZ

NTEUNE VIET FR(gIBIRT : Jlnuary 16, 1978

Mr. Jann S. Wenner

Editor

ROLLING STONE

625 Third Street

San Francisco, California 94107

Dear Mr. Wenner:

We have read with considerable interest the article, "The
Plastic Coffin of Charlie Arthur", im vour January 15 issue.
Because of the seriousness of this subject, we believe your
readers are entitled to know the facts im regard to several
inaccuracies in this story.

The article contains errors of fact and omissions but, more
importantly, it accuses B.F.Goodrich officials of trying to
cover up a critical problem. The fact is, Goodrich moved
swiftly and openly to solve this problem. The following
corrections of some of the more important imaccuracies indicate
the flaws in your article.

ITEM: "Maltoni was working for a group of European chemical
manufacturers who wanted his findings kept secret. The American
. companies were all too happy to agree ~-- so for the year before
the Goodrich announcement the companies covered up Maltoni's
findings that vinyl chloride caused cancer." (Page 44, Col. 4)

FACT: 1In late 1972 companies in the Manufacturing Chemists
Association were planning research studies to evaluate previous
findings that rats subjected to massive exposures to vinayl
chloride in air (30,000 parts per million), had developed
tumors. It was learned that European manufacturers were
sponsoring similar studies in Italy. Representatives of
American companies visited Dr. Cesare Maltoni in Bologna in
January, 1973, to learn about his program. At that time
Haltoni told them that preliminary results had found cancer

in some test rats. Maltoni's work at thalt time was Dot complete
enough to reach firm conclusions. -
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Page 2

Mr. Jann 8. ¥Yenner
8an Francisco, California
January 18, 1978

U.8. government scisntists knew of Maltoni's preliminary results
early in 1873 but considered them to be as prelimlnary as did
U.8. industry, Umberto Saffiotti, associate director of
carcinogenilil at the U.8. National Cancer Institute, attended

_a symposium at Bologna, Italy, April 8 to 13, at which Dr.
Maltoni showed a table giving preliminary results linking vinyl

chloride with cancer in rats.

O.: *pril 17, 1973, members of the Manufacturing Chemists
Az - ciation asked the European sponsors of Maltoni's work to
m- joint presentations to U.S. and European governments.

Tr 51,8, National Institute of Occupational Safety and Health
% 3H) set up a meeting for July 17. One European and four
U.o. industry representatives presented NIOSE information that

malighant tumors had been found in animals exposed to vinyl
chloride. At that time no human cancer cases had been reported,
Maltoni's studies had not been completed and he had not issued
a full report.

ITEM: The story reports that Dr. Peter Infante, then of the
Ohio Department of Health, had found that three Northern Ohio
communities with polyvinyl chloride plants had higher than
average birth defects. (Page 45, Col. 2)

FACT: Dr. Infante, in his report to the New York Academy o?
Science, sBtated that there 1is not sufficient evidence to link
vinyl chloride to birth defects.

‘The Center for Disease Control of the U.S. Public Health Service,
in its weekly Mortality and Morbidity report for July 19, 1875,
reports its own study of this subject. The report states that
-the study ''coul. not wstablish any relationship between cases
(birth defects) and vinyl chloride exposure.' )

ITEM: The story quotes a worker, only identified as '"Harry',

who charged that & supervisor had 'pulled the plug'" on a Goodrich
plant monitoring system, so that work could continue during
periods of higher exposure. The story correctly states that

the company denied these charges. (Page 46, Col. 3)

FACT: First, Goodrich PVC plants have two monitoring systems --
& computerized area monitoring system, and personal monitoring
systems. One backs up the other. OSHA requires. that all records
must be kept and made available to both federal inspectors and
employees. It would have been very easy to verify Harry's
allegation. A recent check of these records shows no gap.
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Mr. Jann S. Wenner
San Francisco, California
January 16, 1976

ITEM: The story quotes "other workers" as saying that when
government ingpectors visited our Qhio PVC plant, the company
shut down most of the vinyl chloride lines, claiming that
maintenance work wag being done on them. (Page 48, Col. 3)

FACT: Under the OSHA inspection system, inspectors visit plants
without prior notice, and therefore could arrive when maintenance
operations are occurring. 8ince it takes some time to shut down
and restart PVC reactions, this rumor is not only untrue, it

Just doesn't make sense.

