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This report is one of an ongoing series of reports evaluating the capabilities of
various screening technologies, performed under USP’s established Technology
Review program (see Introduction for details).
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Disclaimer
REMH

Certain commercial equipment, instruments, vendors, or materials may be
identified in this report to specify adequately the experimental procedure. Such
identification does not imply approval, endorsement, or certification by USP of a
particular brand or product, nor does it imply that the equipment, instrument,
vendor, or material is necessarily the best available for the purpose or that any
other brand or product was judged to be unsatisfactory or inadequate. All
product names, logos, and brands are property of their respective owners.
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Executive Summary
PATHEE

A technology review was carried out on Speedy Breedy, a portable respirometer
manufactured by Bactest. The objective of this review was to determine whether
Speedy Breedy can feasibly be used as a first-line screening technology to
detect microbial contamination in sterile liquid samples. The performance
evaluation involved analysis of three liquid samples (water for injection,
artesunate for injection, and oxytocin injection). To mimic potential
contamination of samples, some preparations were spiked with bacteria of
varying starting concentrations, measured as colony forming units (CFUs). Using
standard protocols developed by Bactest, results showed reliable detection of
E.coli in sterile water for injection, using the Tryptic Soy Broth (TSB) media
vessels, at concentrations as low as 1 CFU and up to 1,000 CFU. E.coli was also
detected in sterile water for injection using MacConkey Broth (MCC) media
vessels and artesunate for injection and oxytocin injection samples in water for
injection using the TSB media vessels, while P. aeruginosa was detected in water
for injection, artesunate for injection, and oxytocin injection using Cetrimide
Broth (CB) media vessels. All of these bacteria were spiked into the liquid
samples at starting concentrations of 20 CFU. Negative controls were run in
parallel and confirmatory analysis of samples using an incubator to culture the
bacteria and a spectrophotometer to measure optical density at 600nm to avoid

false positives and negatives and confirm viability of the inoculated bacteria. A



blinded test was performed with the analyst successfully able to identify
contaminated samples and their relative levels of contamination. The field
evaluation indicated that inspectors, chemists, microbiologists, and pharmacists
with various levels of technical expertise from the regulatory authorities of two
countries, India and Zimbabwe, could become either basic, intermediate, or
advanced users of the technology within approximately 2 weeks. Speedy Breedy
was able to run samples and generate results consistently in uncontrolled field
settings, provided a continuous power source was present. Although the
instrument has some limitations related to sample throughput and analysis of
low volume samples, overall it was able to effectively detect contamination in
spiked liquid samples.
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1. Introduction

Assuring the quality of medicines along all points of the supply chain is vital for

promoting positive health outcomes for patients around the world [1]. The
importance of medicine quality screening technologies in this endeavor is
becoming increasingly recognized [2]. USP has launched the Technology Review
program, an initiative guided by a technical expert panel established through
the organization’s collaborative and volunteer-driven governance and working
towards four objectives:

1. Develop standards and guidelines for evaluating medicine quality screening
technologies

2. Generate and disseminate tailored information on the capabilities of these
technologies through a two-step review process; a lab-based technical
performance evaluation and a collaborative field-based utility evaluation.

3. Build the knowledge of key stakeholders to appropriately procure and
sustainably utilize screening technologies for the purposes of combating
substandard and falsified medicines

4. Foster the development and enhancement of new and emerging screening
technologies.
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This report contributes directly to objectives two, three and four and is the first
in what will become an ongoing series evaluating the capabilities of various
promising screening technologies.
KREANBEIR 2. 3H 4 HEME T, BHEEHTH—RINTHERMHERE
AT R R M REREE — MR

Most of the screening technologies currently in use by regulators, manufacturers
and other stakeholders focus on identification of active pharmaceutical
ingredients, excipients and other raw materials. Little attention has been paid to
the issue of microbial contamination or sterility of liquid samples, a particularly
germane problem in low and middle income countries (LMICs) where the
security and integrity of the medical product supply chain is difficult to maintain.
In addition, the currently available methods and instrument require dedicated

clean laboratory space and trained staff to perform the required assessment. To



date, there has been little emphasis on developing methods and
instrumentation to perform tests in the field. However, a portable respirometer
called Speedy Breedy may present a solution to this concern. Speedy Breedy is a
portable respirometer that claims to detect microbial contamination in liquid
samples through pressure change measurements over time, which represents
microbial respiration[3]. The program, with input from the expert panel and
other stakeholders, therefore decided to review Speedy Breedy.

