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TEST REPORT NUMBEZR 712 OF TEST STATICN 53

L ollowing is a translation of a German-language
document issued by Test Station 53 of the Armed
Forces of the Federal Republic of Germany (Bundes-
wehr), 3042 Munster-Lager, (:ruany, telephone
Munster-Lager 2831/583, dated 14 June 1963;7

Testing Assignment

Subject: US Saupaing Kit, Biological hgent, Equlpment Set
E25R2

Reference: Testing Assignment PT 357 - PP III 1/01/427 2,
dated 28 June 1962

Reporting: Docior of redicine and Veterinarian vorn Sprockhoff

Test Report Nu.bcr 712 of Test Station‘ﬁj - ¥ 5/8%
(1st Intermediate Report)

In the ‘ests conducted thus far, tane American prepared
solid, culture wedium has proved to be a poor medium for growing
and testing Ifor bacteria. These negative results are very likely
due to the age of the material tested (packing date July 1959),
however. A definite stateasent as to its suitability or lack of
suitability will therefore e possible only after testing material
of recent nanufacture.

The US vacuum pump, used in conjuiction with the Iaminger
effect, is well suited for the taking of :ir samples. The detece
tion of aerified bacteria (Serratia marcescens) could be carried
out satisfactorily with it.

¥s/ Dr ?iaitg /s/ Sprockhoff

/t/ Dr Waits /:/ Drfoz. gprockhott
/8/ Krazer
/t/ Kramer
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Bundeswehr Testing Station 53 3042 Munster-Lager, 1% June 1963
Doc Log No V1 = 72 - 22 ~ 66 - 65 Tel: Munster-Lager 2831/583

Test Revort Number 712 of Test Station 53 - V 15/63 i
(18t Intermediate Report)

Subject: US Sampling XKit, Biological Agent, Equipment Set
525 R R

Reference: Testing Assignment PT 357 - PT II1 1/C3/427 2,
dated 28 June 1962

Reporting: Doctor of Medicine and Veterinarian von Sprockhoff

A) Equivment Tested:

US sampling kit for biological warfare agents, Equipaent Set
E 25 R 2.

B) Purpose of Test:

To determine whether this equipment is suitable for takiang
samples of biological warfare ageats. Testing should yield
a comparison with the equipment produced by the firm of
Bartels & Rieger. .

C) Conduct of Test:
The testing included:

1. Attempts to cultivate various amicroorganisms in the
. prepared s0lid culture medium or the Equipment Set E'25 R 2.

2. Examination of experimentally produced germ aerosols
with the US vacuum pump.

The following strains of bacteria were used in the accomp~-
lishment of Part 1: Staphylococcus aureus "P 6538" from the
Amsrican type culture collection (ATCC), Zscherichia coli of the
serological group O 26 : B 6, Salmonella gallinarum "Miinster,"
Brucella melitensis "Erbach," Pasteurella multocida "Miinster,"
Listeria monocytogenes of the serological group I and Bacillus
cereus var. mycoides "9634" of the ATCC. They were used partly
as 18-20 hour bouillon cultures, partly as inclined agar sus-
pensions. 0.1 ml of these was placed on the carton disks, which
were put intc plastic dishes and soaked with the American liquid
culture nediun shortly before use.

4
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Parallelto this, a growth control was conducted by means
of innocul%tion of normal agar media. Growing tiwe was from 1-3
Gays at 37 C (Tests 1 and 2). ,

Turther, some of the test germs des¢ribed above were
placed in sterilized water and filtered through the original
US membrane filter of the equipment set £ 25 R 2, using the
Azerican vacuum pump. As a means of control, these germs were
filtered througi the "K 5" membrane filter, of German manuiacture,
in the bacteria detection instrument Coli 5 of the firm Meambran-
filtergesellschaft (lMembrane Filter Corporatic.) of Gdttingen,
Germany. The breeding of the bacteria then took place again at
37 °¢c on the US nutrient carton disks or ¢a freshly prepared
agar (Test 3).

Serratia marcescens served as the test gera for the aerosol
tests in accordance with C) 2. First pre-tests were conducted to
deternine which conditions would best produce a clear foramation
of the red pigment which is characteristic ol this bacterium.

