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On February I I ,  1977, Radiation Technology, Inc. consummated the f i r s t  commercial shipment o f irradiated 
f in f is h  to take place in  the United States. Although th is  in i t ia l  shipment was lim ite d  to about 2 2kgm of 
product, which were shipped via a ir  fre ig h t in  insulated containers to Rotterdam from Rockaway, New Jersey’ 
the procedures u t iliz e d  were no d if fe re n t then fo r  a 40,000 pound container load. A prerequ is ite  fo r  thi 
shipment was to obtain an approval from the appropriate Dutch Health A u th o ritie s , acknowledging tha t the 
importation o f radurized codfish f i l l e t s  would be permitted. Since the Netherlands had approved the use 
o f radurized codfish f i l l e t s  fo r  unrestricted consumer consumption in  1976, i t  remained to undertake the 
processing and shipment and to await the inspection and tes ting  resu lts  by the Dutch M in is try  o f Health- 
Sixteen days fo llow ing  shipment o f the re frige ra ted  fresh codfish , the resu lts  were received, "excellent 
product, no o f f  taste  or o f f  o d o r.. ." .  The shipment o f radurized codfish f i l l e t s  from the U.S. to the 
Netherlands permitted the re ta il sale o f low dose irrad ia ted  and re frige ra ted  f is h  f i l l e t s  up to approx
imately three weeks a fte r  processing, thereby opening up new and lu c ra tive  marketing opportunities with 
attendant savings in  energy due to the reduced shipment o f fresh product and na tu ra lly  the consumer was 
the big winner by having the opportunity to get continuous supplies o f fresh product w ith  less spoilage 
and v ir tu a l e lim ina tion  o f Salmonellae contamination. Although th is  was the s ta r t  o f commercialization, 
previous work invo lv ing large quantities  o f seafood fo r  research purposes played an important ro le  in 
developing the processing technology and handling techniques.

As early as la te  1970 and continuing through 1972, Radiation Technology, Inc. was under contract to a 
Canadian firm  to help develop Salmonellae free  frogs legs and shrimp tha t would have extended she lf l i * e 
under re fr ig e ra tio n . Although we had no d ire c t knowledge as to how fa r  commercialization o f these commod' 
i t ie s  may have proceeded around the world, we do know tha t the Dutch have approved the rad ia tion  process'! 
o f both o f these items fo r  consumer consumption, and i t  may very well be th a t the tens o f thousands o f .. 
pounds processed fo r  feeding studies and other evaluations probably played a ro le  in  the u ltim ate  appr°va 
Since Radiation Technology was only involved w ith  the processing p ro toco l, we were only p rivy to feedback 
from our customers regarding the wholesomeness and m icrobio logica l evaluation which we were to ld  were 
h igh ly favorable. Whether or not these radurized products are now entering the United States is  the sub
je c t  o f speculation and not s u rp ris in g ly , the FDA has to ld  us tha t they believe irrad ia ted  shrimp and 
possibly frogs legs are entering the U.S. market and they in fe r  th is  from the fa c t tha t ce rta in  te s t 
samples not only are free  o f Salmonellae, but "appear to stay fresh longer." In sp ite  o f these inference 
we in  the industry in  the United States are forced to s i t  back and w ait fo r the U.S. Food and Drug Admin' 
is tra tio n  to be "absolutely certa in  o f the safety o f the process" - an absurd b i t  o f rh e to r ic , but high 
e ffe c tive  in  s t i f l in g  in i t ia t iv e  and the in troduction  o f new technology.

j to
I would not want our d istinguished meat s c ie n tis ts  to th ink tha t they w i l l  only hear about seafood an 

complete the background presentation, I w i l l  review our other e ffo rts  invo lv ing red meats and poultry-