ITEM: The ROLLING STONE story qQquotes a WALL STREET JOURNAL

story of October 29, 1875 which reported that nine PVC workers

at the Shawinigan plant of BFG Canada had died from angiosarcoma,
"but the company bhad chosen not to mgke an official arnouncement."
(Page 47, Col. 3)

FACT: The WALL STREET JOURNAL story, which itsel?f resulted from
a company announcement, astates: Goodrich Canada announced in =2
news release last December that four cases of liver angiosarcoma
had been uncovered from death records of former Shawinigan
workers.... The U.8. parent company szid in its annual report
last spring that the Shawirnigan angiosarcoma toll had climbed

to eight deaths."”

Only one of these men ever worked at the Shawinigan plant after
it was purchased by Goodrich Canada. None of the rest were
Goodrich workers, although the article said they were.

The WALL STREET JOURNAL also reported, correctly, that we had
reported all these cases to the U.S. National Institute of
Occupational Safety and Health. The cases also were reported
to Quebec authorities and to 211 PVC employees in Canada. The
Shawinigan release was carried in the U.S. by the Associated
Press. '

Since Joe Klein, your reporter, apparently had the WALL STREEET
JOURNAL story, we cannot understand his allegation that the
company ''chose not to make an official announcement."

ITEM: The report states that "...hearings were called on a
proposed permanent standard of 1 ppm', and goes on to say that
at the public hearings, the chemical manufacturers threatened
that the whole industry would be forced to shut down if the
standarcd was implemented. (Page 46, Col., 1)
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Mr. Jann S. V¥Wenner
San Francisco, California
January 16, 1976

FACT: The proposed standard called for "no detectable” level of
vioyl chloride in the work atmosphare, not 1 part per million on
a2 time-weighted average as in the final standard. This may seem
like a minute difference, but it is important in correctly
reporting the industry's objection to the proposed standard.

The proposed ''no detectable'" provision was ambiguous. If it

had been interpreted as "no detectable" by any test method --

in other words, zero -- it would indeed have shut down the
industry. Klein was at a Goodrich press briefing on December 4
when the industry position was explained in detail but he chose
to ignore the explanation.

Just as important as these individual ipaccuracies, however, is
the overall impression created by the ROLLING STONE article.

The article clearly implies that B.F.Goodrich executives,
managers, and foremer conspired to suppress information relating
to employees' health and then to prevent implementation of safe-
guards to resolve this most serious situation. This implication
is unfounded. - SR SRR :

Omitted from Klein's story are such facts as: Goodrich freely
and voluntarily publicized its findings of the first angiosarcoma
cases when they were discovered. The company supplied detailed
information to employees, state and Federal officials and the

industry. Goodrich has conducted the largest research program
in its history, and is spending an estimated $42,000,000 to
prevent exposure to vinyl chloride in plants, in the environment
and in products. The company has stated that it can operate
within all present and expected regulations.

Klein sat in the front row at the press briefing where all these
programe were explained in detail, and all questions fully answered,
and he was given all supporting material to substantiate the open
manner ip which Geodrich has handled the entire matter. The fact
that he did not choose to use any of this positive information

is a clear indication of his lack of objectivity.

Yours very truly,
THE B.F.GOODRICH COMPANY

Ao 8T)rd

Thomas B. Nantz,
Executive Vice President
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FOR IMMEDIATE RELEASE

The firsc report of vinyl chleride, known to produce cancer in test
animals and in humans, in mainstream cigarette smoke is detailed in the current

(JANUARY) issue of Analytical Chemistry, a monthly publication of the American

Chemical Society. In minute amounts, the vinyl chloride im forwed during
combustion and the amount is correlated with the inorganic chloriée in the
tobacco.