The optimum conditions to produce this prodigiosin were found to
be attained within 24-48 hours while breeding on Sabourauwd-agar

at pH 5.6, under the influence of sunlight and at room teuzperature
(about 22 C). These conditions were maintained during all tests.

The breeding of Serratia marcescens (also called Bacterium
prodigiosun) for the purpose of obteining a concentrated gera
solution was done in Difco-bouillon nutrient with subsequent
centrifugation at 3000 revolutions per zinute ancd placing the
sediment in 8-10 ml bouillon. In some tests, sc¢veral milliliters
of inclined agar solution of Serratia marcescens were also added.

The aerosol was produced with the Ficcolo aerosol device
of the firm C. Heyer of Bad Ems, Germany. The particles pro-
duced with the fine adjustment of the jet, according to the lit-
erature of the manufacturer, had a diameter of 0.5 -~ 2 M. Due
to the lack of an aerosol chamber, all tests had to be‘conducted
in an air shaft (digestorium) of the laboratory which enclosed
a spaced of about 1.4 u? and which was made air tight with the
use of foam rubber and Tesafilwm. The ventilation facility was
not in operation during the test. A lab worker, wearing C3R
protective clothing and mask, entered this shaft and performed
the air filtration both during and after the fogging.

Bsch time, 6-7 ml of bacteria concentrate were aerified.
The relative humidity varied froam 45-50% at the start of the
test and frou 65-88% at the end of the test. The teamperature
in the chambver was 22-24°C at the start and 27-28°C at the end
of tke téot .




The US vocuw: pump was used for the air filtrations.
according to tests made at the CBR Defense Station at Sonthofen
(reference: lotter from the C3R Defense Station, aatad 30 iay
1962, to the Troop Headquarters Cologne, Inspector of Engineexy,
Section Troop CBR Techniques), the American ;usyp has a capacity
of 184 ml :or revolution, or a sure capacity of about 40 al mex
55 (54.5) revolutions. vne second was selected Tfor the time
duration of one revolution. The stated 184 ml of air per revol-
ution arc caused, by the design of the instrument, to flow through
very small slots into a testing container made of plastic. Prior
to use, a suitable liquid (a physiological salt solution or
bouillon) is placed in the container with its meniscus reaching
Just to the slots. The so-called Impinger effuct is thus attained,
i.e., thc airborne germs are transferred from the dry to tueo
liquid paase.

A8 the initial liquid for the aerosol geru, /90 phospiate=
buffered physiological table salt solution was used. 20 ml wure
placed in each container. The plastic containers, as shown by
tests at the CBR Defense Station at Sonthofen and at Testing
Station 53, aro not heat resistant. They were therefore steril-
ized in a Sterivit apparatus with an ethyleneoxide-carbonic acia
mixture.

Prios to the subsequent processing of this 20 ml of liquid
which had been seeded with germs via the Impinger effect, the
liquid was filtered in portions (two of 5 ml, c.c oi 10 ml) through
the X 5 membrane filter of Gercman manufacture in the Coli 5
bacteria detection instrument. The purrose of dividing the
20 ml into three portions was to diffuse the poegsisly hizh goru
content over a larger membrane filter surface so as to ¢aable a
positive ccunt of bacteria colonies.

The utilization of the US membrane filter and the American
filter provision was omitted because the tests reported hare
were, intended mainly to determine the perfsrmance of the vacuum
punip in conjunction with tho Impinger effect and also because the
filter material was availlable only in limlted supply. Later
tests will be concerned with this question. Following the file
tration of the three liquid samples, the membrane fllters were
Placed on the above-mentioged Sabouraud-agar and brooded at
room temperature (about 227C) under the influence of light.

The final reading of the results -=- counting the red bacteria
colonies wnich occurrad -- took place on the secornd or third day.

D) Test Resul:is:

1. Attsuptis to cultivate various mierosrganisms in the
prepared solid culture medium of the Equipment Set ¥ 25 R 2.




s gy GRS 7 s P NS

The resulis of Tests 1 and 2 are shown in Table 1.
ylococel, Coili-vacceria and Cereus-bacilli showed extensive
goowth alter one lay, &3 in the control on agar. 'For Pastieur-
ella, Bruccila and Listveria, the detection was °~"ryed vntil the
second day; furthermore, the bacteria growth could oaly be rece
ognized nere under magnification. Certain identification of
gery growth was only possible after rezoving a portion of the
culture growth from the surface of the culture medium by means
4 nf & wire loop and suearing it upon slides, staining (via the
r - yram metinodl) ana observation under z nmicroscope. The cultiva=
tion of Salmonella gallinarum on the US nutrient carton disks
failed in both testis.

