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& BD BBLCrystal™ Identification Systems
Gram-Positive ID Kit 8809911JAA

2004/04

CLIA COMPLEXITY: HIGH
CDC IDENTIFIER CODES
ANALYTE: 0412

TEST SYSTEM: 07919

U.5. Pat. 5,182,082
See symbol glossary at end of insert. U.5. Pat. 5,338,666

INTENDED USE

The BBL Crystal™ Gram-Positive (GP) Identification (ID) system is a miniaturized identification method employing
modified conventional, fluorogenic and chromogenic substrates. It is intended for the identification of aerobic
gram-positive bacteria. 121316

SUMMARY AND EXPLANATION

Micromethods for the biochemical identification of microorganisms were reported as early as 1918.3 Several
publications reported on the use of the reagent-impregnated paper discs and micro-tube methods for
differentiating enteric bacteria.347.17.1% The interest in miniaturized identification systems led to the introduction
of several commercial systems in the late 1960s, and they provided advantages in requiring little storage space,
extended shelf life, standardized quality control and ease of use.

In general, many of the tests used in the BBL Crystal ID Systems are modifications of classical methods. These
include tests for fermentation, oxidation, degradation and hydrolysis of various substrates. In addition, there are
chromogen and fluorogen linked substrates, as in the BBLCrystal GP ID panel, to detect enzymes that microbes
use to metabolize various substrates.57.8.9.11.12.1415

The BBLCrystal GP ID kit is comprised of (i) BBL Crystal GP |D panel lids, (ii) BBL Crystal bases and (iii}

BEL Crystal ANR, GP, RGP, N/H ID Inoculum Fluid (IF) tubes. The lid contains 29 dehydrated substrates and a
fluorescence control on tips of plastic prongs. The base has 30 reaction wells. Test inoculum is prepared with the
inoculum fluid and is used to fill all 30 wells in the base. When the lid is aligned with the base and snapped in
place, the test inoculum rehydrates the dried substrates and initiates test reactions.

Following an incubation period, the wells are examined for color changes or presence of fluorescence that result
from metabolic activities of the microorganisms. The resulting pattern of the 29 reactions is converted into a
ten-digit profile number that is used as the basis for identification.'® Biochemical and enzymatic reaction patterns
for the 29 BBL Crystal GP ID substrates for a wide variety of microorganisms are stored in the BBL Crystal GP ID
data base. ldentification is derived from a comparative analysis of the reaction pattern of the test isolate to those
held in the database. A complete list of taxa that comprises the current database is provided in Table 1 (see pg. 7).

PRINCIPLES OF THE PROCEDURE

The BBLCrystal GP ID panels contain 29 dried biochemical and enzymatic substrates, A bacterial suspension

in the inoculum fluid is used for rehydration of the substrates. The tests used in the system are based on
microbial utilization and degradation of specific substrates detected by various indicator systems, Enzymatic
hydrolysis of fluorogenic substrates containing coumarin derivatives of 4-methylumbelliferone (4MU) or
7-amino-4-methylcoumarin (7-AMC), results in increased fluorescence that is easily detected visually with a UV
light source, 11121415 Chromogenic substrates upon hydrolysis produce color changes that can be detected
visually. In addition, there are tests that detect the ability of an organism to hydrolyze, degrade, reduce or
otherwise utilize a substrate in the BBL Crystal ID Systems.

Reactions employed by various substrates and a brief explanation of the principles employed in the system are
described in Table 2 (see pg. 8). Panel location in referred tables indicates the row and column where the well is
located (example: 1) refers to Row 1 in column J).

REAGENTS

The BBLCrystal GP ID panel contains 29 enzymatic and biochemical substrates. Refer to Table 3 (see pg. 9) for a
list of active ingredients.

Warnings and Precautions:
For in vitro Diagnostic Use.
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After review by the U.5. Centers for Disease Control and Prevention (CDC), and the Food and Drug Administratien
{FD&) under CLIA 'B8, this product has been identified as high complexity. The CDC Analyte Identifier Code
is 0412; the CDC Test System ldentifier Code is 07919,

After use, all infectious materials including plates, cotton swabs, incculum fluid tubes, and panels must be
autoclaved prior 1o disposal or incineration.

