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Dockets Management Branch (HFA-305) 
Fti and fsn~g Adminis~a~~n 
5630 Fishers Lane, rm. 4 
R~~i~le~ MO 20852 

Animal Feed Rubs Hearing 
Dorzket No. OIN-0423 

Dear Sir or Madam: 

W wouM like to address question 13 to be discussed at the upcoming Animal Feed Rufe Hearing. 
W&at new ~n~~a~~ is available on potential efficient, accurate analyticaf meth%is that may be used 
in detecting mammal~n proteins, especially the prohibited mammalian proteins, in feed and what 
should the sampling parameter of such a program be? 

Due tu the concern that E3ovine spongiform en~phal~pathy may be introduced to the United States OP 
w~~w~e by contaminated animal feeds, screening of feed products is essential. Many feed blenders 
and rna~u~~~re use animal plasma or plasma prcxlu&s as a protein s0ume for ~minant feed. 
Cu~ent FDA r~ulati~ns prohibit feeding of protein derived from mammalian tissue excluding bleed and 

bi products, and any products whose only mam~lian protein consists entirely of porcine or equine 
~~tein. VWhi@ bovine serum is ~u~ently acceptable for use, its future is wn~~~~ due to changing 
attitudes of pmducers, Menders and consumers who would like to have more pmducts that are “free”’ of 
bvine plasma and plasma products. 

To-ward this end, a novei lateral flow immu~as~y has n deveb which can quickly and 
~ua~j~~ve~y determine the presence of bovine ~rnrnu~~~u~in G, a majw component in plasma, at 

low ~n~n~~ns. It is being used ta test for b0vine fgG ~n~rn~na~n in purcine plasma used in 
~ndus~. Producers and mnsumers alike can use this device to verify produ& contant at 

~~~sh~d levels. It is an inex~nsive, disposable test device, is stable at rmm tincture, has a long 
shelf rii, requires rn~n~~~ sample preparatidn and Iaboratury ~uip~nt or expertise to use and can be 

P@ on site. In add~~~n~ this test has the potential to be expanded to in&.&e equine serum 
product Weenistg. 

Please find the enclosed manuscript, which describes this assay in detail. The manuscript also 
describes the ~ns~~vi~ of the de&e as compared to current, lamtory diagnustic tests used to 
monitor bovine IgG in feed additives. 





ABSTRACT 

Objective - To develop a lateral flow i~~~assay device that quickly and qualitatively 

s very law levels of bovine I~~~gl~buli~ G (IgG) in spraywd~ied poreine plasma 

Proust used in the fee6 industry. 

ocedure - A ~ly~l~~al antibody to detect Bovine IgG was prepared and cross 

reacting antibodies ta porcine IgG were removed by adsorption ~~~rnat~g~ap~y~ A 

uw i~~Qassay device was prepared using the absorbed ~ti~~dy. The 

~~tirni~ti~~ of test parameters was performed using urche serum with a known 

~~~~e~t~at~~~ of bovine serum added. The detection limit of the device was evaluated and 

c~rnp~~d to a ~~~erc~a~ly availabfe t~~idirne~i~ i~~~assay (TIA)5 method. 

suits -The lateral flow i unuassay device was able to quali~tiv~ly detect bovine 

XgG levels in normal swine serum at cu~~e~trati~~s as low as 0.0X% (v/v)* Using 

re~ydrat~d sp~ay~d~i~d porcine plasma, the device was able ta detect bovine IgG 

~~~~~~t~atiu~~ of 0 .OO 1% (w/v). 

C~~c~us~~~ -The device provides qualitative detectiun of hvine XgG, which is ~~d~~a~~v~ 

af buvine prutein present in porcine plasma used for feed. With a detection level 0.0 I% 

(v~v), the device is more sensitive than a commercially available TIA method (d~t~cti~~ 

limit of2.5% [v/v]). The device provides a simple and sensitive method for dete&ing 