BENM, HIERMEMTIERXEBRERORSBIHERALTMET
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R—XELEMAEYFRILE]. B, AT/ NAMEMAEERENRA
T, REXNRDEHITRARTEL,

2. Methodology
2.1. General Information

Table 1 provides general information on Speedy Breedy, namely how it
functions, its basic specifications, and the upfront and recurring costs of using

the instrument. All data in this section were collected through email exchange,



telephone conversations, and review of the vendor's website between July 2017

and October 2017.
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2.2. Performance Evaluation
2.2 TR

Acronyms and Definitions

AS1 Artesunate injection medicine 1
CB Cetrimide broth (P. aeruginosa) culture media pellst
CFU Colony forming units
MCC MacConkey broth (E. coli) culture media pellet
N Number of runs
OX¥Y1 Oxytocin injection medicine 1
TSB Tryptic soy broth media pellet
WFI1 Water for injection brand 1
WFI2 Water for injection brand 2
AEREIEFNE X
AS1 FEREIIHNK 1
CB ZEAEEAS (RRRERE) &

Fr ks
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McCC ZRERD (KpitE) By
N EITREL

OXY1 EFRISRE L

TSB fRE A AE A2 LA
WFI1 S K &R 1

WFI2 ESTAK M 2

Speedy Breedy Operating Procedure

ELFRESR

1. Culture media pellets were allowed to equilibrate to room temperature for 30

minutes.

1IRFEFREER MNE 30 778,

2. Stock controls were prepared at required concentrations for each bacterial cell
culture.

2. GTAEYBEAEIRAFRESE T FRNNE,

3. For positive control (spiked) samples, the product was spiked with the
required concentration of stock control. If necessary, the sample was diluted to
obtain sufficient volume of the solution for accurate inoculation of required CFU

for the Speedy Breedy and UV-Visible spectrophotometer analysis.



3. MTHMXER (IFF) #&@, BT mIlEERFNHEEFIRE. MmEY
B, WHERETHRE, UREEHERNARARLESNEINT RO HLET
HUERR D AT MBT A9 CFU,

4. The cap was removed from the selected vessel, and 50 mL of the positive
control (spiked sample) was introduced into the first vessel through the vessel
port using a sterile 50 mL syringe. The cap was then replaced.
AMFTEREFIMFARTET, H—NEEH 50mlES sl & =fum 04 50ml

FRMAEX RS (IirEEm) IAS—PMERI. ARELET.

5. The cap was removed from the selected vessel and 50 mL of a negative
control (unspiked sample) was introduced into the second vessel through the
vessel port using a fresh pipette or sterile syringe. The cap was then replaced.

5 BEFMFTEEF{RIMFEL, FEAFZRENLE T BT BFarin 0

50 ml A EB&E (RIMAEER) SINEZ N AR, RAEELEF.

6. Both vessels were placed into the Speedy Breedy chambers and firmly closed
(a click sound confirmed proper closure).
6. WNEFMERNRLEREER, FEFEXA (—ERBAERBXELE

#).

7. The Speedy Breedy analysis was started, using the appropriate test:



7B ENRE TS, ERESERNRNENL

a. “24h General Contamination Test” for TSB.
b. “E. coli contamination test” for MCC.

c. “P. aeruginosa contamination test” for CB.

a) TSB 24 /N —RRISEAGN"
b) MCC' KR SHRACN"

c) CBHYRZRBME SR .

8. At the end of a run, the data file was saved and the time of event was

recorded.

CBTERE, RELIEFICEERNE.

Time of analysis for Speedy Breedy can exceed 24 hours, and each protocol has
its own predetermined run time. All samples were allowed to run for their
complete protocol run times. For example, the general contamination test, which
uses a TSB media vessel, has a 24-hour run time. See Annex 1 for details about
the equipment, consumables, samples, and supplies used during the review.
EAF AN RSO BT 24 /B, EMER U B9t NE TR . Frats
AEO] AT BNHBOS TR AN . B0, A TSB EARMAN—RISEK
MEFE A 24 /B BARTCEAEFERNIRE. JBFER. MMM RIS I
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Confirmatory Analysis