Staphe

Test 3 (Table 2) resulted in caly a very weak growth
anGé a lack of gerxz multiplication with the use of the Amarican.
prepared solid culture medium and the corresponding mewbrane
~ilter. On the other hand, identification of geras oa agar with
and without the membrane filter of CGerman manufacture was possible
with ease. "

2. Exanination of experimentally produced gera aerosols
with ‘the US vacuua puap.

Tae results ¢f this test are shown in Table 3.

Tests 1, 4=6 and, in part, 2 yielded certain identificaiion
| oi the test geri. The membrane filters were often couplietely

% covered wich bacterial growth; in maay cases, vae colonies could

| also be counteu.

In Test 2, the germ determination succecdsd witiaout dif-
ficulty through sample nuxber 7. From number © on, only isolated
colonies of prodiziosus bacteria could be found, however. This
is very appar:itly the result of the time when the samples were
takqn ~= in tais case, after the aerification.

The initially heavy growsh, but later very limited growth,
of Seriratia marcescens in Test 3 is probably due to certain con-
ditions ¢f the test environment which are not known at this tinme,
possibly varying fiow relationships in the shaft. Exact data

could only e obtained with a special aeroscl chamber.
of ouch a chaaber is planned.

Construction




Table 1. Results of Tests 1 and 2 on the cultivation of various
- species of bacteria on the US nutrient car.on and agar.
Q Test 1 % Test 2
Test Germ J3 nutrient US nutriexnt ara
' carton agar carton agar
75t |2nd] 3rd] 1st| 2nd| 3rd| 1st 2nc 3ri ist, 2nd 3ra
! iay |day| day| day! day| day| day . day. day}day!dayiday
B * g
(53 4 k
B S ‘_?hylococcus -+ ++ i + i ++ A
aureus i ! i A
| Escherichia ; -
- : D ] L
' coli g++ +¥ 2 ++ 5 AN
: y { : !
| salmonella : i oo
“ ‘1 - - - b , - | - - P ‘
5 i ; ]
; i ;
§ ,Paateurolla ? Co
| - - + | ++ - - ety ;
' *multocida : i : ;
o e
i Brucella ? T i
melitensis Sl TR S A R o .
' ? I i
Listeria o | : -
monocytogenes Al T A i SR Rl Rad
_ | : u
Bacillus | | TN ‘
cereus i+§ [ - ++ | e %++ g
> .
. L‘S’“S _
; T m RO growth
¢ = wesk growth | »
B heavy growth. solid covcr of bactari‘ or

