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TERNAL CORRESPONDENCE
CARBlDE
CHEMICALS AND PLASTICS i RIVER ROAD, BOUND BROOK, NEW JERSEY 08805
To (Name) Dr. F. G. Willeboordse Date November 2, 1977
D ision Chemicals & Plastics
Originating Oept, R & D

Bound Brook, N.T.

Answering latter date

Mr. R, W. Annonio - NY Subject Analysis of VCM in PVC Resins

Dr. J. J. Brezinski - SC
Dr. L. E. Brydia - BB
Mr. A, E.Gabany - SC
Ms, O. M, Garty - BB
Dr. R.A, Gregory - BB
Mr. R, W. Lasher - NY
Mr. N. H. Reinking - BB
Mr. W, I. Wertz - BB

/Mr. R. N. Wheeler ~ 5C

Attached is a copy of an analytical procedure for residual VCM
in PVC resins sensitive to about 1 ppb which was developed by the FDA, It is
quite possible that this may appear as a resin specification in the PVC regulation
which is said to be coming out shortly (@fter two years incubation)., We suggest
that representative solvent vinyl resins and/or cured coatings be examined for
residual VCM by this method so that we do not have any unpleasant surprises

later.

Very truly yours,

‘WBA/bhm W. B. Ackart
Att.
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To: All members of SPI-VCM/PVC Mailing Lists

letter Highlights

(1) The Food and Drug Administration
has provided a preliminary, unofficial draft
of an analytical procedure which it has
developed for the determination of residual
vinyl chloride (RVCM) in polyvinyl chloride
(PVC) plastics. The analytical procedure
has a claimed lower detection limit of

' approximately one part per billion (ppb)
in the plastic. Residual vinyl chloride
levels ranging from fractional parts per
billion (estimated) to the low ppb range
were reported for a variety of plasticized
PVC packaging materials.

(2) ¥DA Commissioner Kennedy has
stated that the Environmental Protection
Agency (EPA) ought to exercise regulatory
authority over public water systems and
should exercise responsibility for the
safety of tap water provided by public water
systems. A formal agreement with EPA to
this effect would place regulatory juris-
diction of PVC potable water pipe completely
under EPA.

"-dies and Gentlemen:

The purpose of this letter is to report on two
matters relative to the Food and Drug Administration's (FDA)
posture regarding polyvinyl chloride plastics. Activities

of other agencies will be the subject of another report.
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Analytical Procedure for
Residual Vinyl Chloride

We have previously informed you that PDA had been
developing an analytical procedure for the determination
of RVCM in polyvinyl chloride food-contact plastics with
a claimed lower detection limit near 1 ppb. We have now
obtained a preliminary draft version of this procedure and,
despite its acknowledged preliminary and unofficial status,
we are distributing copies with this letter because of the
liklihood of widespread interest in the subject. 1In addition
to a description of the methodology, the report includes
the results of analyses conducted on a variety of PVC packag-
ing materials; RVCM levels ranging from fractional ppb
(estimated} to low ppb concentrations were reported even
for plasticized films. The report further indicates that
the presence of vinyl chloride in these samples was con-
firmed by mass spectroscopy.

Briefly, the new procedure involves the dissolution
of the PVC sample in dimethylacetamide (DMAC), sparging
the solution so obtained with a stream of helium to volatilize
any vinyl chloride obtained in the sample, absorbing the
volatilized vinyl chloride in ethanol at dry ice-—acetone
temperatures, and finally analyzing the ethanol containing
the vinyl chloride by means of a headspace procedure utilizing
a gas chromatograph with a flame ionization detector.

Although we have not learned enough from our FDA
contacts to draw any firm conclusions as to what FDA will
do with regard to its final PVC Regulations in light of
the development of this methodology, the possibility of
strict application of the considerations set forth in the
recent acrylonitrile beverage container decision when viewed
in the context of the reported detection of vinyl chloride
in all the samples listed in the FDA report indicates the
need for close attention to this area of regulatory activity.

PVC Potable Water Pipe

Many of you will recall that FDA had proposed (Sep-
tember 19, 1975) that PVC water pipe be the subject of an
Interim Food Additive Regulation until gquestions regarding
the possible migration of vinyl chloride to potable water
had been resolved. 1In Comments filed by The Society of
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the Plastics Industry, Inc., the argument was presented

that responsibility for public water systems including the
regulation of potable water pipe had been assigned by Congress
to EPA and that, therefore, the proposed Interim Regulation
was beyond the scope of FDA's authority.

Shortly thereafter, an Inter-Agency Task Force was
set up to resolve the jurisdictional question between FDA
and EPA in this and a number of other areas of potential
overlap of jurisdiction; however, no final memorandum of
understanding has ever been issued despite reported staff
agreement that the regulation of PW potable water pipe
should be an EPA responsibility.

More recently, we reported that EPA Administrator
Costle had asserted that this regulatory area was one assigned
to EPA, Now we are enclosing (with the permission of the
editor) reproductions of pages 18-20 from the October 17,
1977 issue of Food Chemical News which indicates that Commis~
sioner Kennedy is likewise in agreement that regulation
to assure the safety of public water systems is an EPA
responsibility. This report is particularly encouraging
at this time since it is generally understood that the
Bureau of Foods is making plans to reach some final decision
on the long-pending proposed PVC rule making and will begin
the preparation of a final Regulation in the "near future."