STORAGE AND HANDLING/SHELF LIFE

Lids: BBL Crystal GF lids are individually packaged and must be stored unopened in a refrigerator at 2-8°C,

DO NOT FREEZE. Visually inspect the package for holes or cracks in the fell package. Do not use if the packaging
appears to be damaged. Lids in the original packaging, if stored as recommended, will retain expected reactivity
until the date of expiration.

Bases: Bases are packaged In two sets of ten, in BBL Crystal incubation trays. The bases are stacked facing down
to minimize air contamination. Store in a dust-free environment at 2-30°C, until ready to use. Store unused bases
in the tray, in plastic bag. Empty trays should be wsed to incubate inoculated panels.

Inoculum Fluid: BBLCrystal ANR, GP, RGP, N/H 1D Inoculum Fluid {IF} is packaged in two sets of ten tubes. Visually
inspect the tubes for cracks, leaks, etc, Do not use if there appears to be a leak, tube or cap damage or visual
evidence of contamination {i.e., haziness, turbidity}. Store tubes at 2-25°C. Expiration dating is shown on the
tube label. Only ANR, GP, RGP, N/ Inoculum Fluid shouwld be used with BBL Crystal GP ID panels.

On receipt, store the BBL Crystal GP 1D kit at 2-8°C. Once apened, only the lids need to be stored at 2-8°C. The
remaining components of the kit may be stored at 2-25°C, If the kit or any of the components are stored
refrigerated, each should be brought to room temperature prior to use.

SPECIMEN COLLECTION AND PROCESSING

BBL Crystal |0 Systems are not for use directly with clinical specimens. Use isolates from media such as
Trypticase™ Soy Agar with 5% Sheep Blood (T34 1) or Columbia Agar with 5% Sheep Bload [Columbia Bloeod
Agar). Use of selective media such as Phenylethyl Alcochol Agar with 5% Sheep Blood (PEA) or Columbia CHA
Agar with 3% Sheep Blood (CNA) is also acceptable. Media containing esculin should not be used. The test solate
must be & pure culture, no more than 18-24 h old for most genera; for seme slow growing organisms up to 48 h
may be acceptable. When swabs are utilized, only cotton-tipped applicators should be used to prepare the
inoculum suspensions, Some polyester swabs may cause problems with inoculation of the panels. (See
"Limitations of the Procedure ™),

The incubatar used should be humidified to prevent evaporation of fluid from the wells during incubation. The
recommended humidity level is 40-60% . The usefulness of BBL Crystal ID Systems or any other diagnostic
procedure perfarmed on cinical specimens & directly influenced by the quality of the specimens themselves, 1L s
strongly recommended that laboratories employ methods discussed in the Manwal of Clinical Microbiolegy for
specimen collection, transport and inoculation anto primary isclation media. ! '8

TEST PROCEDURE

Materials Provided: BBL Crystal GP 1D Kit =

20 BEL Crystal GF |D Panel Lids,

20 BBLCrystal Bases,

20 BBLCrystal ANR, GP, RGP, N/H ID IF Tubes. Each tube has approximately 2.3 = 0.15 mL of Inoculum Flud
containing: KCI 7.5 g, CaCl; 0.5 g, Tricine N-[2-Hydrexy-1, 1-bis thydroxymethy imethyl] ghycine 0.895 g, purified
water to 1000 ml,

2 incubation trays,

1 BBLCrystal GP 1D Color Reaction Chart and Results Pad.

Materials Required But Not Provided: Sterile cotton swabs (do nol use polyester swabs), incubator (35 = 377°C)
non-Cas (40-50% humidity), McFarland No. 0.5 standard, BBL Crystal Panel Viewer, BEL Crystal ID System
Electronic Codebook or BBL Crystal Gram-Positive Manual Codebook, and appropriate culture media.

Also required are the necessary equipment and labware used for preparation, storage and handling of clinical
SpEcimens.

Test Procedure: BBL Crystal GP |1D System requires a Gram stain.

1. Remoave lids from powch, Discard desiccant. Once removed from
the pouch, covered lids should be used within 1 h. Do not use
the panel if there is no desiccant in the pouch.

2. Take an inoculum fluid tube and label with patient's specimen
number. Wsing aseptic technigue, pick colonies of the same
morphology with the tip of a sterile cotton swab (do not wse a
polyester swah) ar a wooden applicator stick from one of the
recommended media {see section under "Specimen Collection
and Processing”).