Revealing a new clasa of carcinogena in cigarette smoke and che firstc
environmental appearance of vinyl chloride unrelated to its deliberat; manufacture .
or use, this report raises the possibility that ;inyl éhloride and relaced
substances, possibly cancer-causing, may be formed not only in burning cigaretceéw~
but alsc in other burning plant materials.

Drs. Dietrich Hoffmann of the American Health Foundation (AHF), Vahalla,
N.Y. and Gio B. Gori of the National Cancer Institute, Bathesda, Md., are authors of
the report, with AHF's Constantin Patrianakos and Klaus D. Brunnemann.

Charco-" filte-s were particularly elfective in ‘bstracting much of

the vinyl chloride from the mainstream smoke of cigarettes, they say.

-more-

187G AME RICAN CHEANCAL SOCIETY CENTINNIAL 1976

-
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YINYL CHLORIDE FOUND IN CTIGARETTE SMOKE -2~

The highest vinyl chloride concentration measured in the study was
about 30 parts per billion in the smoke of a standard nonfilter cigarette or .
"little czigar." This amount per cigarette is difficult to relate to the 5C pcrss
per million {(more than 1000 times more) thag has been found to produce tumars vi -
inhalation in test animals (number and length of exposures not specified). e v
the significance, 1f any, of any added burden of the vinyl chloride to the -l7-
known load in smoke of polynuclear aromatic hydrocarbons, such as cancer-causing
benz{a]pyrene, is not clear.

.Althqugh Dr. Boffmann pointed out in a telephone interview that the amount

of vinyl chloride measured in cigarette smoke is probably too minor to be a
significant contributor to the known carcinogenicity of tobacco smoke, he
acknowledged that vinyl chloride from burning tobacco does contribute to public
exposure to the substance and that it conceivably could interact with ;ther
carcinogens in the enviromment to increase cancer-causing potency.

"Based on human data and results from animal studies, it appears to
us that these minute amounts of viayl chloride will not contribute to a
measurable degree to the carcinogenic activity of tobaceco,' the authors write,

Vinyl chloride is widely used in manufacture of polyvinyl chloride
plastics and has been labelled the cause of a high incidence of liver angiosarcoma
in those who work with it.

The vinyl chloride content of the tested commercial cigarettes and
cipars varied considerably, they report. Smoke from ordinary cigarettes contained
From 5.6 to 15.8 aanograms (billionths of a gram) per cigarette, with an averape
of 11.7 aanograms. Ordinary fileers bad little effect on vinyl chloride content
of smoke, but charcoal filters cut the gas by about two thirds.

-BOore-
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VINYL CHLORIDE FOUND IN CIGARETTE SMOKE -3~

A charcoal filter brand received the lowest score with 1.3 nanograms
‘per cigarette, Smoke from the same brand without the £{lter contained &
panograms per ''smoke," according to the raport.

Marijuana cigarettes tested relatively low at 5.4 nanograms.

Since vinyl chloride has not been found in nature previously, the
authors conclude that the vinyl chloride in cigarette smoke {3 not due to
contamination of the tobacco itself, but forms through interaccion of
hydrocarbons and chlorine, a normal plant constituent, at the 800 or more
degrees Celsius (1500 Fahrenheit)of the cigarette cone.

"It should be realized, however," they write, "that we have directed
our analysis only toward the identification and quantitative determination of
vinyl chloride and that tobacco smoke may also contain other unsaturaFed
chlorinated hydrocarbons with carcinogenic activity. This may include the
suspected human carcinogen 2-chlorobutadiene (chloroprene) as well as chlorinated
products of unsaturated isoprene, the major unsaturated hydrocarbon in tobacco
smoke."

Possibly a more serious problem than the presence of such small

amounts of vinyl chloride in cigarette smoke, Dr. Hoffmann said, is the indication
that chlorinated hydrocarbons may form when other plant materfals are burned.