We will continue to follow these and related develop~
ments and will report to you as fully and promptly as we
can. In the meantime, if you have any gquestions, do not
hesitate to contact us.

Cordially yours,
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The (.wormination gat Lonfirugtion of > 1 pPg Restdual Vieyl Chlo
Palyvicyl (hloride Food Packaging ‘

J. LAGRESCE DENMISUN, CHAKLES V. BREDER, TIIOTMY McNEAL, ROGER C.|SHYDER,
Load Ay ROACH ARD NS A, SPHOH :

Diviston of CheaMstry and Physics, Suredu éf Foods, Food and Drug
tcainistration, masnington, NC 20204 i

| |
ALSTYRACT

The deterctnation and confirmation of re#idual vinyl chloride (VC)
nolyvinyl chlaride (PYC) foou packaging/cutericls {s described.-

YL seckaging naterdals are Jissolved in di«ethylacatlmlde tnhkc . ¥C
is sperged from solutfon with heliunm gas end °°l;fft°° in sealed vials
of ethanol, LUrtection and quantitation of VC is,performed using &
meadspace sampling technique and standarngas chrozatography (6C) with
tlaum-ionizatiun setaction. &C paak heigqts of about 52 full scale
defluction (FS2) are ohtatned for sanples,of PVC containing Y pp vc.
Polpmer sanples taken from tubing, bluod #lgs. Tood packaging filcs,
bottles and unprocessad resin wera analyzed, Residual VO levels ranged
fros 0.2 ta 913 ppb. Coafirmuation of VC was done by GC/MS using selected
fon recording of m/z £2 and 64 §n conjunction with full pass scans

to {aantify conjonents eluting near VC. ;
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The cetection and guantitation of wvinyl chiloride (VC) {a various
satrices have beer continuing problews for the past several years.
Since the foplication of VC as 2 cause of anglosarcoma of the liver
(1) and several other {seases (2), there Las existed a need for a
highly sunsitive and specific analytical method for the determimation
and confirmation of residual vC {n PVC food packaging saterfals.
Previous work in this leboratory (3) was limited to quantitative
daternination of VC from PVC solutions at the 1 ppm level by direct

GC injection.

Fecent work has shown that neadspece sampling techaiques can fn-
crease sensitivities cown to the low ppb range (4,5,0,7). FP¥YC
caterfals or VL solutions were held 1n sealed vials and heated for
fast eouilinration betwwen Yiguid or solicd and vapor phases. A large
aliquot of the headspace wes withdrawn for GL or 6C/MS injection.

Further increasc in apparent sensitivity nas been achieved by
concentration of VC frow the polymar solution 1ato another solvent
usfng » sparging technique. This was suggested ty Fellar and
Lichterberg () anc has been used Ly Japanese sclentists (9) for

seyeral years.

de have modified the sparging and headspace sampling technfques to + -
aadtain the Jascribed prulsdunet—which-permit the deternination and
confirnation of 1 ppb ¥C in PVC raterfals. Polyser saqples of tubing,
tottles, tlooc bays, food packaging filus and unprocessed PYC resing were
analyced usinyg flaze fontzation cetection (FID) and confirned by GC/MS.
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Cautfon: Sfuce vC is a zas at roow terperaturg and has been
cesiynated a carcinogen {1,19,11) by tahalation, special handling pre-
cautfons wust te taken to preserve the fntegrity of the standards as
~€1' as to ensure the safely of the analyst., Only the septi-sealed
vials describuec under Apperatus were founo satisfactory for handling VC.

meugeﬁl:

ct Vi) andordde. -= (1) Three b cylinder (39.%: pure),
atheson, or ecuivalent, () VO ias stanvard (1.00 prs) contatning
Z.u ng ¥/ dn pitrogen, (G Scientiffc Gases, Yearny, LJ 07029 or

eguivalent.

{£) Ethangl. -- Atsolute, Publicker Industries, Inc. or
cavivalent, Prior to use, test 10 show absence of co-eluting vatertals
st the retention t4ue of v( uauer the condftions of analysis.

(¢) Dt wethylacetawide. -- 3 K;, Eastaan Practical Grade or
equivalent, Pre-sparge the entire reagent bottle with hellwu for
i3 days befurc use. Prior to use, test to show alsence of co-
eluting materfals at the retantfon tiwe of VC under the conditions
of analysis,

Ao aratus

{a) Screw-capped tottles. -- fwe 0z narrow couth, 3340.0 nl,
tew Scfentific Supply Co., “o. 1U-4256, or equivalent. Sizflar
bottles with 7 02 capacity. Caps with Yeflon-1ined septs {Alltech
Assoctates, »o. 947, or equivalent).

UGS
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(L) Bas syringe. == Ywo, %, and 146 .1, Precision Samdling,
Pressure-Lok, series A-Z, or equivalant,

(¢) Hiui-vials. == 5 nl, with cops and Teflon-lined septa.
Alltech Assocfates lo. 9500, or equivalent.