All Speedy Breedy results were confirmed using a shaking incubator and UV -
Visible spectrophotometer. After sample preparation, a 50 mL aliquot was
transferred into a Speedy Breedy vessel, and an additional 50 mL aliquot was
transferred into a tissue culture tube or flask. This flask was then incubated in the
shaking incubator at 35 degrees Celsius at 200 RPM. After the appropriate time,
growth was determined by visual detection and at an OD of 600 nm using a UV -
Visible spectrophotometer. A blank preparation was also run on the UV-Vis.
IEE T

A RN ENERYARMNEFENEINT WX E TN FatEE

% 50 ml ENFREBIRLBERILF, FHEH5 50 ml EoEREHEIH
LIBFRENEMP . REBIZEMBNAIRNZFFE L 35 FKEM 200 /5
MERERES. EEENNEZE, BERNFEER 600 LK%M L5
KXW EEK, THTT=AMRRN, EREMNTRDEAEITNE.

Methodology Limitations
Certain limitations were encountered during this performance review, which
were inevitable given the nature of the technology and the objectives of the

review. They are identified below: 1. Preparing and diluting low concentration



CFU samples inherently meant that there was the possibility that the CFUs within
a given preparation were not fully or reproducibly transferred to the spiked
sample. This was observed in certain samples, which did not exhibit a pressure
event or turbidity after analysis. This absence of contamination was confirmed
through confirmatory analysis and, in situations where this occurred, these data
were not used.

KARRR
EARRBRARTEFIBE T RERRY, ZREZEANMERIFENER, X
ERRMEERTEEN, BAFIAANT LR LHEMHBREREFERAR
FERESHRTNMED TRIATESEEMEBI NIRRT, ERELE
HaPUEETX—UR, PIEARXEERTAEENENSEHSIFLE.
BRI ATIESS T XM RIERMNGRE, FEERE T XMERNEIEX
BHEHA

2. Not all available media vessels were used for this review; as a result, not all
related bacteria were “spiked.” However, the researchers selected two of the
most common bacteria found in water, £ coli (ATCC 8739) and P. aeruginosa
(ATCC 9027), which were used for the purposes of the analytical work. The
related media vessels—Cetrimide broth for P. aeruginosa, MacConkey broth for
E.coli, and Tryptic Soy Broth for general microbial contamination—were

therefore used.

2 XXEARTFEIR B EMAE T MAERE, i, FAEREHRXHAEE



WHNER" . A, MHRAREFTKPRENNRHEE, KPHFE (ATCC
8739) MIFRIREME (ATCC9027), #HITHTITIE. BAMER T 52X
EARE FRREREAAHERZ. KBTERERRERD, —REEYS
RAREBBAZAZ,

3. Results SLIWHER
3.1 General Information
31 EXER
Data
Bactest can provide the hardware and software in English, simplified Chinese,
German, Romanian, and Spanish. Currently, there are no software permissions or
instrument locks on Speedy Breedy, and the instrument does not have Internet
capabilities; however, if a computer is connected to the Internet, end-of-test
notifications can be received However, data can be transferred between devices
using the provided SD card or between a device and a PC or laptop using a
connection cable provided. There are four types of data files, listed below:
iz
BT PURHIE. R, EiE. FE R EMAIIZ SRR
. BRI, EERATERERGNRILED, Fiiz{{EFA EKMN, B,
RTTENEMNAIE, W DUREONR & RE A . o A RRA SD FHE
EREE SN EMNENNE LA BERENE. SUEXHEMFLE, WMT
PR



® SBX are protocol files
® SBC are calibration files
® SBR are test results files

® SB1 and .SB2 are raw data files

® SBX 2N
® SBC ZirEHF
® SBR M 25 R34

® SB1 F1.SB2 2 RIAEIEX 4

Access, Handling, Maintenance, and Repair i5ja). &3, #ipFEIE
Speedy Breedy is available for procurement and shipment anywhere in the world
through Bactest headquarters in the U.K. or the company’s distributor network.
Repairs currently cannot be performed in the field, so malfunctioning
instruments need to be returned for corrective action.

BT EENE TN R R EZERME, EEFRE A ER AR E

& . BRALEENZHTHE, REFRREHRELFLEE.

Durability A%
Speedy Breedy is not waterproof and unshielded, so above normal
electromagnetic interference could result in ineffective tests. The instrument is

robust but not ruggedized and has not been drop tested. However, provided



temperature, humidity, dust, and vibration changes are not too rapid or severe,
the instrument can tolerate fluctuations very well.