He cited burning of trash, especially trash enclosed in polyvinyl
" plastic bags, as an example of a practice that ought to be examined in light

of che new findings.

i

1/21/76
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Figre 6. GC retantion and resoiution data for & mixture of cig- and
frans-B-octadecanss on a 12.5% EGS polyester on sianized siver
sutobenzyl Porand C colern using $9.0900% heliuwn camier at &
fow of 30 cm!/min, Cokamn tamperature, 180 °C

snce of Hj in the carrier gas. Zero Gas grade helium con-
tains about 1 ppm of Hg (12) which reduced the Ag* to Ag®
in 10 days of operation at 180 *C under the conditions of
chromatography. The packing was removed from the col-
umn, extracted with CH,;Cl; and Ag® removed with 5 N
HNQy. About 70% of initial capacity of the ionogenic
groups remained. In order to determine the effects of He in
the carrier, Airco No. 6 grade helium was utilized. Each day
for 44 days. over a total period of 10 weeks, two samples of
a mixture of the cis- and trans-9-octadecenes were injected
into the column. Figure 5 summarizes the experirnent and
depicts an initial decrease in retention time, reiative reten-
tion, and resolution sithough an adequate separation was
achieved throughout the course of the study. When the col-
umn was aperated above 180 °C, alkene retention times de.
creased, but bleeding of the EGS polyester increased rapid.
ly with temperature and loss of resolution was accelerated.
When this losu of resolution becomes excessive, the column
packing may be removed and regenerated as the Ag* form.
The extent of ‘interaction of solutes with the surface of
the aupposedly inert support in GLC is often debated. On

the basis of this s, there can he aa doabt that the sie
face does intaract .. is evidenced hy the effect of HMDS
upon retantion. in sddition, the difference in intersction of
AgSP with respect tis Lhp hydrogen-form support indicates
that solutes penetrata the liquid coating and upprouch near
to the surface. Tha surprising extent of cuating penetrution
was apparent when cis- and trans-9-ictadecenes were sep-
arated in 30 min at 188 *C with # = 1.45 on HMDS.treated
AgBP at 15% luading of ECS. When a column with Ar,
EGS was used, a resolution of 0.57 at 180 *C wus ahtained.
Thus, the approach described hare has utility for analytical
saparations, provides e probe for the study uf the migratian
of asolute threugh a liquid phase. snd may be used to mea-
sure interactions of volatile solutes with surface-bonded
groups.
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Chromatographic Determination of Viny! Chioride in Tobacco

Smoke

Dletrich Holfrmann,* Constantin Patrianakos, and Kiaus D. Brunnemann

Division of Envirsnmental Carcinogenesis. Arnerican Health Foundation, Valhata, N.Y. 10595

Gio B. Gori

Division of Cancer Cause and Pravantion, Nationsl Cancer Insiituis, Bathesda, Md. 200 14

A chemical-analylical method has been developed for the
guantitative delermination ot vinyl chtoride (VC) In labacco
smoke. VC {ram the mainstream smoke is lrapped on char-
coal, exiractod, and subsequenily converied lo 1,2-dl-
bromo-t-chiocrosthane (DB-VC). ihe latter is enriched by
column chromatography and determined by pas liguid chro-
matography using an electron capture detector with a high
sensilivily tor DB-VC. From the mainstream smoke of a
_popular 85-nwn cigareite without Hiler tip, we lsoiated 12.2
ng o! VC per cigaretto. The VC content in the smoke of

some domaeslic and foreign clgareites and lilille cigars
ranged trom 5 10 27 ng, and {hat of a marljuana cigarette
was 5.4 ng. The analylical dala suggest thal he total inor
ganic chloride in tobacco Is a determinlag lactar lor the
amount of VC in the smoke. VC may also be retessed into
our resplratory environmant during the burning ot other
chlotine-contalning organtc matter.