(a) Collection vials. -= Perkin-fluer F-42 headspace analyzer
vials with gray septe and aluntnwn geals, Capper (P-f No. 105-C106)
and gecapper (P-F so. 105-0197) for vials, or equivalent.

(c) Sparying apparatus. -- See descriptive drawings in Figs. )

whd <.

(f) Forced draft oven., -- Precisfon Scientific foepany, Theleo
Hodel 14, or egquivalent,

{¢) Ges chrosstograph. -« l'zwlett-Pyckard Model 7620A, or
equivalent, equipped with tewperature programer and flare fonization
Jetectors, Cperating conditfons: Temperature (°C) -- {njection
port 200, detector 250, column 310, Aftar VC elution (v 7 min) prograr
colunn to 130 at fastest rate and hold for 20 sin; gas flows (r1/nin) —
carrier (Me), 35 (0.7 rotaseter), makeup gas (He), 30, oxyyen, 345,
(3.3% rotaneter), hydrogen, 35, (0.75 rotaeter), electrouster setting,
ex107 1 ofs,

(.} Chroratographic columm. ~- &' x 173" 0.0, cofled statnless
steel (SS), f1llad with 80/100 mesh Porajak R, retention tine of VC
approximately 7 wln,

e
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(1) G2s cirgsatorraph-tass spectro -ter. -- Finnfgan 21200F

eloctron fupact quacrupole mass speclroscter equipped with Finnigan
Y50C yas chronatoqrapn ans Finndzan €10u gata systeu.
P11 Lass scans and selected fon recording of m/z €2 and 64 were
sutatned umier Coguter control. Ooerating conditions: Tomperature

" -a 4njecior 170, column 1L, soparator 214, transfer line 210;
after ¢C cluted, colu.n venteds and programned to 1.0°C to clear solvent
from coluin: carrier gas helfu. ob al/uin; ssmple stze 2,20 ) headspace
at s ezlurn Vistes under (h),

(4) FPist bottles. -- Tiint ‘ Jass 1& oz rarrow routh, sCroew cap
vottles, Fisuor Scientific (oupiny Jatalos “witer s« 37D or
Avalent, with foil Mined caps.

~¢raratfon of Ltrandards

securately wod i @ ¢ 0 narrow outh bottle, 'ini-Vial cap, and
septub., Aol W0 ) absolote etharol tu wuighe! Lottle. Cap and /i
reweigh. 1. & huod, prepnare YC stock solutfon tn this Lottle by

vekly ancapping tottle and adding L.5 - < 3 Vguid VO frow frverted
reeser-cacled cylinder of ¥C. I-redfately cap bottle tishtly anc
1x well by shaking, “ewelgh and calculate VO concentration by wefght
(v 1u,00=-40,02 pi:).  2flute this stock solution by withdrawing aliquots
through the suptus with a syringe and injecting fnto & weighed, sealed
contajrer (1 oz dottle) of ethanol. ®ewelgh and calculate VC concen-
tration elther 10 weight/weight ur fn weight/volume units (~ IC ppx).

s solution fs stuilarly d4)utzd to yleld a solution containing 1-% ppu.
“ahe final dilutfons tnto Yu .1 of ethanol {n a collection vial,

Jare working standards §n the 1 - 50 ppb range, 1f refrigerated,
< 18 workingy standard §s stable for a perfod of up to oqiﬁggek;
rultiple sapte. punctures chorten the working 1ife of the standards.

.
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Determing the actual VC concentration in the headspace of the
above working standard under conditions of analystis By €iract €sf:’
parisop to the standard gas (1 ppm in NZ) eantaining 2.6 ng Veimi.
Calculate an average partition coefficient using the followjug

equation:

fquation #1:
Partition Coefficient = & = 2914 m1 o 4 o
CL NAVALN ]!

where Cv - Concentration in vapor (headspace)
CL = Concentration in liquid
.29 = 29% determined to be in headspace
14 ml = Volume of headspace (13 mi) plus volume of syringe (1 ml)
.71 = 71% determined by difference to remain 1n liquid
10 m1 = Volume of ethanol standard

Preparation of Solvents and Samples

Check the absolute ethanol to be used in the collection vials for materials
co-eluting with VC by carefully pipetting 10.00 m1 into one of the vials
and sealing the vial with a nand capper. Analyze as described under

"Analysis."”

Dri1l two holes into the cap of the 3 kg reagent bottle of dimethyl
acetamide {DMAC) and run a 1/16" Teflone or stainless stesl tube to
the bottom of the bottle through one of the holes. Sparge the DMAC using
2 slow flow of helium (5-15 m1/min) for several days at room temperature
prior to use. After DMAC has been obtained which is free of materials
co-eluting at retention time for VC (determined by running a reagent
blank), add 200 m1 to a 1 pint bottle along with a 2* Teflon coated

magnetic stirring bar.