In my view, two o f the most s tr ik in g  examples o f the commercial prospects fo r  radappertized meat Pr0^ e 
can be shown by the fo llow ing  experiences. The f i r s t  e f fo r t  involved an order in  December, 1977, from t 
Fred Hutchinson Memorial Hospital in  S eattle , Washington, fo r pre-cooked rad ia tion  s te r il iz e d  hospital 
portions. Although s im ila r product had been previously supplied by the U.S. Army Group a t Natick,_Mass-> 
the work by Radiation Technology proved tha t p riva te  industry had the complete c a p a b ility  fo r  p ro v id in9 
wide range o f pre-cooked, in d iv id u a lly  packaged d ie t portions tha t require neither freezing nor re fn 9 e 
fo r  long term storage. Although the d ie ts supplied to the hosp ita l, which included:

o beef steak o pork sausage
o hamburger pa tties  o chicken breast 
o pork chop o baked ham
o boiled ham

were done so only to insure s t e r i l i t y  in  the d ie ts fed to te rm ina lly  i l l  cancer patients undergoing che^° 
therapy and rad ia tiontherapy, which causes a reduction in  the body's a b i l i t y  to f ig h t  in fe c tio n . An e 
la rger commercial market exists fo r  s im ila r d ie t portions to be used fo r :

o emergency rations
o recreational food - h ik ing , camping, etc. 
o m ilita ry  use 
o remote area feeding 
o sa ilin g  voyages
o "meals ready to eat" fo r  the e ld e rly  and in f irm

in
An opportunity to assess the commercial po ten tia l fo r  non-hospital usage o f radappertized d ie ts caw ,o0 

September, 1978, when Radiation Technology received an order from Dr. Frank Sims, formerly head and
o f Women's College Hospital in  Toronto, who was in  the process o f re t ir in g  from his Canadian position
planning a seven month solo ocean voyage to F i j i ,  where he is  presently Medical D irector. With nor ; “ .........*'3 “  ............................. o v . v  w ^tu ii »u jfu yc  I I j  I , m id  c  lie  i ,  p ic a d iu i j r  r i c u iw i  u n  CI.I.UI . m  wii >— - 1

tio n  provisions on board, we had a splendid opportunity to assess the commercial potentia l o f radapPeF r pey 
d ie ts . In essence, Dr. Sims reported tha t his general well being throughout the long and d i f f ic u l t  J 
could be a ttr ib u te d  to his a b i l i t y  to obtain a continuous supply o f pro te in  throughout the voyage, 
challenge to those o f you in  attendance a t th is  symposium is  to recognize the potentia l benefit to ij®!*Kno 
tha t can accrue through our a b i l i t y  to process and store animal pro te in  fo r  extended time periods w gau- 
continuing energy requirement during the storage period. The years o f p lenty are on the decline, bun



ĵ ats whQ
Sr-^^dhir)3̂ - , ?n positions to impede progress no longer have the excuse tha t a lte rna te  suppliers e x is t and 
Ov nti f i r  COme f ° r  th e ir  decision t 0  Procrastinate approvals, even on a lim ited  scale. Industry and 

6|'abunriLPressure muSt be brought t 0  bear t 0  c lear UP the uncerta in ties and to move qu ick ly  while the 
ance o f food supplies s t i l l  e x is t.

Of
Slr"s tor°hf s i9nificance to th is  group was the use o f n i t r i t e  free  meat products tha t were supplied to Dr. 

‘s ocean voyacje. Rqci’ Hoc tiio  (Hio+c hfa/4 fu» ... -_i _■_■Besides the d ie ts used fo r  the hospita l program, we included:
o N it r i te  Free Bologna 
o N it r i te  Free Hot Dogs 
o N it r i te  Free Pork Roast

°n resenti
c a ll in '^ ’ Radiation Technology, Inc. has submitted three p e titio ns  to the U.S. Food and Drug Administra

i t  suhm,- • approvals fo r  rad ia tion  preserved food products. As fa r  as we know, these are the only

TITLE
ssions s t i l l  a c tive ly  under review by the FDA.

3daPperti°n ? f Pre-Packaged Poultry
^atio n  o f Pre-Packaged S te r ile  
Hospital Diets

tl ° n °T Pre-Packaged Spice 
‘ ish he 1 
Her?,

MAX. DOSE 
7 kGy

50 kGy 
10 kGy

The pe titio ns  include:
DATE OF SUBMISSION 

1978

1978 
1980

1)