1. Suspend colonies in a tube of BBL Crystal ANR, GPF, RGP, N/H 1D
Ingculum Fluid.

4. Recap tube and vortex for approximately 10-15 <. The turbidity should be equivalent to a McFarland No. 0.5
standard, If the Inaculum suspension concentration is in excess of the recommended McFarland standard, one
of the following steps is recommended:

a. ke afresh tube of inocslurm fluid to prepare a new inocukum suspension eguivalent to a McFarland No. 0.5 standard.

b, I additional colonies are unavallable for preparation of a new inaculium suspension, using aseptic
techniques, dilute the inaculum by adding the minimum required volume (not (o exceed 1.0 mL)
of 0.85% sterife saline or incculum fluid to bring down the turbidity equivalent to a McFarland No. 0.5
standard. Remove the excess amount added to the tube with a sterile pipet so that the final volume of
inoculum fluid is approximately equivalent to that of the original velume in the tube (2,3 & 0.15 mL).
Failure to make this adjustment in volumes will result in spilling of the incoulum suspension over the
black portion of the base rendering the panel unusable.

2
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5. Take a base, and mark the patient’s specimen number on the side wall.

Pour entire contents ef the inoculum fluid tube into target area
of the base,

7. Hold base in both hands and roll incculum gently along the
tracks until all of the wells are filled, Roll back any excess fluid
1o the target area and place the base on a bench top.

B. Align the lid so that the labeled end of the lid is an top of the
target area of the base,

9. Push down until a slight resistance is felt. Place thumb on edge
of lid towards middle of panel on each side and push
dewnwards simultaneously until the lid snaps into place {listen
for two “clicks").

Purity Plate: Using a sterile loop, recover a small drop from the

moculum fluid tube either before or after inoculating the base and

inoculate an agar slant or plate {(any appropriate medium] far purity
check, Discard inoculum fluid tube and cap in a biohazard disposal
container. Incubate the slant or plate for 24-48 h at 35-27"C under
appropriate conditions, The purity plate or skant may also be used

for any supplementary tests or serology, if required.

Incubation: Place inoculated panels in incubation trays. Ten panels
can fit in one tray {5 rows of 2 panels). All panels should be
incubated face down (larger windows facing up: label facing down)
in & non-C0; incubator with 40-60% humidity. Trays should not be
stacked mare than twa high during incubation. The incubatian time
for panels is 18=-24 b at 35=37°C, If panels are incubated for 24 b,
they showld be read within 30 min atter removing from incubatar.

Reading; After the recommended period of incubation, remove the
panels from the incubator. &1l panels should be read face down
(larger windows up; label facing down) usinlgrthe BEL Crystal Panel
Viewer. Refer to the color reaction chart and/or Table 3
(see pg. 5 for an interprétation of the reactions. Use the results pad
to record reactions. Alternatively, the BBL Crystal AutcReader may
be used to read the panels.
a. Read columns E thru J first, using the regular (white}

light source.

B, Read columns A thru D (flusrescent substrates) using the UV
light source in the panel viewer. & fluorescent substrate wel| is
considered positive only if the intensity of the fluorescence
abserved in the well is greater than the Negative Control
well {4a],

Caleulation of BBL Crystal Profile Number: Each test result {except 44, which is used as a fluorescence negative

control) scored positive is given a value of 4, 2, or 1, corresponding to the row where the test is located. A value

3

4
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of 0 (zera} is given to any negative result. The values resulting from each paositive reaction in each calumn are
then added together. A 10-digit number is generated; this s the profile number,

Example: A B C ] E F G H I 1
4 = * - - + . * . *
2 : + " * - . - * +
1 + - + - + - - + +
Profile 1 6 3 2 5 & 4 3 7 o

*44) = flucrescent negative contral
The resulting profile number and cell merphology, if known, should be entered on a PC in which the
BEL Crystal Mind Software has been Installed te cbtain the identification. If using the BBL Crystal AutoReader,

organisms are automatically identified by the PC, A manual codeboak is also available, if a PC is not available
contact BD Technical Services for assistance with the identification.