Vvl vhfoeide 1V s envsnbly nssocinted with miginsae
vont ofF e tiver in VO workees (7, 9, Eypemuee ol e,

ANALYTICAL CHEMISTRY, VOL. 48, NO. 1. JANUANY 1976 + 47
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Figure 1. Gas chromatogram of s conceritrate of vinyl chioride as 1.2-dibramo- 1-chioroathanae (DB-VC) from cigaremta smoke
Poak 1 = 3 diiromopropant: 2 ™ 2 GOMSMORYOPENE. 3 = 2 dXOMODUANE: 4 = 2 Jdlhromo-mbitana; $ = 3 Sromobutane and & TR¥OMObUlana: B {shaulder)

= 3 Sibcomobuiene; 7 (gt pask) = 1,2-diyome- t-Chioroethane {D8-VC)

ratas, and Syrian golden hamsters to VC in concentrations
as low as 50 ppm leads to the induction of various types of
tumors, including angiosarcoma of the liver ({-3). Until
now, VC has been identified only in environments and ma-
terials related to vinyl chloride and poly{vinyl chloride) {2,
2).

The relatively high reactivity of VC, as well as ita pre-
sumably low concentratiun in non-oecupational respiratary
environments, requires specia) analytical methods and sen-
sitive detection techniques. This study reports & quantita-
tive method for the determination of nanogram amounts of
vinyl chloride in tobacco smoke.

EXPERIMENTAL

Apparanius. A Hewlett-Packard gas chromatograph Model
T260A with %' N{-ECD was used for the analysis. Cigureties wers
smoked individually with a 30.port, automatic smoker 1 Heintich
Borgwaldi, Hamburg, Germanyl, Mass specira were derrrmined
un a Hitachi/Perkin-Elmer RMU-6D instrument by the Maw
Spectroscopy Labusatury ol the Massachusetts [astitute ol Tech.
nology and art s Hewlet1. Packard 3710-3980A GC/MYS instrunwent.
Conditions during analvais were: ion sourve, 135 *C; intertace, 3!
*C. NAMR spectra were ubtained with a Hitachi/Perkin-Bimes
AMudel R-24 instrument. The elemental chlorine analvsin was var.
ried out by Cinthzaith Laborstosiez, Kuoxville, Tenn.

Reagents. o-Hewne tpacteoptided was Teexhily distilled over
N -SUy b dreast proor to use Bromamne was exteicionl witiy can
vensrate) T SO, Setacated chiecosd wis obbiaasd trong thae it
burgh Netrezned Cacoa Co (PCIY = 12 50300, sdien gl st 190
1308 Creunn 1 Baker Cheanesd T, OV T pi G Chiram ) timesh
MY INR trom Apphied Sowence Labortutioa, puge vl chlarnje
gas frum Mathesen Gax rsducts, and viny] eblogide mixiere (4.5

Cppm inned feam Svott Restarch Laborataries | Plumsteadsalte,
Pat. [AIL experinseats with VU referenees were performed nnder
well veptilated hoods],

Cigareties. [omestic and foreign cigasetios were poschased on
the apen macket in New York City gl Wentehester Commy, HLY

A8 » ANALYTICAL CHEMISTRY, VOUL. 48, NQ. 1. JANUARY 1978

during 1374-73. The cigarettes were selected hy weight (£20 my of
averege weight of 200 cigarettas) and by draw resistance (3% of
average value of 50 weight selected cigacettes). Befure smoking.
tha cigarettes were stored at 22 & 1 *C for at lewst 24 hr in 4 cham-
ber with a relative humidity of 80 £ 4%, -
1-Chioro-1,2-Dibromoethanc {relerence compound).
Twenty ml of Lromine were dissalved in 1k il of 7.hexune.