^tocot u ^ ade o f experimentation invo lv ing rad ia tion  preservation o f food has permitted us to estab-
nent a r p n + i- the ?00d Manufacturers Practice (GMP) invo lv ing th is  area o f work. The steps considered 

c outlined below:

accomnrt j,°!l ° f  pr°Per mi'nimum dose in  order to establish an e ffe c tive  process. This step is  
chalipnr,!hed by.use o f sub-le thal doses on product samples or innoculated product containing 
log o f ?? organisms. Recovery o f the microorganisms a fte r  irra d ia t io n  permits p lo ttin g  the
the Din v /f i° r 9 / j 1Sm counp v?rsus dose on a semi'- l0 9  P lot- The slope o f the resu ltan t curve is 
I t  . 10 value (dose required to obtain a fac to r o f 10 reduction in  the in i t ia l  count).
Scale  n ? ^ r ta -t  to conduct the minimum dose v e r if ic a t io n  work a t the temperature a t which fu l l  
Which rnn?HS?in ^ * t a k 5 p lacP since lower temperatures w i l l  usually re s u lt in  higher Dio values, 
f° r  p rn ro c - lead t(? ess dose than re<iu ired  in  the actual process. I f  the f a c i l i t y  is  to be used 

essing against an accepted National or In ternationa l p ro toco l, th is  step can be omitted.

3)

«)

f °rmed n i i butl0n data must be obtained fo r  the actual process conditions. This work can be per- 
PrQperi ° n dur!™y product or preferably on a p ilo t  shipment. We u t i l iz e  a 27 point m atrix and 
Since r L  , nbrated chemical dosimeters prepared in  accordance w ith  In te rnationa l standards (11.
° f  the nr „ j ° Sf  d is tr ib u tio n s  w i l l  be a fac to r o f the source-to-target geometry and bulk density 
at  normal + Ct5  lb  ls  Possib le  to u t i l iz e  chemical dosimetry even fo r radappertized product doses 

temperatures rather than sub-zero temperatures which would freeze the dosimeters.

^emperature d is tr ib u tio n  p ro file s  are obtained on dummy product or preferably a p ilo t  load. RTI 
be pl2es mul t ip o in t  thermocouple determinations in  order to ve ry ify  the maximum temperature to 
Whii Pecbed due to gamma heating o f the product. I t  is  important to conduct th is  experiment 
and et tbe in rad ia tio n  f a c i l i t y  is  in  a period o f high u t i l iz a t io n  so tha t the conveyor system 
bnib +ber suPP°r t  structures are a t a maximum equilibrium  temperature. This temperature con- 
cessUt 10n fa c to r can very often overshadow gamma heating e ffe c ts , especia lly fo r low-dose pro- 
enhanS’ Ib should be emphasized however, tha t microorganism k i l l  due to gamma rad ia tion  is  usually 
temDpCed by increased temperatures, so tha t the process effectiveness may be enhanced by the 

Perature r is e  during the processing.
Set
a) np proper record keeping and data entry procedures includ ing:
b) w°py ° f  b i l l  o f lading and receiving t ic k e t.
c) Qfp?bouse location and storage temperature, 

bice processing lo t  number on each carton to be processed together w ith  a go-no go co lor
^nange ind ica to r.
atch record book data entry to conform to w ritte n  work order including customer number,

9 a n tity  o f product processed, descrip tion  o f product, placement o f b io log ica l ind icators 
required, minimum and maximum dose delivered, maximum temperature attained during pro

v i n g .
D?r?bousing loca tion  and temperature record a fte r  processing.

d)

Bin o f lading fo r  shipment out containing proper labeling as per In ternationa l convention.
noTe

Sy^e^irtug
Y ^  h s fo r ° Ur exPerience in  estab lish ing product protocols and operating under FDA Good Manufacturing 
t> i  paSed on°Ur Work in  medical product and pharmaceutical s te r i l iz a t io n ,  RTI has adopted a dosimetry 
;1hf>rt6cl to Cn„ .bbe h igh ly accurate determination o f the processing time fo r  a given run based on the time

rx , ~  ' l a u m y  i u r  S i l i p i l

osimetry c e r t if ic a t io n .
^ w ritte n  protocol should be established fo r  each product p rio r to in i t ia t io n  o f routine 
Processing.

i J6(j '-U qa , "lyuijr uttui ate ucici imiiauuii u i uic pi ■ ny ui me iui u yivcn iuii uuocu uii one o i me
s Ej Sinc nduct  the p a rtic u la r pro totco l a t some previous date when the dose d is tr ib u tio n  data was ob- 