~~~~~~at~~g bovine fgG in pureine plasma ~r~~~ts. 
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In recent years the threat to foreign and domestic nuninant herds from neuralgic 

diseases acquired from animal feeds as become a serious issue for ~~ns~~rs, prQdu~~rs 

and g~ve~ent r~g~at~~ agencies’. Tr~smissible s~~ngif~~ ~nc~pha~~pa~es (TSE) 

ch as scrapie, bovine spongiform en~~pha~~pathy (BSE), and its human form, 

~~~~~~~d~J~Q~ disease (CJD), have come ta the forefrcxxt as a seric~us economic and 

health risk w~r~d~dg2. Under current United States Code of Federal Regulations (CFRJ, 

any rennet feed derived fiorn m~ali~ tissues is forbidden3. This CFR, however, 

allot for the use of mammAian blood and blood products, and any products whose only 

protein is of porcine or equine origin to be used in feed products3. 

Feed blenders and m~ufa~~ers usually acquire these products earn renderers 

who process or transpart pruducts from ~in~ts (cattle, buffdo, sheep, goats, deer, elk, 

lopes) and n~nm~~~ts (porcine, equine) ‘. Because of this, some care must be 

hen tc~ insure that cross c~nt~~nati~n does not take in the rn~~~~~~i~~ 

prosess4. IMhife bovine se- is currently acceptable for use, its future is ~~~~~n due 

to ~h~ging a~~tud~s of producers, blenders and c~ns~~rs who would like to have more 

products that are “‘free”’ of bovine serum d serum product& 

Currently, there are only a limited number ~f~~~~r~ially available ~says 

can su~~~ss~l~y determine if these ~ruducts run-in protein from one or more spe&z?. 

~~~~d this end, a novel lateral flow i~~~~say device has been dgv~l~~ed which ~a.n 

quinsy md qualitatively detemrine the presence af bovine ~~~~g~~bul~n C, a major 

component in plasma, at very low ~~n~~n~at~~ns in porcine plasma 

feed industry. 
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era1 fbw dwice deveiopment- 

‘I’hc goat a&-hvine IgG (test line reagent), rabbit anti-goat IgG (~~nt~~l line 

reagent) and the gold conjugate were incorporated into a patented lateral flow 

i~~~~say device fomat md a ~~b~~ of pmtotyp devices were assembled for 

testing and ev~~ati~~‘~. 

Gassetie testing- 

Bovine se= was added to pcmine serum as desc&zd in Table 1. 

ution buffer, r;ach sample was diluted f/IO. Asker adding I SO@ of each diI~~d solutian, 

the device was left ~dist~~ed on a level surface for 10 to 25 fixates. 

~~~~~ spray~~~d protein pruducts ~~n~i~i~g bovine an&or porcine plasma were 

re~ydrat~d, at 10 % (w/v) with de-imized water, for testing in the same ~e~Qd as the 

plasma standards. 

Results 

Cross reactivity was obse:rved by i~~~ele~trup~~resis (Figue ) between goat 

-equine XgG md porcine serum (Table 2). Gust ~ti~~r~ine IgG cr~ss~r~acted ~-6th 

equim serum and bovine ~~ (Table 2). Coat anti-km&e IgG cmsslreaeted with 

equ;ine sag only (Table 2). ~~~i~~ati~~ by IEP indicated that all b-ovine to porcine 

cross reactivity was removed from the ~ti~b~vin~ IgG ~ti~~dy tsy booty 