UceC
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Cut tnick PVC sasples such as tubiag and Lottlas Into suall pleces
which will it throwgh the neck of the narrow =guth pint bottles.
Prepare f1ls by rolling the saxgle into 4 long narrow tube which can
be cut fnto short sections to fit into the tottle. Accurataly weigh

20,00 4y of PVC =aterial and add to the bottle containing 200 ml
of THAC and the stirring bar. Tightly cap the bottle using a cap
‘h a fotl liner, and stir contents until the PVC 1s cocpletely
dissolved., Complets solution requires stirring froa two hours to
sveérnight, Jepending ou the PVC forewlation Ynvolyed. Highly
plasticizes saples dissolve sore readily than do the aore rigid
caples. (hote ~ Opaque solutions are generally obtained when the
PVC cozposition contatns fipact wodifiers or pigrents.)

Joalysis

‘ster the PVC sasple §s dissolved in tle pre-sparged OHAC, #dd 10.00 m}
- absolute ethansl to each of two collection vials. Jntercomrnect the
vials 'with short lengths of 1/16° SS tubing as shown in Fig. 2, and
coo! {n a thick Ury !cc' - ethanol slurry for 30 =in befors use, Fit
the bottle containing the PVC solution with a tight cap equipped with
_ /16" S5 sparye tube extendisg to the bottom of the bottle. The

apparatus 1s shown tn Fig. 1.

lcoerse the pint bottle containing the PVC solution fn a steax bath
and add helfun sparye yas via a needle valve through the /16 SS
sparge tube at & rate of & 3% . 1/.:4n, Tuickly leak chack the
»oparatus by applying Siocp® to all Jotnts asd brisfly plug the
final outlet tube tn order to build up pressure. After Teak checking,
allow the sparse qas to freely pass through the PVC solutiom, through

¢ bulkhzad fitting, Into the effluent tube and {nto the collection
visls famers2d in the Gry Ice’ - ethano) slurry. Sparging apparatus

{s shown n Fi5. 2.
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After spéfging for 2 to 2 1/2 hours, disconnect the collection
vials while sti1l cold, decap using the decapper and re-sgal ysing #
fresh unpunctured septum. Analyze vials immediately or stpre ynder
refrigeration for no longer than 2 days. For analycis, heat
vials to 90°C in either a water bath or a forced draft pvep and
allow to equilibrate at this temperature for a minimym of 1 hour.

Heat a gas-tight syringe having an integral valve to 90°C in the

forced-draft oven. Wear gloves to use the preheated qas-tight

syringe and withdraw 1.00 m! of headspace. Close the svringe valve

and return syringe containing the sample to the oven for 5 min to
vaporjze any condensed solvent. Remove the hot syringe and immediately
thject the sample into the gas chromatograph. Make standard VC gas
injections (1.00 ml, 2.6 ng) both before and after each headspace sample
~jection. Quantitate the unknown using the following equation (#2)

where
opb VC in PVC = Total ng VC in sample _ (na/ml in HS)14 m! + (ng/ml in Lig)10 m
20 g 20 g
combined with equation #) v, 0.29
CL
where L = Ly
0.29

Equation # 2 giving
Cv
ppb VC in PVC = (Cv)}4 mIZQ'ItﬁggIIO m
g

ov fam o+ %%‘gl]
20 g

"

]}

2.42 Cv

The remainder of the sample in the collection vials after GC deter-
Jiination of residual VC is used to confirm the presence of VC by GC/MS.
Equilibrate samples at 90°c for 1 hour in a constant temperature
*bath and withdraw a 2.00 m] aliquot of headspace with a preheated gas-tight
syringe having an integral valve. Inject the sample quickly into the GC/MS
to minimize cooling of the syringe and condensation of vapor.

UCG
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Calouvlate the rasponse areas of /¢ 62 and v using Finnjcan Re-
viston U4 softwere. Calculate the relative abunsance of «/2 6z and
4 frou the respunse areas at thi retentfon tiwe of vinyl chleride
end cwpare to theoretical 2:1 ratio.

Fosults and “fscussion

Previous work 1n tnis laboratory indicated that quantitative
seterainations of V€ 1n PYC at very low levels would require a
conbinatfon of headspaze sanpltng and sparjing, {llcadspace technigues
nave the advantage of 2llowing larger portions of the VO present
fn the sample te be dnjected into the ,as chromatograpn than could
be done by c¢irect tnjection of solutiars, Undesiratle corponents
Lan often be recuced or eliuinated. ‘lufortunstely, the accurate
.eteraination of low ppb levels of VO in solid food packaging
caterfals could not be achieved using headspace sarpling alone.

This s Jduc to differing and unknown cquflibration times froa sawple
to swyle., .irect headspace sapling has been shown to reliably
setect low levels of VO 4n several food stalating solvents (). If
ihe polymer 15 Jdissolved In a suitable solvent a favorable partition-
ing of VC into Lhe healspace cay be obtained. Mwur desire to use a
relatively dilute polyner solutfon to Ynsure rapid equilibration
rasulted §n a Yow Lotal VC concentration in the heacdspace for sarples
contafning ¥C at the ppd level. Therefore, an additfonal concentration
stey was needed.  Sparqging proviced a means of transfering Y( from a
solution of low concentration to one of hisher concentration. The
cocbination of s;arging and headspace sapling technigues produced
the desired sensitivity.
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AT was chosen to Cissolve the PVT because of {ts excellent solvent
properties and 1ts low volatility. .hsciute ethanol was chosen as
collection sulvent because §t recains & 1iquic at Try tceﬁ temperatures
and 1s an excellent solvent for vC. Helfuz was chosen as the sparge
«agy tecause of 1ts low solubility in ethanol.