rindividnll colonicl

nuzerous
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Tabs.e 2o Results of Test 3 on the cultivation of several ! :
test gerus on US nutrient carton and US wembrane '
filters and on agar and X 5 membrane filters of :
Gero.n origin.
!
. . ° :
Growth after 72 Lours at 37 C on
Test Gera US Nutrient Agar and , :
. Carton and US German Mem- hgar ‘
+ Membrane Filter | brane Filter ;
r q i : s
» Salronella - ! . -
zallinarum ; ) .
Pasteurella ’ : !
. + ++ ++
multocida i
.t i i
Brucella
- . + L2 '
- melitensis § ? r
| Listeria ‘
b i
i A - H -+
| uonocyiogenes M b
i (. e -
,E
Legend: see Table 1
|-
| .
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fable 3. esults of ‘the tasis on bacteria ae ro50ls with the US Vacuum pump
" - fesc 1 vest 2 rfent 3 Test & TTTrest 5 | Test® _
I s.aple Mo )
Air] Agar Alp) ALpar Alp]  Agar dgar Airy  Agar
1 ]Colonies] 1 no.,.,.::. 1 | Colonies Colonies] 1 !Colenies
B 1 - v Jeowplete] 10 ; v.48] 183 ca, 1500f U,Uicoaplete |
covarape ,_;‘ _ __lcoveraze] o . |coverage
T2 - 110 Jeowplaie] 1.8} compl i ju,18 05 40,9 Jcompleie] 0,9} ca, 1630 3.7]complate |
Sovapaan [ale AR ..u— — coverage covaraae
R T 20 jcomplete] U,Yjcciplacejr,d t v 0.9 Jca, WI00|I 8 | complete| 0.4f ikl ]
cowa ..mn.,_ _ coverage | : ﬁ. coverage
T 1.8 Jeo pleccj v, isjcoaplete] 5 7L 0,181 102 0.9 Vcomplete] 1.6{ ~i8
coverage coverage coverage
T Ty, T Til.v Jconplete] V.Y [complete] 5 |T TV 100Y | TFILT | 5 “lcomplete] 5 | U2
coverane coverags ) coveraqae
g 7 T UYL eomplete| VLY Jcomplet (0T |7 T 0 AT T S [complete] 1,8} 785
coverage coveraqgo B vno.cm?.:wm
Ty 0.9 |complete| 0.18] complute] 5 R T I KT ‘complete] 0,18 72 N
coverage coverzge covesana
R TS |eonplete{ 0L I8 T s T T g T4 TJ178 {Compleca] "Iiy} "2
coverape coverage
Ty T T W09 feempletef Uoag) 0T IO T 0TS T 40 S {complete} 1.8} "% ,
_..J‘aodua.mk coveragej} .
R L8 juae 7 {093 S 1T T 17 1107 [complete| 10 | 244
coveraze| .
SN R B ST 2T TR T 20 Ty TT20 T ed IR0 s e BT
. e OF w3m.. D G - g -lm. - B ._g.w.z nce poss: :..mL :omivwwn‘d,
y :mn?.,.‘,u santi.ig ca. n.10 ca. 1.10 e m..m.”_.o,m. ca, m.mo o anm.mmuwmsr to :.m.mmm.ﬂwuw,i
o AP a3 3K - ardig .
. 6 foueing Yo 1-17 ! I's 17  No 1l No 1-3 No 1-7 zo 1-2
Giplos Tl e luo o _ YT gy T I e T
52 feing o | Mg o ozl | Now-n  |Wom  |meam |
- . )
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Z) Discussien:

Tiie Anerican predared solid culture medium,rits nuirient
llgusn SLOred in a sterile container and poured on' the carton
cisk prior to uss, proved to be of little value For detecting
rathogenic bacteria in the foregoing tests. This negative resuli
could welil be cdue to the age of the tested nutrient substrate,
however.

According to the label, tine date wner the nutriert was
© filled was July 1959. i definite stateuent as to the suitability
or Lackx of suitability of the US prepared culture mediua is there-
Jore jossible only after testing material of recent manufacture.

4

cent set £ 25 R 2 was made on 21/22 May 1963 at the BWB Coblenz
73 III and tine Federal Ministry of Defense T III.

The deveciion of zeriated bacteria with the wic of the
US vacuuw pus> was successfully acccoamplished. Defiziie advantages
¢l this purp «re iis capzcity to draw a relatively large volure
¢ air in a 5nort tice (Jive liters in ca. one minute) and its
binple &nd easy operation.

The cowparizon of the results obtained ir ihese tests with
those cbtained wiia the German sample taking instrument for bio-

logical warfare agents (Test Report Number 699 of Testing Station
53 dated 30 May 1963) will follow in a later report.

T) Summary: :

N
ared culture medium has shown itself in
tests conducte up to this poiat 28 a poor rmediua for cultivar,ng.

ard therefore also for the detection, of bacteria. This negative.

result is prooab¢y cue to the age of the material +ested (paeking
date July 1959). . final stasecent &8 to its suitability or umne-
suitability is ther:fore possible only after testiag material ‘of
nost recent Lanv.ocuurs.

N e

The U3 veacuus pump used iz conj 8a with tze Impinger
effect is well suited for taking ainr samp_es. Toe _aentxfzcation.

of aerifiec bactveria (Serratia marcescens) was accozplished sat—
isfactorily. ¢/ ) .. e
S . —

The American pre:

$0

/8/ Sorocikhoff
/t/ (Dr. vor Sprockhoff)

A recuest s delivery of additional refill packets for the ecuip-
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