Under magretic stirring st ~5 *C’, pure vinvl rhicride gas was bub-

bled sluwly theough the solution until the cudor disappeared. Most
of the solvent wus distilled 4t atmospharic pressure, and the re-
mainder under reduced pressure, |-Chlorn-1,2-dibroninethane 1di-
bramuwvinyd chloride, DB.VCY was distidled ol 32 ¢ upder 12 mm
Hyg pressure. It was sealed under dry nitrogen, covered with dark
paper, and stored at 0 *C, Uneler these cunditiong, DB VC remaing
unchanged for up 1o two weeka, The known DB-VC was character.
ized by NMR: 4.0 ppm, . 2H: 305 ppr t VH wod by MS 1o, rel
it 145 (28), 143, (1B0), 141 1305, 105, 107: 79, 81 [The parent
peaks U220, 222, 224, 2263 ol DBV are nal uhserved under e
cunditions; yee Figure 2| the ratine of the major Fragmenis ure con-
sistent with the natural abundanee o Br and O isatopes The pue
vity of the compound was ascertained by gas chronatogranhy

Gas Chromatography. The muosl satisfactory sepurulon of
PBAC from a cigareite smuke concemieate wits nbtained a1 B =C
on a 12400 by 2omav icd. glass coluaw fitled with Birv OV 17 on Gas
Chram Q (inemb 9100 5% Methane 1 argon was used as the var.
rier and purge gos with i ow eate of 22 mi/min, The relentosg
time foe DBV was 32,5 s Ui o ' N-ECD g 2me 0 e de
tevtion limit was 16 g B 0 peee inpebien The deiector e
spmonine was lineae i 0 he paavge at S I oy

Musdel Stadies. 1o vnsleb tests, 10 csutled e denisessiented that
EO w ol avhivated vhapasl pached anoe 02 e £ 0w b gloss
wubwe eonds chsed winls ghiss waalt avans VU quannitonvely, s
forzied agy ar ZUN0 e b VO Tronm o shreae ob sar 20 1l D enntaonng
EED ppor of VOV pemsmins vneliimped ens el Jar al b b
hed

The separation method was desclaped by blowing wiair sirenm
Mow rute 20 mb/seed of 4 L rontaining S0 ug ol VU theoogh o
Cambridge filler tOM-113A) Jopded with tar of 0 cgaretiey
faRM ), and thraugh 1.0 ¢ of charcea] with the gas thuse de.
pamiby tnm the vignteites, Alter losding with VU, the chatvasl was
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Figure 2. Mazs ipectra of 1,2-GRwomo-1-chiorosthane (D8-VC)
(parset lons 220, 222, 224, 226 are unstable and not delectad)

poured into a flask which waa kept at ~X *C and which contained
0.5 ml of brumine and 11 mi of n-hexane. The determination of
DB-VC by GLC from the solution aftsr column chromatography
gave recuvery rates of more than 95%. Two contrai rure (as out-
lined under Procedure), one involving extraction with n-hexsne of
charcoal with smoke gas.phase deposits (no bromination} and the
other involving bromination of charcoal without smoke (blank
teat), produced no signals at the retention time of DB-VC. (Al
equipment used was the same as under Procedure).

Procedure. f1clation of Viny! Chloride. An amount of tha con-
rentrate frum cigaretta smuke sufficiant (=20 ug) for mas ipec-
teal identifieation of the 1,2-dibroma aenvative of VC was collect-
od by several runs following the procedurs for quantitative analy-
sis of VC isee below). Each successive run was quantitatively and
qualitatively monitored by gas chromategraphy.

Quantitative Analysis. Thirty cigarettes (selected hy waight and
draw revistance] were smaked with a 30 port automatic smoking
machine at & rate of one puff of 2.-ss¢ duration per min, a pufl vol-
ume of 35 ml, to a butt length of 23 mm, The mainstream smoks
was drawn through a Cambridge flter (CM-113A; 92-mm diame-
ter) and subsequently through a glass tube {12.em X 6-mm id.)
containing 1.0 g of activated charcoal iglass wool at both ends of
the tube). Immediately after smoking, the contents of two such
tubes were poured into a flask [Reacti-Aask with serew cap and
Teflun-faced disk |Pierce Chemical Co.)] which was kept at —30
*C and contsined 0.5 ml of bramine in i1 ml of a-hexane. The

Nask was sealed and covered with dark peper, and the contents
were magnetically stitred for T min. An aliquut of the reactivn mix-
tute was chromatugraphesd with n-hexane on silice gel (mesh 50—
80} 1.0 X 60-cm 4t 8 column temperature of 0 °C, Fractions (aver-
age 7.3 mi) were cullected every 2 min. Fractions 13-15 were cum-
hined and concentrated slowiy under nitrogen at 45 *C to a 7-ml
volume,