The sparye tratn was designed to use readily available coiponents,
the pint botlle Leing chosen for fts convenience in holding 20 g of
PYC A 233 2 of VAT withoul rutratpneent of the "WAT {nto the Sas
strea . o2 Lreaksge of Loitlas occurred at the threads, possibly
Jue 1o overtiontentng, (actiafng niszatel, or ({fferences 1n co-
cfficient of capansfon hatwizen the ulass and trass used in the cap
siruttion. ~ larcer bottle {1 ot) could be used for the Jeteritnation
C0 2t Towwr levels where o larger savile would Le required. Figure

LR

~uy tne Jetalls of the cap and Filjure . shows the assesdblea sparging

“ratus.

0 analysis of the headspaces of severdl PVC sa.ples following

=warging Joorstrated that VO coulu not be aleguately rasolved from
or couponants asing Carbowax 20 M or Silar 10 € liquid phases in
conventiona) packed columns. Chrowosorb 101, Chrozosord 103, Porapak
T Parapak K. oond Tenex 67 also provided inadequate resolution.
Chraosorh 104 was warginally useful but {s rot recos.ended. The
Porapak M coluun was selected for fts excellent resolutfon of VO
fro.. 211 encountered fnterferencas except une curponent cluting
after ¥ ehich so wifues precluced Laseline resolution. GCNTS
anglysis showesd that this corponent was fsotutane. ‘hen using the
norous polyar culuas, fro. 4L rin to 1 hour wes raquired tefore the
tase e was considered s lequate for the next analysis.
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4e were unalle to outaln syrinnes capable of sustained use at
9G°C. Syringe leadkaje probless were otcasionally encountered
due to sustafued useace at 50°7. Syrinjes were tested by pulling
hick the plunger, closiny the tnteyral velve, and pushing on the
plunger while holding the syringe under water. & streaz of btubbles

indicated Yeakage and the syringe was Zdiscarded.

Pre-sparying of the THAC satisfactor{ly remved possitle fnterferences
containad therein, o attespts to clean up tha atsolute ethanol were
~ade. If materials co-eluting with V( were present o the chrcantegrass
of the blauk ethanol, a new contatner was opened and checked. In general,

futerferences were not @ problan.

Before attespting the analysis of unknown PVC aaterials, a complete
analysis of a reagent blank should be obtained using the sparging
spparatys vescrited. A known amount of VC should then be sparged froa
the apparatus to check for recovery, laakage, and the GC retention
tiae of VC under operating condftions,

The detercination of the partitfon coefficiant (C.29) was made by
analyzing ¥C-ethanol solutfons ranying 1n concentratfon from 2.5 to
A0 ppb. These solutfons (10.00 ml) were prepared in collection vials
and analyzed under the conditions of the armalysis, An average of 37
determinations showed that 25X of the Y partitioned inte the headspace.
This was denonstrated by direct coapartison to the standard gas {1 ppm {n

N,) which contained 2.6 ag ve/ml. Equation (1) was vsed for calculation

of the partition coefficient. Standard deviation of all detersinations

was 0,075,

Spiking and recovery studies at levels of 7 to 26 ppb VO {in DVAC and
13 PYC polymer solutions in OWAC ware carrfed out for the antire
procedure. Tha aveérage recovery for € analyses of WAL containing mo
PVC was 92.. The svcrage recovery for 21 polywer solutfons was $37.
Tre PVC for the recovery studies wes free of resfdual ¥C. (sote: PVC
contataing o VC was obtafned by several precipitations froc




Letratyerofarsn (T4F) 1nto -wthanul. sLost S0 4 of PVC frow tubing

cr file was Jdissalve) tn a cindben arount of THF. This solution was

clonly guured 4412 & vigorously stirred t-aker containing ethanol.

Tie ratdo of the THF solution 1o 2tLanol was etout 1 10, The pre-

Ji-ftated PVC was filterea onto a large 2uchner funnal and sir Zried.

» processing Yar,or quantities of PVC, a large si2e blender was used
ehe precipitation. Cenerally two to three precipitations provided

Pyl §f the starting PVC contatved a0 ore than atout 1 ppw VC.)

t variety of PVC raterials were snalyzed using the ethod Jescribed
and are tabulated 4n Table 1. A typical FID chrosatogranm s shown in
©- 2 3long with the chroatugran of the reagent blank. Thirteen savples

vere analyzid ona foun! to contadn V€ 2t lavels ranging from G.3 to 912
rt in these PVC Torualations,