User Quality Control: Quality control testing is recommended for each lot of panels as follows -

1, Inoculate a panel with Streproceccus pyogenss ATCC™ 19815 per recommended procedure (refer 1o
“Test Procedura”),

2. Incubate panel for 18-20 h at 35-37°C.
Read panel with the panel viewer and calor reaction chart; record reactions using the results pad.
alterpatively, read the panel on the BEL Crystal AutcReader,

4, Compare recorded reactions with those listed in Table 4 (s=e pg. 0], If discrepant results are obtained,
confirm purity of gquality contral strain before contacting BD Technical Services,

Expected test results for additional quality control test strains are listed in Table 5 (see pg. 100,

Quality contral requirements must be performed in accordance with applicable local, state and/or federal

regulations or accreditation reguirements and your laboratory's standard Quality Control procedures. It is

recommended that the user refer to pertinent NCCLS guidance and CLIA regulations for appropriate Quality

Control practices.

LIMITATIOMNS OF THE PROCEDURE

The BBL Crystal GP |0 System is designed for the taxa provided. Taxa other than those listed in Table 1 are not
intended for use in this systam,

The BBLCrystal GP ID System database includes seme species that are rarely solated from human clinical
specimens and were not encountered in the clinical studies of this product. It alsa includes some species that
were encountered less than 10 times in the clinical studies. Refer to Table 1 {see pg. 71 for a breakdown of the
number of strains per species tested in clinical trials, The laboratorian should determine If additienal testing Is
required to canfirm identity of those species for which performance has not been established (i.e., those species
where less tham 10 isolates were evaluated in the clinical trials for this product).

The BBL Crystal GP ID database was developed with BBL™ brand media. Reactivity of some substrates in
miniaturized identification systems may be dependent upon the source media used i inoculum preparations. We
recommend the use of the fnllnwing media for use with the BBLCrystal GP ID System: TSA Il and Columbia Blood
Agar. Use of selective media, such as PEA or CNA s also acceptable. Media containing esculin should not be used.
BBL Crystal |dentification Systems use a modified microanvironment; therefore, expected values for it individual
tests may differ from information preuinusly established with conventional test reactions. The accuracy of the
BBL Crystal GP 1D System is based on statistical use of specially designed tests and an exclusive database.

Whike BBL Crystal GP 1D Systermn aids in microbial differentiation, it should be recognized that minor variations
miay exist in strains within species. Use of panels and interpretation of results require a competent microbiclogist.
The final identification of the isolate should take into consideration the source of the specimen, aerotolerance,
cell morphology. colonial characteristics on various media as well as metabolic end products as determined by
gas-liquid chromatography, when warranted,

Only cotton-tipped applicator swabs should be used to prepare the inoculum suspension as some palyester swabs
may cause the inoculum fluid 1o become viscous, This may result in insufficient inoculum fluid to il the wells,
Covered lids once removed Trom the sealed pouches must be used within 1 h to ensure adequate performance.
The incubator where panels are placed should be humidified to prevent evaporation of inoculum fluid from the
wells during incubation. The recommended humidity level is 40-60%.

The panels, after inoculation, should only be incubated face down {larger windows facing up; label facing down)
ta maximize the effectiveness of subitrates,

if the BBL Crystal test profile yieids a "MNo identification” result and culture purity has been confirmed, then it is
likely that tir]ythe test isclate is producing atypical BBL Crystal reactions (which may also be caused by procedural
errars], (i) the test species is not part of the intended taxa or {ii) the system is unable to identify the test kolate
wlthdthr required level of confidence. Conventional test methods are recommended when user error has been
ruled out.

EXPECTED VALUES

The expected substrate reactions for the species of organisms most freguently encountered in the cinical study
of BBL Crystal GF |D System are shown in Table 6 (see pg. 11). The provided percentages were generated from
reactions given by the organisms used in generating the database. Table 1 (see pg. 7) shows all the taxa tested
during database generation.
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PERFORMAMNCE CHARACTERISTICS

Reproducibility: In an external study involving four clinical laboratories, [total of fowr evaluations), the
reproducibility of BBL Crystal GP ID substrates’ (29) reactions was studied by replicate testing. The repreducibility
of the individual substrate reactions ranged from 79.2%-100%. The cverall reproducibility of BBLCrystal GP ID
panel was determined to be 06.7%.2

Accuracy of ldentification: The performance of BBL Crystal GP |10 Systermn was compared to currently available
commercial systems using clinical isolates and stock cullures. A total of four studies were conducted in four
independent laboratories. Fresh, routing isolates arriving in the cinical labaratory, as well as previously identified
isolates of the clinical trial sites' choice, were utilized to establish perfnr‘n‘lam:\e characteristics.