This solution was rechromatographed with a-haxane on silica
gel mesh 60480 fcolumn .3 X 75-cm) at room temperature; 7.04-ml
fractions were cullected svery 1.25 min. An aliquot of (raction 24
wan analyzed by gas chramatography. {To ensure maximat recov.
ery. neighburing (ractions were also ansiyzed for DB.VC and, if
needed, combined with fraction 24),

(Quantitative Analvsis of Inorganic Chlaride in Tubaeco, The
technique emploved was the Caldwell and Mover modification of
the Volhard method (4), with the further change of {iltering the
wample solution with Nurite prior Lo titzativn, C1” was extracted
from tobacco samples according tn Yamazaki and Yamezaki (51

RESULTS AND DISCUSSION

A gas chromatogram of 2 vinyt chloride (VC) eoncentrate
from cigaretie smoke as 1.2.dibromo derivative (DB-VC) ix
shown in Figure 1. The column ettTueni. which by retention
time corresponded with DRV, was identified by it mass
spectzuam LFigure 23 The main peaks in the gas chromaio-
granms (Figure 1) with retention times lower than that of
DBV were idientified by sinss xpectrometry ax dibromo.
propanes and dibromobutanes; howevar, because of o lack
of reference compounids, we wers unahle to assign struc.
tures with the exception of one cnse. Five analyses of &)

Tabie L Viayt C.

ide in Cigareite Smoke, ngleig.v
Viayl cheboride

Me. of unalyva mataied?
1 12,8
2 114
3 12.9
4 10.8
5 181
Aversge 12.2
Std dev 0.90
Der coefficient T4 %

® Commercial, 85-mm. nonfiiter cigaretie. » Not carricted
for loases.

Table IL Vinyl Chloride in Cigarette Smoke

Burt viast ©
Length, kagth,  Chlunde,
Products mm mm ng/ag.

Referance cigarette IRI

Cigarette A NF 85 23 12.4
Commercial cigarettes

Cigarstte A F as 23 56

Cigarette B F 8% 23 144

Cigarette C F 45 23 11.4

Cigaratte D NF 70 23 1t.9

Cigarette E NF 70 23 15.8

Cigarette G F 1) 23 2.9

Cigarette H NF 85 23 2.2
Commuercial little ciga:: )

Littie cigar A F as 23 id.4

Little cigar B F 85 23 27.3
Charcoal filter cigarettes?

Cigarette A with F a5 35 5.1

Cigarette A with F cut off 80 10 153

Cigaretie B with F as 35 1.3

Cigarette B with F cut off 80 10 5.0
Marijusna cigerstte 85 23 5.4

@ F: Filtar; NF: nonftlter.® Cigarette column smoked: 50

mm.

cigarettes each yielded an average of 12.2 ng VC isolated as
DB.VC from the mainstream smoke of an 85.mm (1.8
blended cigarette without filter tip (Table [). The recovery

rate was found to he at least 85%. The minimum recovery
rate wax calculated by directing knawn amounis of VC in
sir through charcoal which was earlier loaded with the gas.
eous phase of the mainstream smoke of . 20, ur 30 stan-
dard cigarettes, respectively. After completing the analyvais,
we calculated the recovery rate.

In addition tu the standard nunfilter cigarettes, we ana-
lyzed the mainstream smoke of sume domestic and foreign
cigarettes, of two little cigars, and a marijuana cigarette.
The results are summarized in T'able 1l and indicate signif-
icant differences in the concentration of VO in the main.
atream smoke of commescial cigareties. As expected, the
smaoke of cigarettes with charcoal filler tips containg signif-
icantly lower amounts of VO than duoes the smoke of ciga-
rettes without this type of filter 1ip.