BAGAZHKIFERDN, Ats TESENBRZ TSN,
AR EE, BARME, REFFNL. B, MREE. BE. KLNTR
MR AR RSREIZL, U] URGFHR B F o

Use {#

Speedy Breedy can analyze liquids, macerated materials, powders, filter
membranes, swabs, and bodily fluids. The instrument has media vessels for the
following general and specific bacteria and yeasts:

RS U imkis, R, R, BE SR, ZUEEFERT
DA — AR AN 7K 40 ] A B B R £ 5 1L

Broad spectrum (covers aerobic bacteria and yeasts) </ i (BIFESMAHEI

)

i

[Z 35
General coliforms and £ coli <&@ KpHFEM KT E
Salmonella spp.  WITIKEE

Staphylococcus spp. BEHIKEE

Enterococci  *FHEKE

2

Clostridium perfringens R ERRL

B

Listeria spp. HTFE B

Pseudomonas aeruginosa — <fa4k R ERE



A

Campylobacter spp. ST EE

A

Toxigenic Vibrio cholera EREILINE

Bt

Lactic Acid bacteria FLER

General and wild yeasts «ZiBFEFEFER

The performance evaluation did not include evaluation of Speedy Breedy’s
ability to detect anaerobic growth. However, detection of anaerobic growth can
be made through the measurement of a pressure differential, irrespective of
whether growth is under aerobic or anaerobic conditions. Broad spectrum
vessels are recommended to be used, which can be made to be anaerobic.
Further details, as well as informational guides, videos, and the latest software,
firmware, protocols, and calibration curves can be found on Bactest's website:
http://www.speedybreedy.com.
MRETHEABEENREEKNELGENNITE. AT, TEREFELER
REFHETEK, WHUUBINEREZRCUREEK. BIWEREES
E THIREEFRE. BXEZHARGE, UEERIEE. WHAMRHK
. B UFIiRE L, 15150 B oA MG

http://www.speedybreedy.com,

3.2. Performance Evaluation — Application llI: Identification of Contaminants

or Impurities

3.2. MEETEL-R A B ZFRIRF


http://www.speedybreedy.com/

All data below were collected between May 2017 and July 2017. Application Il is
per the USP Stimuli to the Revision Process: Evaluation of Screening
Technologies for Assessing Medicine Quality[4].

UTET B EBIREKRET 2017 £ 5 A2 7 B8, -MAIIZREXE G E{EHE
VR THhFERAR, #miHEAmREM4].

Speedy Breedy is a portable, precision respirometer, which detects and monitors
microbial activity. Detection is observed through pressure transients relating to
gaseous exchanges within a 50 mL closed culture vessel as a result of microbial
respiration. The instrument uses a motor and stir bar to mix sample solutions,
which creates culture conditions that stimulate growth of microbes. This growth
facilitates the conversion of gaseous exchange into pressure variances in the
headspace of the culture vessel, which are subsequently measured and recorded
and can be visualized on a computer using the instrument software. If the
variance exceeds the noise threshold defined by a given protocol linked to a
particular media pellet measured in pressure change over time (typically more
than 0.1 mbar per minute for at least 7 minutes), it is recognized as a pressure
event, which signifies contamination.
RABE—MEMNBENEERXTFRITEN, ATRUNEREYE
&, RNFREBBITAE 50ml &A% A MEY R PR A £ N SEREK
MENERL . ZUREA—DDEMBEHFERBEEFRER, EEEHEMED
ERKNEREG. IMEKEITRATRECIERNME=ENENE



t, MEBMEFRXERAZE, TUAETEN LBTRHEXEFEEHAANT
MACHIEIE. MREZEFN— BRI AN EDTUEL T 82N
RKBE (BERESLZED 7 288 0.1 mbar/min) |, WK A & HEH,
RTEAPITR

Analysis Conditions 747 & 4

Table 2 summarizes the various products that were used as samples and

analyzed and highlights the number of runs that were performed under each

condition, the media pellet that was used, and whether or not an event was

observed for those samples that were spiked.

®2BETRERRNEMS G, FNHEATT N, RETESHEGTH
TRV B, EARNERENR R BT XEMIRE & PN R E4.

Negative controls were prepared in parallel with all conditions, and no negative

control samples had pressure events.

At BRAB PR - FATHIE, XERMENRFREIRENFHE.