ss syvcirowtry was the confirsation step in the s&thod. It proved
vrivatle $n the cevelopwent of the aethod by faentifying coaponents
5 oeer the ratention tine of vinyl chloride. This {nsured in
= final proceiure that there were nv corponents co-eluting with the
i) chloride that would have invalicated the € cuaniftation. Full
TCS scans (/2 16=50U) of Y of the sawples chronatographed on
aah v were obtained to 1lentify the co.pounents 2lutiny near
.Y cllorfee. Fligure © 4s the 1otal fon current profile of & Lypical
s wle recorded froa the ulution of carbon dioxfde uatil the elution
uf ethanol.  The reagent Llank, ana the samples were found to contain
cartenyl sulff iz, aronene, water and acetaldelyde. Chlcronethane
{sobutane and Lutune were 1dentiffed 10 rmost of the sar;les. The
retenition tiues of the corponents tientified 4n each of the sarmles
.:fve Lo vinyl chloriae are Yisted Yn Teble 2. Tientification of
1) co.gonirnts was based on spectral internretation and comparison
refercice €c.pounds analyzed under the fdentical £L/!1S conditions,
sanale represanted by Fiy 4 contadngd 2 ppb VE. At this level, a
Y0 response was not evisent in the total ton current profile but was
redcily wpeparent fu Fig © which s the selectod fon current profile

of thfs s=ml_.
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Selected foi rocording of /2 L0 and (4 was uscd to confirn the
presence of ¥0. The cheracteristic 3:1 ratio of these tons at the
[eten&!an ti.2 of VYO produced ty tre oaturel abundance of JSCI and
‘::\ in the twlecular fon of VC fncrcased the specificity of the
wetnod, Tnis ratio was regroducible to within 23 of the theoret{cal
ve..c when the leve!l of restoual ronoaar in the poly er was 1 ppb,

czattaring thts 12 52 and w4 ratlo fnsured that only compounds
containing ave chlorine atou an) thus the elesental corgosftion of
vinyl ctloriic as a <olec.ler fon or frag.ert are pessible interferences
10 thi rass spectironeiry confir atfon, Chlcorobutenes, epichlorohydrin
an’ Sleklorsethan. ary Jos molecular weight corpoands that prrocucs a
frog nt al /¢ 22 containing one chlorine atum and are potential

orferences 10 the oass spectrometry confirsation. Aralysis of

es of epichlerobydrin and dichlorcetiane Jevousirated that they

cwte after ¥C.  The chlorobutenes bedina heavier than butene would
alen lute later than ¥C (12).

Toc Tack of co-elutine, natertals that would have interforred
#ith the FIU results made it unnecessary to quantitate the sasples by
0%, nood quantftation by S0/ requires strict control of the
aunalytical conditions an? the construction of an analytical curve from
standards aralyzed sirultaneously with the sasples. Such an effort was
consivered relunosant 1n this case.
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Table 1. PVC Sauple Sunsaary

Sauple g, ‘wple escription ve found® {ppb)
1 Rigld calendared food grade sheet 1.2
2 Thin plasticized foud f1lu 2.5
3 Thin plasticized food fikn 2.
4 Plasticized tlood bay 1.2

Tofn plasticicad copolyoer food film 2.)

¢ Thin plasticizes fooe 41 0.6"
7 Plasticized fand ana i1k tuding 0.7b
> Flasticizcd beverage tub|n-3- 5.7"
3 Aigid vegetatle ofl bottle 120

L Rigid French water bottle 813
1, french bottle wolding coepound D.ﬁb
1c Titck plasticized canning sheet 0.4b
15 Plasticized blood bag 0.3°
A “28gent blank D¢

nantitated iy tangent skiuning VC pesk and neasuring peat hefght

Uestivated value - below rethod's quantitation Taft - " )

“:one detected / : .
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Table 2. - Retention time of identified comp nents relative to ¥C

- r

[] @ \ 1
& »w o o | w 3 5 3 S —_
. 8T 82 ® = £§ +« ~—T &5 ¢ 7 g wg 2o 8
a [= £ ¥ Fal - (=} (=3 O Lo a > O 0 QU + Q o 1 W = L
Sample Ho.” & 52 53 £ £ 3 &5 £= & £ Y £ 28 A% %
- [ - [ (= 9 [+ W wE = 4 > ) - €0 ol I [sa] LIS I pus — T [
1 155 .42 Hone .69 71 1.00 1.07 1.20 1,22 1.76
V4 155 .44 .50 A .72 1.00 1.19
K| 155 .47 .55 13 .74 1.00 1.37 1.17
4-tube 1 155 .46 .55 .67 1.00 1.05 1.21 1.21
4-tube 2 155 .42 .7 1.21
5 155 .44 .51 .70 10 1.00 1.20 1.20 1.Rs
6 155 A4 52 .M .72 1.00 1.20 1.26
6 120 «32 .42 .59 .65 1.00 1.20 1.22
7 155 .44 .52 .70 .72 1.00 1.20 V.22
8 155 44 .53 .70 g2 1.00 1.06 1.14 1.17
" 155 A3 .72 .10 1.00 1.20 1.20
12 155 .50 .69 .69 1.00 1.20 1.21
13 158 .46 .52 70 .70 1.00 1.07 1.20 .20
13 120 . 31 .40 .64 1.00 1.20 1.20
2 ml Biank
{spiked) 155 .43 .49 .70 .70 1.00 1..23
2 ml Blank
{ tube 2 1585 A3 .70 1.17
2 ml Blank
(spiked) 1Mo .10 N .42 .66 .66  1.00 1.78
Dichloroethane 155 - elutes after ethanotl
1,3-Butadiene 155 51 1.18 1.27
10 41 Butane
lighter 120 A3 .1 n.ms
cis-2-Butene 155 138
Acetaldehyde 155 1.2
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;—— Inside bored to /4"

<2 1/2* Brass bulkhead fitting

Silver soldering 2,.