OjT i r 3s been • oba1t-60  decays a t the ra te  o f 1.025% per month, one must only assure tha t the processing 
frig Sen f d l9t i n ncreased accordingly fo r a given Cobalt-60 source load. We have also developed techniques 
i V  i e  en9 p r °duct a t sub -zero or re fr ig e ra tio n  temperatures or to conduct certa in  irra d ia t io n  in  an 
Ha sJ)Tonn,ent .  In order to be able to process large quantities  o f varied products in  an e ff ic ie n t

c Maintaining close contro l over a l l  processing variab les, we have developed a new irra d -' br. <9n Paa, ■ ' I l 11 l l iy UIUOC UUIIU U I U»CI Ull pi WUUOO I l ly *UI iuuiv-j » nw iiuk. Wbiv.1 Ŵv.u u Iivn " '
;ovis , " c e p t  based around a h ighly ve rs a tile  conveyor system which we c a ll the RTI Model #4101, or 

ovin 1s Made fo r temperature (T) or environmental (E) add-ons, the Model 41-TE-l. B r ie f ly ,  thePr0vide the  fo l lo w in g
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1) Automatic high dose ra te  processing.
2) Automatic low dose ra te  processing.
3) Controls fo r  four (4) separate and d is t in c t  protocols to be processed autom atica lly.
4) Product id e n t if ic a tio n  system to insure th a t so much product as ca lled fo r was in  fa c t process •
5) Automatic p r in t-o u t o f processing parameters to v e r ify  processing times and minimum dose de liv
6 ) Permits v e rs a t i l i ty  in  customer product packaging by perm itting  shipping cases up to 24' x

(61cm x 66cm) w ith  loading heights o f up to 72" (183cm). tach conveyor c a rr ie r  can take loads up 
to 1,000 pounds (455kg).

7) Small loads can be handled as e f f ic ie n t ly  as large loads.
8 ) Computer contro ls lessen like liho od  o f operator e rror in  processing.

A more deta iled  descrip tion o f the prospects o f Commercialization o f Radiation Preservation o f Food in  the^
United States was presented by Drs. Welt and Sage (2) a t the FAO/IAEA Advisory Group Meeting on Comparai'
Analysis o f the Economics and Energy Requirements o f Food Ir ra d ia tio n  and Other Food Preservation Methoa » 
held 17-21 September, 1979, in  Vienna, Austria .

The f i r s t  RTI Model #4101 ir ra d ia to r  f a c i l i t y  is  now under construction in  West Memphis, Arkansas, wi 
add itiona l s ites  now being considered, both in  the United States and overseas. The West Memphis faci 1 ^  
is  being operated by our wholly owned subsid iary, Process Technology, Inc, and is  due to begin operatio 
November., 1980. Ultimate plans fo r the West Memphis s ite  include a re frige ra ted  storage warehouse, pac*' 
aging f a c i l i t y ,  e lectron beam ir ra d ia t io n  f a c i l i t y  and a d is tribu tuon  center. Although we regard a ganw 
ir ra d ia to r  to be the backbone o f bulk food processing, we do believe th a t certa in  pre-packaged items s <ce 
as tray packs, and luncheon meats may be processed w ith  E.B. as an adjunct to gamma processing. The c 
o f West Memphis as our in i t ia l  processing center a fte r  Rockaway, New Jersey, was prompted by many facto 
but the most important were proxim ity to a major d is tr ib u tio n  center, established customer base in  the 
and proxim ity to excellent highways, r a i l ,  a ir  and barge transporta tion . Above a ll  was the excellent 
ception given our company by the Arkansas State Government, and the C ity Government o f West Memphis. 
S im ilar facto rs w i l l  play a ro le  in  the location o f subsequent f a c i l i t ie s .

REFERENCES:

1. Manual o f Food Ir ra d ia tio n  Dosimetry, IAEA Technical Reports Series No. 178, Vienna, 1977

2. Welt,M.A. and Sage, G. "The Commercial Prospects fo r  the Radiation Preservation o f Food in  the 
United States o f America", FAO/IAEA Advisory Group Meeting on Comparative Analysis o f the Economi 
and Energy Requirements o f Food Ir ra d ia tio n  & Other Food Preservation Methods, Vienna, Austria . 
September, 1979.

192