Table 2: Condition Details and Presence of an Event

Media Bacterial Pressure
Condition Product pellet Contaminant Spiked Conc. (CFU) N Event
A Water for injection TsB® E. coli 1, 10, 20, 50, 100, 1000 29 Yes
B Water for injection MCC E. coli 1,20,50 16 Yes
C Water for injection CB P. aeruginosa 1,20,50 3 Yes
D Oxytocin injection CB P. aeruginosa 20 5 Yes
E Oxytocin injection TSB E. coli 20 1 Yes
F Artesunate injection TSB E.coli 20 1 Yes
G Artesunate injection CB P. aeruginosa 20 1 Yes

+®2: FHFRMEFILI



1 a4 ERE EEFRE #SNERE O EBTR EAE
(CFU) ® Lia
A ESTAK TSB® KpfFE 1. 10, 20, 29 =
50. 100.
1000
B ESA/K MCC KEptFE 1. 20, 50 16 =
C ST K CB  f%fRE 1. 20. 50 3 =
FaE
D fEFRE CB  HEZRE 20 5 =
Ui Y]
E #=EE  TSB  KBpHFHE 20 1 2
Ui
F EB8YEE TSB  KBHHE 20 1 =
SER R
G EeIRE CB AR RE 20 1 =
VR ol

° . See section 2, “Methodology,” for acronyms

3

D WETE, TDER, R

Reproducibility and Reliability FILH4EFI o] 14

Table 3 provides statistical data of the samples that were run under condition A.

®IEMTELKM A TIETRRNGITHEEE.



Table 3: Reproducibility, Range, and Reliability of Speedy Breedy under Condition A

Spiked
Conc. (CFU)

100
1,000

Logy
Conc.
(CFU)

2
3

N W oo N

Time to Pressure Event (minutes)

Min

714
668
615
504
624
474

Max

842
720
842
688
650
578

Range

128
52
227
184
26
104

Mean

792.4
694.0
749.4
644.7
635.3
526.0

Stdev % RSD Days® Instruments

42.2
36.8
72.2
69.8
13.3
73.5

Log transformed Pearson’s correlation coefficient (all conc.) — R?

= amhn
FRRE

(CFU)

10
20
50
100

1000

®3: FMAPERAGHFIE. RASCEMTES

XTI
&

(CFU)

1.3

1.7

3

2

EOEHRENE (5%)

| =]

Bx

O
YA

i)

S

714

668

615

504

624

474

842

720

842

688

650

578

128

52

227

184

26

104

MBI RBEXRER (FTARE) R

T
RS

792.4
694.0
749.4
644.7
635.3

526.0

-0.95

-0.95

PRAE
(B3

42.2
36.8
72.2
69.8
13.3

73.5

4

N WK =

=hS)
rfE

Z%
5.3
5.3
9.6
10.8
2.1

14.0

*Represents the number of different days experiments were run on.

REIEHEITRE

NN WWh W

X

%&4

.

Gl

Runs at all six concentrations gave pressure events on different days and using



different instruments. Three of the spiked concentrations—1, 20, and 50 CFUs—
had more than three runs (N), and their time to pressure event ranges and
percentage relative standard deviations were 128, 227, and 184 minutes and 5.3
percent, 9.6 percent, and 10.8 percent, respectively. Results for the 20 CFU
dataset were also collected by two analysts. The Pearson’s correlation coefficient

of —0.95 was calculated using the log-transformed concentrations and means

as comparator variables.

B AMIRE TS TERR R REFE AR E AR = £ E =4, 3
MNINFRRE (1. 20 # 50 CFU)  #BiF 3 kA& (n), HEHEHRESEEA
M TRAERZET LD A4 128, 227 71184 2>8hH0 5.3%, 9.6%F0 10.8%, AL
DTS T 20 D CFU BIREMER .. R/RBBEXRHA-095 FANE
HRREFFIEEN LR EEHTITE.

Figure 1 shows a screenshot of one of the results run under condition A at 20
CFU. The first two gray lines denote the start and end times of the run, while the
red line denotes a pressure event. The dark purple and green lines display the
pressures in the right and left chambers, respectively, while the faint purple and
green lines display the temperatures in the right and left chambers, respectively.
The left chamber was spiked, while the right chamber was a negative control.
The two peaks at the end of the run represent the optional pasteurization cycle,

which can be run after a test to kill non-spore-forming bacteria, such as E.coli.
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Figure 1: Screenshot of Speedy Breedy Results from an Analysis under Condition A

Speedy Breedy
g

Table 4 provides statistical data of the samples that were run under condition B.

®ARMTESMN B TETHREANSEITEIE.