Brass hex cap

{

f

|

(] ]/4\6 \
flat to flat) N
Al ‘

-
-

7
-
. — - — i — ——— -

-
-

!

r"l—_—-——-———-—=

Teflon or poly-
ethylene gasket

é ) 2l ——Bottle threads

"Z._ 1/16" SS tube extends to

! bottom of bottle

A. For temporary use and preliminary tests a standard metal cap may be used by
removing the liner, drilling a hole through the top, removing the surface paint
with acetone, and soft soldering in a bulk head fitting with the sparge tube
attached. The sparge tube is attached to the bulkhead fitting by drilling a
hole slightly larger than 1/16 inch downward at an angle into the bore of the
filling (See diagram), The flats of the nut portion and the upper major part
of the threads should be avoided. After insertion of the sparge tube to the
-~zper length (enough to reach the bottom of the bottle), the tube is silver
soldered in place. A thick teflon or polyethylene gasket is then cut to fit
+he inside of the cap.

Fig. #1 - CAP DETAILS

The threads on standard metal caps are not sturdy enough for continual use and
often strip off after a short time. Plastic caps were found to be unsatisfactory
for even temporary usage.

B. A more permanent cap for continual use has been designed. Machined from

solid brass, the spargin?.cap consists of a hex-shaped ca? (1 1/4 inch flats)
threaded to the same confiquration as the bottle and drilled and tapped in the
top to accommodate a Swagelok 1/4 inch bulkhead fitting.
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1 SS‘{taxbin /8" ta 1/4" Reducing Union = =
| 1/16 S§ ~
- Yy y

ﬁ""’%_d_m ) 5 * 5 tu 2 1/2* 1 PP
~ oy gl m ~ Y rns, *1in
_ l_‘.j absolute IV diameter to be . 1/74%
&% ethano) v <+—2  immersed in ice Swagel

LS "ater batho . S——He

41N
“Bry Ice* Brass L
T ®—tthanol \ H20 & lce J Cap ——g

L J Thick Slurry

»

Fig. #2 - Effluent Tube Details:

Requires: (a) 7 inches of 1/8 inch stainless steel tubing
«b) 1/8 inch to 1/4 inch reducing union
{c) 5 feet of 1/4 inch 0D copper tubing

A second collectior vial is required since 15

ih as 103 of the VC may pass through the first vial,
At levels above 10 ppb a thira vial i, recms . -d.
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FDA has been compiling data on sodium intake through its marketbasket studies,
. Vanderveen said, forecasting an assessment of salt {intake. He predicted it will

show that most people are consumling an adequate amount of salt, but that some

consumers with unusual eating patterns may consume more than 20 grams a day.

1f so, Vanderveen continued, there may be a “great debate" on whether FDA should

take any action,

Noting that FDA's enrichment-restoration-fortification regulations are on the “verge"
of being finalized, Vanderveen said fortification *will become more and more {mpor~
tant.” The new regulations, which he said spell out fortification practices, will take
a balanced nutrient approach. Such an across-the-board policy is needed rather
than consideration of fortification on an item~-by-item basis, he said.

15

The FDA-er predicted that new foods "will receive the brunt* of FDA's regulatory
effort in the future, because it is an area in which "we can make changes.”

Amendment of Law Placed Emphasis on Nutrient Toxigity, FDA-er Savs

A "big concern" of FDA will be nutrient toxicities, Vanderveen said, explaining that
the amendment to FDA's law sponsored by Sen. Proxmire (D-Wis.), which limited
FDA's authority to regulate vitamins and minerals, puts pressure on the agency to
regulate on the basis of toxicity rather than need.

B ke

The protein quality standard is a "matter of concern,* Vanderveen sald, noting that
FDA recognizes the weaknesses In use of the Protein Efficiency Ratio but has found
no good alternative, He said the agency is also interested in quality assessment
of other nutrients.

The FDA-er indicated that his agency is seeking new terms to use in place of the
term “fiber," using this as an example of definition problems in nutrition.

'% FDA's efforts in the field of nutrition were summarized by Vanderveen as dealing with:
nutritional needs, especially regarding disease; application of dietary management
of diseases; nutritional interactions between nutrients and other substances, such as
food additives; nutritional toxicities; bioavalilability; and nutritional information and
how to communicate it,

University of Florida's Dr. Howard Appledorf, who presented nutrient data on various
“fast foods, " attacked Assistant Agriculture Secretary Carol Tucker Foreman for
stating that "fast foods are junk foods." He predicted a USDA "blitz" against fast
foods, but predicted that fast foods will prevail. He stressed the possibilities of
fast food items being used in school lunch programs to assure that students eat the
food and receive the nutrition, and to reduce waste.