Cut of 735 total solates tested from the four studies using BBL Crystal GP ldentification System, 623 (34.8%] were
correctly identified without the use of supplement tests, and 568 (90.9%) were correctly identified when
supplemental tests were included. & total of 56 {7.6%) isolates were incorrectly identified, and a message of

"Mao ldentification” was cbtained for 11 (1,5%) =olates.2? Table 7 {see pg. 12} shows the acccuracy of
identification for the species most frequently enceuntered {i.e., 10 or more isolates) in the clinical trial as well as
for the remaining group of species where less than 10 isolates were tested.

AVAILABILITY

Cat. No.  Description Cat. No.  Description

245240 BBL Crystal™ Gram-Positive 1D Kit, 245300 BBL Crystal™ AutoReader
containing 20 each: BBL Crystal GP 1D 221165 BBAL™ Calumbia & ith 5% 5h
Panel Lids, BBL Crystal Bases and BGee. ki e gl s

BBL Crystal ANR. GF, RGP, N/H D
[noculum Fluid.

245038  BBLCrystal™ ANR, GF, RGP, N/H ID

Inoculum Fluid, ctn. of 10.
245031 BBL Crystal™ Panel Viewer, Domestic

221263 BEL™ Columbia Agar with 5% Sheep
Blaod, ctn, of 100,

221352 BBL™ Columbia CHA Agar with
5% Sheep Blood, pkg. of 20.

: . = 5% Sheep Blood, ctn. of 100.
™ BE
ZASUE  DRLErPR S Tanc) Viewsr Eutopedh 221179 BBL™ Phenylethyl Alcohol Agar with
! : : 5% Sheep Blood, pkg. of 20.
245033 BBL Crystal™ Panel Viewer, Japanase - o ¥ )
! ! 2 5% Sheep Blood, ctn. of 100,
™
245034 SEI'L'IFu Etal Panel Viewer, Longwave 221239 BEL™ T icase™ Say Agar 'u:-ifth
) , 5% Sheap Blood [TSA 1), pkg. of 20,
¥
245036 g:;:lr'f:itﬂ ™ Panel Viewer, White Light 331361 BBL™ Trypticase™ Soy Agar with

5% Sheep Blood (TSA 1}, ctm. of 100.

212539 BBL™ Gram Stain Kit, pl-cg. of 4 x 250 mL
botthes.

245037 BBL Crystal™ Identification Systems
Gram-Paositive Manual Codebook,

447010 BBL Crystal™ Mind Sofiware
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Data on file at BD Disgnostics,

Key: Table 1

KEY: "

These taxa have fewer than 10 unigue BBLCrystal profiles in the current database.
Number of Bolates (e, “x") encountered in the dinical trial. f no number in parenthesis is
shown after an organism name or group description, these species were not encountered in the
clinical trial,

("x")

Mote #1: There were 14 additional isalates encountered in the clinical trial that are not shown above. Five (5)

{i.e., 4 Staphyfococcus species and 1 Enterococous were identified anly to the genus level by the
reference system against which BBL Crystal GP was compared, although BBLCrystal GP identified
these organisms to the species level. Nine (9) were identifed by the reference system, but were
not included in the BBLCrystal GP database taxa,

Mote #2: The arganisms shown in bold face type were encountered 10 or more times in the clinical study for

this product,

MNote #3; The organisms not shown in bold face type are either species which are rarely isclated from human

clinical specimens or species that were infrequently fless than 10} encountered in the clinical study
for this product. The laboratorian should determine if additional testing is reguired to cenfirm
their identity.
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Table 1

Taxa in BBL Crystal™ GP ID System

ACTOIMES ppogenes
Aemoroccus species (imdudes
A uringe and A wiroans)
AETTCTCCLS LA
ABraroCous widarns
Alfpiooooous obitics =
Arcanohacienum
Fanarnafticurm =(2)
Baifius Bress (1)