CH radicals are lung known to be geneented during the
hurning of tobacce products (6). Since many tabacen can.
siituents give rise to CH radicals, a search for possible spe-
cific precussury fur the C.H, inoiety of VO appeiss rather
futile. On the other hand, tabacen contains 1rices of resi-
dues uf chiotinated pesticides (7), rome unknown, chiori-
naled crgante componnds (6, &), and up o of inoraie
chlaride (92010 s, therelore. roasonable e nssume thot the
inurganic vhluride in tobaceo contribtes signilicantly to
the concentration of VU in the smoke. This hypoth 1
supported by the vhservation that the gmount of = vl
chloride in cigaretie smoke is determined by the core -
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Figure 3. Corvalation batween incrganic chioride and tatai chierine in
tobacco ana vinyl chionda in Cigarette smoke

tion of inorgsnic chloride in tobacco (J0). Figure 3 indi-
cates that water soluble chicride, as well as total chlorine,
in tobaceo may contributs to the concentration of VC in
the smoke. We realize that detailed studies are needed to
ensure the nature of the major precursors in tobaecs for the
chlorine of VC in the smoke. Nevertheless, we should not
disregard the possibility that also during the burning of
other plant materials, and in fact of ail organic matter
which contains chlorine, vinyl chloride can be generated
and can be released into our respirstory environment, as
demonstrated for marijuana smoke.

This study has shown that smoke contains up to 16 ng of
vinyl chloride per cigarette, and 27 ng of VC per little cigar.
This amount corresponds to & concentration of about 30
ppb. Based on human data and resuits from animal studies.
it appears to us that these minute amounts of VC will nat
contribute o a measurable degree to the carcinogenic ac-
tivity of tobacco smoke. It should be realized, hawever, that
we have directed our analysis only toward the identifica-
tion and quantitative determination of vinyl chieride and

that tobacco smol  may also contain other unsalurated
chlorinated hydrin  une with carcinogenic activity, Thn
may include the suspected human carcinogen 2-chlurnhy-
tadiens {chloraprene; 11, 12) ga well ax chiorinated prit.
ucts of isoprens, the major unsatured hydrocarbon in to-
bacen smoke.

NOTE ADDED IN PROOF. This study was presented ot
the 29th Tobacco Chemists’ Reseurch Conference {Cullege
Park, Md,, Oct. 8-10, 1975). Two questions srose. 1) How
much VC is in ambient air? Using the ubove methnd, at
different times we passed 20 L of ambient laboratory aie
through charcoal. The extract of the charcoal was each
time free of VC. 2} s VC artificially formed frum the ethyl.
ane of the smoke (trapped on charcosl) end the trace
amounts af chlorine possibly present in the hramine? Tu
angwer this question, we led 400 ml of ethylene (CP.Ma-
theson Gas Products) through chaccual and, using the same
bromine, we processed it in the ususl way. We did not oh-
sarve a signal in the gle at the retention time of DBVC
uaing the ECD at twice the usual sensitivity,
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Thin Layer Chromatography/Densitometry with Transferable

Calibration Factors

H. Bethke sand R. W. Fref*

Analytical Research and Development. Pharmaceutical Division, Sandoz Lid., 4002 Basie, Switzerland

The peinciple of a transterable calibration {schnlque Is dis-
cussed and Iniroduced with axampies of dihydroergoiamine.
The Qquaniitalion of spots Is carrled out with direci LY re-
flactance speciromeiric measuraments of methylergo-
basine on diffarenl seriss of chromaltoplates. The applicabii-
Hy of this same calibrailon irans/er model {0 In silu fluores-
conce measurements which require a derivallzaling reac-

80 o ANALYTICAL CHEMISTARY, VOL. 48, NQ. 1, JANUARY 1976

tion afler saparation is demonstrated with sampies of digox-
In, The reproducibility of |he results obtained Is comparasie
o individual calibrafiLa carrled oul for each plalm {rel etd
dev about 2% ). With lhe use of transierable cailbration, §
analyses can be carsted oul onone 20 X 20 cm plaie which
represents an Increase 0 capacily of 60% comparod 10 a
previcusly discussed method,
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