~~~~at~gra~~y* 

Caissette testing- 

The six standards ~r~~~ed by i~t~~d~~ing bovine plasma lo porcine serum al set 

~~~~~~trati~ns (Table I) were m in the prototype cassettes and evaluakd (Figme 3). 
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Tests af the standards ia replicate (Table 3) iradicatr;d, by visual eva~~at~~~, 

device was able to qualitatively detect bovine IgG concentration to 0.0 i % (v/v) in 

porcine sex+l.un. 

Device testing with spray dried porcine pxoducts demonstrated visible control 

s with all products. Ke~yd~at~d spray-dried pclreine prodrrcts (plasma or semm) with 

low ~~~~~~~at~~~s if r~~ydrat~d spray-dried bovine pruducts Alaska, se- or we’re 

Ioctd) ~~~~~~d, ~r~d~~ed visible test lines. The devi+ze: was able to di~~~e~t~a~ 

elegy “alli purl? (a negative result) samples and “‘alT’ ur 

~~s~~iv~ result). The device tested with mixed pork and beef flavor or stock pruduet 

samples did nut velup test lines (a positive res&). 

~~S~~SS~~~ 

Many feed ~~~f~t~es me animal plasma or plasma products as a ~~ut~~~ 

somce for bight feed. FDA ~~g~atiu~s pr~~b~t feeding of protein derived from 

~~~ali~ tissue, excluding blood and blood products and my products whose only 

m alian protein consists entirely of purcine or equine protein’. “he assay device 

d~s~~~ed here provides a rapid, (1 O-min) q~~i~~~ve d~t~~t~~~ of Bovine IgC ~~~~a) 

co i~atiu~ in porcine sem ~~ud~~ts used for feed* With a d~t~~t~~~ fevc=l~.~~~ 

(v/v)~ the device is more sensitive than q~t~~tive cmnmercial automated ~~~di~~tr~6 
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and may be ~r~f~~ed at the field site. W ith simple, fast and reliable data, pmdwers and 

2 ~~~~~s alike can use this devicx to detect bovhe IgG cmtent at ~~s~~~d levels, This 

3 test also, has the potential to be expanded to imlude equine serum products if so desired. 
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Figure 1. IEP of inter-species cross 
reactivity. ~~b~~~d wells cc3intain: 
(l&5) porcine s~~,(2,4~6) equine 
sem, (X%7) buvine sen.xn. Troughs 
contain: (ST&A) anti-eqtiinf: IgG, 
(G&M) anti- porcine XgC, (K&L) anti- 
bovine IgG. 

reactivity removed. Nmbered wells 
contain: (l&3) buvine serum, (2&4) 
porcine senxm. Truughs contain: (ST) 
anti-bovine IgG with porcine reactivity, 
(A) anti-bovine IgG without porcine 
reactivity, (C) anti-bovine XgC control. 

Figure 3. Lateral flow device interpretation. 
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PLEASE FOLD THIS SHfPPlNG DOCUMENT IN HALF AND PLACE IT IN A WAYBILL POUCH AFFIXED 
TO YOUR SHIPMENT $0 THAT THE BAR-CODE PORTfON OF THE LABEL CAN BE READ AND SCANNED. 
***WARN~N~~ USE ONLY THE PRINTED ORIGtNAL LABEL FOR SHIPPING, USING A PHOTOCOPY OF 
THlS LABEL FUR SH~~P~N~ PURPOSES IS FRAUDULENT AND COULD RESULT tN ADDZTIONAL 
BILLING CHARGES, ALONG WlTH THE CANCElLATION OF YOUR FEDEX ACCOUNT NUMBER. 

Midland BioPro&cts 1 
800 Snedden Dr 

SHIPPER’S FEDEX ACCOUNT NUMBER 

Boone, IA 50036 

l-6: Qocket No. 01 N-0423 (302 1827-3796 
Faad & t3rug Ad~~~i~~ra~jon 
Oocket Mgt Br HFA-3Q5 
5630 Fisher Lane RMI 06-l 

Rockville,, MD 20852- 
REF: 

DELIVERY ADDRESS BARCODE (FEOEX-EDR) 

CAD # 2445366 STANDARD OVERNCGHT MON 
AA 

# 7901 9156 0672 FORM 0201 
Oeliver By: 

CAD 220CTQl 

XA GAIA 