Bailiues carews (2]
Baifius circudans

Baciliurs coagialans
Baitius feherifovms (1)
Baoifius megatenum
Baifius purnilus

Bacifius spfraericus
Bacitie subiis {1}
Caryrebacterium aqualiosm
Conyrebacterium bows
Conyrabacterium diphtheniae
fincludes © diphtheriae subsp
gravis, C. diphthernze subsp
mits and C dipfrtheriae subsp
interreedis)
Canyrebacterun genitalum
Conpnebacterium jelkaium (T
Conynebacterium kutscher
{EW [AFCERLILITT)
1

Conyrebacteriam
peeudociphtherticm (2)
Caryrebatteriunm
peeudngenitalivem
Corynebacteriam
peudotabereiioss (2)
Conmatacteriam renale group
- ; 4 3

Enferpoocous awvum (3)
Enterocooous
casseliflavusigalimarum (14)

Enterpooccus durans (2)
Enterocpocus faccalis (T8)
Enterocooous faedium (33)
Enterioous hrrae
Enteroooous raffingsus (3)
Enterooocous solifanus
Ensipslothnx rhusinpatiiae
Gardnerela vaginals
Gemella haemolysans
Gemeila morhillorum

Gemefia species {includes

G haemalysans and
& morbillonum)

Globicatela sanguis [3)
Lactooocous ganieas
Lactoopeees Gt subsp
CFEMOIE
Lactocooies Bt subsp
hardmiae
Lavtococews ot subsp factis
Lactocoorus raffinoiactis
Lactorocoys speces (inchudes
L iactis subsp cremong, L lachs
subsp haroiae, L ctissubsp
Jactis and L raffinclactis)
Levcanostoc oinsam
Leuconastoe lachis (1)
Lewconostoc mesenteroides
subsp mesenteroides
Lo
peeudomessnterodes
Lewonostoc spedes fincludes
L citrewm, L facts,

L memrem.ﬂegsuhsp
meseniernides and

L pseudomesorioroimes)
Listerla qray *

Listeria famoudi sulsp danoad
Listeria monocytogenss (3)
Listeria rvrrayd

Migracoocus krisfinae
Migrococrus tews
Migrococus blae
Mirooocus noseus
Migrocooous sedenfanis
Microcooous species
{imciudes M. kristinae,

M. ltwers, M. hplaw,
M. roseus and

M. sedlentarius) (10}
Oerskovia species (ncudes
O turtsats and

O, xanthinealytics)
Pasnibacilus ahed

Poaenibacifs macerans
Bedincooos damnosus
Pediocoos pannius
Pediococs pentosaceus
Pegiocoous speces (includes
P dammosus, £ panalus and
P, peniosaceLs)
Rhodecoous egul

Rothia dentocanosa™* (1)
Staphylocooous aureus (BB)
Staphyococcus awnclans 2}

Staphyioooocus cohnit (induedes

5 coshrn subsp cotnil and

5 cohri subsp wrealybicum) {1}

Staphpiooocoues cohni subsp
e

Staphyiococous cohni subsp
wrEalytioum

Staphylococous
opidermidis (B8}
Staphjlocncaus equonm
Staphplococous felks
Staphyiocoocus galinarm

Staphylococous
haemolyticous (23)
Staphyloooonus

o (17)
Staphpiococous interrmedius

Staphylococcus kloasi (2)
Staphplocooos lentus

dugoiunerss (3)
Staphpiococcis pastewd *(1)
g e

Staphpiocooos sspmoptticus
Staphviococeus schiefferi
{includes 5. schieden sutsp
coaguians and 3, soherfen
subsp schiedfien)
Staphpiooocries soiun
Staphpiooooous simulans (3)
Staphpooncous wiulus
Staphpiooocies warmern ()
Staphpiocooous xanss (1)
Stormatocoomus mucisqnoss

Streptooorius AComIinimLs

Streptococcus agalactiae
(540

Streptoooorus anginass {1}
Streptococs bowis
(includes 5. bowis | and

& bowis Iy (10)
Streptococcus constelatus (1)
Streprtooooous orivetus *
Strepfocooous oisa
Streptococus egu Indudes
S egur susp equd and 3 equy
subsp Fooepidemiog (1)
StreptornocLs S

subsp equi (2)
Streptooormis egu subsp
FOOERITEMILE
Strentornios Squainius
Streptococcus goraomi
Streptococous Group OG
(11}