Table 4: Reproducibility, Range, and Reliability of Speedy Breedy under Condition B

Time to Pressure Event (minutes)
Stdev RSD Days Instruments

Spiked Conc. (CFU) N Min Max Range Mean
1 1 932 932 N/A N/A N/A N/A 1 1
20 14 730 1448 718 9141 1788 196 3 3
50 1 642 642 N/A N/A N/A N/A 1 1

x4: BEHTEXEHERYE. ©NEEMTEN



EOEfEHES (99)

mERE E &RE &K EE FHN E B X Y

(CFU) f7 B ®BEK K wmE E W =

R wZE E5

# 2
1 1932 9322 N/A NA NA NA 1 1
20 14 730 1448 718 9141 1788 196 3 3
50 1 642 642 N/A NA NA NA 1 1

A total of 14 runs at 20 CFU gave pressure events on 3 different test days and
using all 3 instruments. The range for this dataset was 718, and the percentage
relative standard deviation was 19.6 percent. However, this included a possible
outlier at 1,448 minutes. The second highest time to pressure event in this
dataset was 1,048.

AEWRE A 20 CFU T4HE17 14 K, A 3 M AR E 3 M ABEMNIRNE AR
HHIENEG. 1ZBIRESEE N 718, HEMIRERETDLEN 19.6%, R
M, XEFE 1448 PN TR EMNFEE. EXPNEEREES, EHEHNES

S & ME=5 1048 254,

Figure 2 shows a screenshot of one of the results run under condition B. The
gray lines denote the start and end times of the run, while the red lines denote

pressure events. The right chamber contained a sample spiked with E.coli at 50



CFU, while the left chamber  contained a sample spiked with E.coli at 1 CFU.
B2 B RTHEFEB TETHN— M ERNESEE., KREEARTETNAHEH
LREE, MABLRRTENEH. GRESHIMA 50 CFU XFITE NS,

MERZESHE AN 1 CFU KT RIS,

Figure 2: Screenshot of Speedy Breedy Results from an Analysis under Condition B
Speedy b

Table 5 provides data of the samples that were run under conditions C, D, E, F,
and G

ROBRTHEEZMEC. D E. FHI G FNfrMrERaEdsE.



Table 5: Speedy Breedy Results under Conditions C and D

Condition Spiked Conc. (CFU) N Mean RSD
C 1 1 1000 N/A
C 20 1 881 N/A
C 50 1 670 N/A
D 1 1 1001 N/A
D 20 3 863 7.0
D 50 1 668 N/A
E 20 1 632 N/A
F 20 1 889 N/A
G 20 1 899 N/A

*5: CH D FHTHELFRUER

s PnARIRE EFTRER N3 SRS X FRERE
(CFU)

C 1 1 1000 N/A
C 20 1 881 N/A
C 50 1 670 N/A
D 1 1 1001 N/A
D 20 3 863 7.0
D 50 1 668 N/A
E 20 1 632 N/A
F 20 1 889 N/A
G 20 1 889 N/A

All spiked samples gave pressure events, while none of the negative controls
did. However, the time to event is a function of the media being used and as a

consequence of the bacteria being screened for. The three runs at 20 CFU under



condition D gave pressure events on 3 different test days and using two
different instruments. The range for this dataset was 120 minutes, and the
percentage relative standard deviation was 7.0 percent. Results for the 20 CFU
dataset under condition D were also collected by two analysts.

FrE A mBB I ENEMG AN RARBII. Af, FHQEAAN
B RATEANZEREN—IIE CRARHMENGR. EXHD T, =X
20 CFU iREMIZFTHE 3 MBI MK BFE AR AR SFN IR L ENE
o INMEIEENENFHNIFENKE 120 28, ANERENE LR
7.0%. WADATIBHUET &4 D T 20 /> CFU BIEEMNLER.

Sensitivity and Specificity SURMEfE R4

Table 6 and Table 7 provide the true positive and negative rates for the two
conditions under which more than three spiked samples were run. Rates were
not calculated for conditions where three or less spiked samples were run. True
positives were spiked samples that gave pressure events within the protocol run
time. True negatives were negative control samples that did not give a pressure
even within the protocol run time.