L
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FDA PREFERS REGULATING ONLY WATER USED AS A FOOD INGREDIENT 1824

i The Food and Drug Administration would prefer regulating water only as it is used
‘-‘ a5 an ingredient in commercial food products, Food and Drugs Commissioner Dr.
4

Donald Kennedy told the Environmental Protection Ag ncy recently (S e FOOD
CHEMICAL NEWS, Sept. 5, Page 33).

. '
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In an Oct. 4 letter to EPA Administrator Douglas M. Costle, the Commissioner said
discussions between FDA and EPA seem to lead to a cholce between two options:

-- "FDA's role in regulating water could be limited to water used as an {ngredient in com~-
mercial food products (e.g. in bread, canned punch, bottled water). EPA would assume
plenary responsibility for safety of tap water provided by public water systems. This
option would generally result in our agencies having mutually exclusive areas of respon-

sibility with respect to water.

-~ .. A could assume an active role {n regulating water provided by public water systems
in =2~ :ion to water used in commercial food products., This option might require FDA to
ne-- e food additive regulations for water treatment chemicals and would probably
fzs.. ... DA establishment of poisonous or deleterious substance tolerance regulations

for unavoidable contaminants in drinking water provided by public water systems. This
ooticr. would probably result in substantial overlap of our agencies' programs for regula-
tion of water."”

_r. balance, the first option appears to FDA to be the preferable choice, Kennedy
said, explaining that FDA believes Congress intended EPA to have full authority
cver public water systems when it passed the Safe Drinking Water Act.

recognition of the Congressional intent, he continued, FDA would defer to EPA

-azulate drinking water, and would not regard water meeting FPA, State and local

‘-“ards as "actionable" when used as a food ingredient, poini.ng out that FDA has
red in the past to the drinking water program of the Public Health Service.

.. cerns with this approach are, the Commissioner observed:

"1y It 1s uncertain whether EPA has sufficient statutory aixthority to bring about adequate
control; and (2) there may be a lack of resources to undertake all the evaluations that

.ly would be required."

Vennedy said he belleved the new Toxic Substances Control Act (TSCA) would probably
vive EPA the necessary authority to "pre-clear” the application of new chemicals to
production of water, but he added there would still be doubt as to the extent of EPA's
authority to require submissions for evaluating substances that have been in use for
some time.

The Commissioner said he recognized that control of a new substance under TSCA

-~ present some difficulties because of the need first to issue a regulation requiring

.~at the enkhatance be tested. To regulate substances already in use, he continued,

"EPA would need to conduct an inventory and itself undertake the burden of testing,
zh leads to resource questions."

he pointed out, however, thata need for additiohal resources to carry out an ffective
program of safety assurance for water treatment substances i{s a common problem
under either option and probably should not be the primary factor in reaching a

decision.

He acknowledged that the second option offers greater ability under the Food, Drug
and Cosmetic Act to exerclse control over substances used in public water supplies,
but he noted that FDA could only use the §406 approach for unavoidable contaminants.
‘ (B0
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* TC PUBLISH TETRACYCLINE PROPOSAL OCT. 18

"This approach would also carry with it a commitment to undertake a comprehensive
review program ln order to establish permanent tolerances for water treatment sub-
stances," he wrote.

Kennedy said the second option appears to prevent "a substantial prospect of waste~
ful duplication of effort by our agencies and of confusion arising out of overlapping
regulation by two government agencies."

¢ t4e first option is adopted, the Commissioner said steps would be needed to co-
orainate responsibilities in an effort to avoid regulatory gaps, pointing out, for
e--=—ple, food and food additives are exempt from TSCA.

In cases of uncertainty as to which agency has responsibility, Kennedy advocated
joint action, saying, however, it would be preferable to work under the Safe Drinking
Water Act.

e added that a review of authority under this act would be helpful in determining
a strategy that would minimize the workload of this option and increase the likeli-
hood of its success,

Meanwhile, Resources for the Future announced that it had begun planning a Safe
Z:.nking Water Conference for Feb, 15-17 in Washington as proposed by Foremost
Foods (See FOOD CHEMICAL NEWS, Aug. B, Page 53; and Aug. 22, Page 2).

The Food and Drug Administration will publish its proposal to ban some feed uses
n¥ tetracyclines in the Oct, 18 Federal Register, the agency infomed Congressional
~mittees in an Oct. 3 letter.

The House Appropriations Committeé had directed FDA to inform interested groups
o~ Capitol Hill at least 15 days in advance of proposals to ban uses of low-level
antibiotics in feed (See FOOD CHEMICAL NEWS, Sept. 19, Page 7).

In his letters to Appropriations subcommittee chairman Whitten (D~Miss.) and other
members of Congress, FDA Commissioner Donald Kenpedy also revealed that a
nroposal on "distribution controls" for antibiotics “will be published shortly after
ir.e tetracycline proposal.”

T-a Commissioner previewed the tetracycline proposal, as follows:
" ... The subtherapeutic uses of tetracyclines intendsd
to be eliminated are those uses for which there are effec~
tive alternative drugs. Nontherapeutic uses of tetracy~
clines for which there are no alternative drugs available
will be retained for use by the livestock industry.

. Uze
"Examples of effective alternativ drugs available for 30826
the uses of penicillin and the tetracyclin s include
bacitracin (zinc and methyl ne disalicylat ), erythromycin,