Streptococcus intermedius
Stroptococous miller group
(includes 5. anginasus,

5 constellatus and

5. intermedius) (20}
Strigtacoccus frilis (4)

Streptocnocus muTans group
tincludes & cricetus,
& mutans and 5. sobvinus) (2

Strephococeus orals

Streptocooous

parasangods (1)
Streplococos
pneurnoiize (54)
StreplocorLs portinus
Streptocodous pYogenes
(50

Streprocoous satvanius 3
Streptocoocus safvanis group
Gincludes 5 salhvarius ard

& vestifiarns) (4)
StrepToonons s3mous (2)
Stroptocooous S3rmQLus group
fincludes 5 orista, 5 govdani,
& parasanguis and & sanguk)
Streptooooous sobrnus
Streptocoocus ubens
Streptococos vestbulans
Turicells otiticls *

-

=

-
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Table 2
Principles of Tests Employed in the BBL Crystal™ GP ID System
Fanel Tast Principhe
Location Feature Code {Referance)
A4 Fluorescent negative control FCT  Control to standardize fluorescent substrate
rasults,
28 AMU-B-D-glucoside FGC
14 L-valine-AMC Fvi
4B L-phenylalanine-AMC FPH
28 AU --D-glucoside Fiz5
18 L-pyroglutamic acid-AMC FPY Enzyma‘:l: hydrelysis of the a:‘mig’ie ar glycosidic
ond results in the release of a fluorescent
it Ltyplophen-AMG FTR  coumarin derivative 5811121415
20 L-arginine-AMC FAR
1c AMU-N-acetyl-f-D-glucosaminide FGA
an aMU-phosphate FHO
in AMU-f-D-glucuronide FGM
10 L-isoleucine-AMC Fis
4 Trehalose TRE
2E Lactose LAaC
1E Methyl-o & H-glucoside MAB
4F Sucrose SUC
2F Mannitol MNT  Utilization of carbohydrate results in lower pH
and
ininds 1,234,796
IF Wahotrlose MTT change in indicator (Phenol red).
A3 Arabinose BRA
' 206G Glyceral GLR
) 16 Fructose FRU
4H p-nitrophenyl-[iF-0-glucoside BGL  Enzymatic hydrolysis of the colorless aryl
sisbstiluted glycoside releases yallow
p-nitrophenaol 3,212
2H p-nitrophenyl-j-D-cellobioside PLCE
iH Proline & Leucine-p-nitroanilide PLN  Enzymatle hydrolysis of the colorless amide
substrate releases yellow p-nitroaniline. 3212
4 p-nitrophenyl-phosphate PHO
2 penitrophenyl-e-D-maltoside PAM  Enzymatic hydrobysis of the colorless aryl
substituted glycoside releases yellow
prnitrophens| 5512
1l a-pitrophenyl-f-D-galactoside (ONPG) PGO
& p-nitrophenyl-a-D-galactoside
4) Urea URE  Hydrolysis of urea and the resulting ammonia
change the pH indicator color (Bromthymaol
blye).de10
2l Esculin ESC  Hydrolysis of esculin results in a black precipitate
in the presence of ferric ion 10
1) Arginine ARG Utilization of arginine results in pH rise and
change in the colar of the indicator (Bromcresol
purple),2
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Table 3
Reagents used in the BEL Crystal™ GP 1D System
Panel Active Approx. Amt.
don Substrate Code Pas. Neg. Ingredients igiL)
an Fluoreicent negative contrad  FLT - nia A Flunrescent coumarin derivative <1
h AWMU D-glucoside FGE  blue fluorescence blue fluerescence AMU-R-D-glucoside <1
>FCT well LT well
4 Lewalima-AMC YA blue fluoressence blue flugrescence Lvaline-ANC =1
=FCT well LT weall
ag L-phanylalanine-AMC FPH  blue fluorescence blue flugrescence L-phenylalanine-AMC =1
=FCT well 2FCT weell
2B AR Ua-D-glucoside FEE  blue fluorescence blue fluorescence AbU-a-D-glucosida =1