&6 MR 7 RET WMERL TEE =M IR ESSEMERMAMR, Rt
B=AH=AMTIFERAZFETHEEE., EENEHRENICETEIR
HIEANFEHINFER, EENRMHIAMENRFER, BMEEDNGEITR E
R4 E D=,



Table 6: True Positive and Negative Rates of Three Concentrations under Condition A

True Positive True Negative

Spiked Conc. (CFUs) N Rate N Rate

1 8 1.00 2 1.00

20 8 1.00 4 1.00

50 6 1.00 1 1.00

Table 7: True Positive and Negative Rates of One Concentration under Condition B

True Positive True Negative

Spiked Conc. (CFUs) N Rate N Rate

20 14 0.93 4 1.00

F60 A S TSR E IR R

HBHM HEAt
INERIREE BITRE Rz TITRE Rz
(CFU)
1 8 1.00 2 1.00
20 8 1.00 4 1.00
50 6 1.00 1 1.00

70 B EH T FREMESEMRARYE
HE Hm

INERIRE BEITRE b BITRER RS



(CFU)

20 14 0.93 4 1.00

All three concentrations (1, 20, and 50) analyzed under condition A gave true
positive rates of 1.00 and true negative rates of 1.00. Under condition B, 1 of the
14 spiked sample runs gave a false negative, while the true negative rate was
1.00.
FEEMHATOM=FIRE (1. 20 F150) AIESCFEMERFMBAMERS5% 1.00
FM1.00, &M BT, 14 XMirFRPH 1REIRAN, MERMERA

1.00,

Limit of Detection #&;MR

Table 8 provides results for the eight runs that were carried out on spiked
samples with starting concentrations of 1 CFU under condition A. Limit of
detection was defined as the lowest amount of analyte in a sample that can be
detected, but not necessarily quantitated under the state experimental

conditions.

xSRI T LM A THIIERE A 1 CFU BYINFREE R TTHY 8 RizfTHI%E

R WNRHEE S A TN RPN RIKRE, BEFA—EEREXE

5
o

el

TE



Table 8: Limit of Detection under Condition A

Spiked Conc. Time to Pressure  Mean (Time to

(CFUs) Event (mins) Pressure Event) SD %RSD
752
799
842
820 792.4 42.2
789 812.5 23.5
714
793
830

R N N . QL W WL W'Y
2 2
o w

8 FM A THRIMR

IOARRE EAEM4RE £ (EHE HRE2 SRR
(CFU) (43-%4) 4B i) e )
1 752 792.4 422 53
1 799 812.5 235 29
1 842
1 820
1 789
1 714
1 793
1 830

* Definition per USP

T H/ANUSP EX

Reproducible events over 4 days using all three instruments were observed when
spiking samples with 1 CFU under condition A. The intermediate precision of the

eight runs was 5.3 percent. Furthermore, when calculating the precision for the



four runs that took place on the same day on two instruments (data in bold), a
precision of 2.9 percent was determined.

FEFM AT 1CRU IRt e, FERA=FMURENER 4 R ENER S
RN R EBE A 5.3%, Ioh, EHERGXE: (BEEEE) SRRz
TEREER, WET 29%895E.

Table 9: Results of Blinded Test
Time to Pressure Event (mins)  True Concentration Analyst’s Determination

830 1 1
709 20 20
632 100 100
- Negative control Negative control

x9 BEAWRER

ENE4RIRE (5 SKRRARE D ZERE
o)
830 1 1
709 20 20
632 100 100
- BR M HR BR A3 BB

Table 9 provides the data of a blinded test. After preparation of four samples (a
negative control and spiked samples with concentrations of 1, 20, and 100 CFUs,
respectively), they were blinded by one analyst and then run by a second
analyst. The analyst running the samples was informed that there were four
different samples. After running the samples, he evaluated the data and

determined the blinded samples he thought corresponded to the four



concentrations. Table 9 indicates that the analyst correctly identified all four
samples based on the results obtained with the two Speedy Breedy instruments
used.

FOBRMTEEMSNEIE. FEmnERE AMNRG, RIRED A
1 CFU. 20 CFU #1100 CFU), H—&OTATIEEZHM, REAE-R0
BTN, BTHANMMT RSN MEARAREN, Z778RE, i
TETEIE, AN SEMRERRNEHREXNNA. & IKE, PRAER

B2 DEAERR, RENBIRERERIRA T A MMM,

3.3. Field Evaluation

3.3 TGl

This field evaluation reviewed two major parameters: training requirements and
field utility. This work was performed in India and Zimbabwe in August 2017.
India and Zimbabwe were selected because they represent two countries with
vastly different regulatory environments where screening technologies have not
been used extensively in the past but have the potential to be deployed
effectively to combat substandard and falsified medicines.
ARMHTHETENL T WA ESHC FNIERMIGCAM . XIFLT 2017
F 8 BEMEMEERFHT. MEMEEREZAMUIES, BEIENR
KTMPEENRERNER, £#E3% BEEAFIERE ZEH, B8
WA B TE AR MAENAY.