=FCT well <FCT well
1E L-pyroghutamic acd-AMC FPY  Blue fluorescence blue flusreicence L-gyroglutamic acsd-Amc <1
>FCT wall FCT wenll
4T Lryptophan-AMC FTR  blue fluorescence blue fluorescence Ltryptophan-AneC e |
2FCT well T weell
2L L-arginine-AMC FAR  blue tluorescence blue flucrescence L-arginine-AMC <f
=FCT well <FCT weell
1C AR LU-N-acetyl-i-D- FGA  blue fluorescence blue flucrescence AMU-N-acatyl-f-D- =1
glucosaminide =FCT well =FCT weell glucosaminide
a0 aML-phosphate FHO  blue fluorescence blue fluerescence 4MU-phosphate =1
=FCT well =T weell
Fiu] AMU-D-glucuronide FGM  blue fluorescence blue flusrescence AMU--D-glucuranide <1
=FCT well FLT well
10 Lsselpucing-AMC Fi5  blue fluorescence blue flusrescence L-isoleucing-AMC <1
=FCT wall FCT well
4E Trehalose TRE  GoldYellow Orangafed Trehalose =3
2E Lactosa LAC  GobdiYellow OrangaRed Lactosa =300
1E Pethyde & [glucoside MAE  GokdMellow Orangeifed EAethyle & J-gluccside =300
dF Sucrose SUC  GoldMellow OrangeRed SUCTose =300 |
IF Mannital MNT  Gobd®yslbow OrangaRed Blannital <300 _,-JJH.\
1F Batiotrice MTT  Gold™ellow Orange/Red Blaltotricue <30} L
4G Arabinosa ARa& GoldMelkow Crranga/Red Arabinoe =3}
G Gahyera GLA  Gold™elkew Crange/Red Ghyera =30}
15 Fructose FRU  Goldtelknw CrangeRed Fructose =300
dH p-n-p-[HD-gluccside BGL  Yellow Codorless pn-p-fH-glucoside =10
2H p-a-p-fi-D-callobioside PCE  Yellow Corlorless p-a-p-fi-D-callobioside =10
H Pralime & Lewcing-p- PLN  Yellome Corlarless Prolime & Lawcine-p- =10
nitroanilide nitroanilids
4| pn-p-phosphate PHO  Yellow Colorless pn-p-phosphate <10
2 pen-peo-Demaltoside PAM  Yallow Colorless pen-pox-Demaltoside =10
1l QOMNPG & PGO  Yellow Colorless ONPG & =10
p-n-p-r-O-galactosida p-n-p-i-0-galactoside
A Urea URE AgualBlue YellowiGreen Urea =50
21 Esculin E3C  Brown'Maroon  CleanTan Esculin <25
11 Arglnine ARG Purple YellmalGray Arginine <000
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Table 7
Accuracy of identification for Species Most Frequently Encountered in BBL Crystal™ GP 1D System Clinical Trial
Organism Mumber  BBLCrystal EEL Crystal Carrect Total
Tested  Correct ID W/Supplemental Tests Correct
Corpriebacterium species 29 29 0 29
Enterococcus cassaliflavusigaliinarum 14 0 141 14
Enterococcus fagcalis 78 78 0 78
Enterococcus fascium EE 30 3 33
Micrococous species 10 10 o 10
Staphylococcus aureus 88 a5 3 a8
Staphylococcus capitis 13 13 o 13
Staphylocaccus epidermidis a7 a7 1] a7
Staphylococcus haemolyiicus 23 23 0 23
Staphylococcus haminis 17 10 1 i1
Streptococcus agalactiae 54 49 2 51
Streptococcus bowis 10 8 1 9
Streptococcus mitter group 20 18 2 20
Streptococcus mitis groupd 23 ] 1 9
Streplocaccus pReUmoniae 54 45 8 53
Streplocaccus pyogenes 50 49 o 43
L Other * 132 21 10 91
Grand Total 735 623 45 bed
Key: * = This category comprises all isolates where less than 10 were enceuntered in clinical trialks,
! = Colony pigmentation is the sole supplemental test reguired to obtain correct identification.
= As follow-up to this group’s accuracy results, remedial actions were subsequently implemented to
improve performance. |
Ty
) LS
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