Training Requirements: This first component of the field evaluation involved
working with and training local staff in India and Zimbabwe to assess the
amount of training required to enable staff to reliably and productively utilize
Speedy Breedy in the field. The training involved 5 total days of work, which
included 3 days of hands-on and theoretical work followed by 2 days in the field
collecting and testing samples. Overall across both countries, 10 staff from the
Telangana Drug Control Authority and Medicines Control Authority of
Zimbabwe were trained; of these, 6 were laboratory staff (either microbiologists
or chemists) and 4 were inspectors. To evaluate the perceived training
timeframes for three levels of use of the instrument (basic, intermediate, and
advanced), two data sources were used to develop a training timeframe
requirements matrix: a survey completed by trainees following the training
(Annex 2) as well as the observations of the trainer. Two variables were used to
develop the matrix:
BER: SSHITHENE - M EMROPESEMREEA T LEMTEARE
EFF IR, THEFBNHIIAE, EIEAREBTE. SR AEX
F. BIEHBES RNMTENIER, 813 RNKBRMNIERAE, A2
2 RN GREMN AR, 20K, EXRIER, KBREHHRHAUL
BAamET BMAYEF BN 10 B THEARER TR, HP6RAKBET
EAR (HEDERIUFR), 4 BARER. AT IHEUER=ZMERES
(BEAR. hRMSHR) IR EAESR, £AMAEHRRK S IR EER
BRER: FHNERINARTHROFEE (4 2) UEBENUE., HBESRE 2



1. User experience (prior to training) B AL (25)I87T) -

a. Non-technical experience: A trainee with no prior laboratory experience and

no background in one of the physical sciences (e.g., chemistry, biology).

a TRARZR: REXREZLENMIERZ (WhF. £9%) FERIIA

pall

b. Technical experience: A trainee with prior experience working in a laboratory

and/or a background in one of the physical sciences.

bARARZR: BAXKRFETELRI/FIVENFEEZNIIIAR,

c. Specialized experience: A trainee with theoretical and practical experience
utilizing the technology or the technique underpinning the technology.
cCHETWAR: ERERMIRAR, TTNBEARSKNAMEA D ZIENHEX

KITHZYIA R

2. User type® (following training) AR (1Zi)l/F) :
® The user type abilities build upon the previous level (e.g., an advanced user can

perform the functions of an advanced user as well as a basic and intermediate



user).
CRAPRRR BRI AR —RNEMLE (Bln, SREFTMURITEERRNE

EARFFLEAF) .

a. Basic user: A user with the ability to follow a standard operating procedure or
work instruction to set up and run the instrument and collect data.

a BARP: B RBIVEREAESELIESBRREIETUHFREL
ERRA.

b. Intermediate user: A user with the ability to develop and modify methods and

evaluate and interpret results.

b.R AP BEFARMENTIE. THEMBRELRERNENNAL

c. Advanced user: A user with the ability to train other staff and perform basic

troubleshooting.

cERAP BEBEIIEMR T I EAT B IEHRRN A,

Table 10 provides recommended training timeframes for trainees to reach one
of three user levels—basic, intermediate, or advanced—based on the
performance evaluation, field evaluation, survey given to trainees and local staff,

and trainer observations.

& 10 RBSROHE . TpWAE . IR RZF L R TH#HTHIEE IR IF



ML, ARNARRZEHRTAZ=1EAKR. RRHSHEBPRHIH RIS

B3R
Table 10: Training Timeframe Requirements
User Experience User Type
Basic Intermediate Advanced
Non-technical 522’::9% 1day and 1 1 to 2 weeks More than 2 weeks
Technical 1 day azt;rr(een Jearche 1 to 2 weeks
Specialized 1 to 2 hours 2 to 3 days 1 week
F 10: £ZiIEfERE K
AR& ARxkR
- YIN Rk SR
THEAREE 1 X213 122 F 2 BIALE
FRALR 1K 1XRE 1A 12124
FUHEARERE 1 %) 2 /B 2F3X 1 [

Field Utility:  The second component of the field evaluation involved running
samples using Speedy Breedy in field settings and determining the utility of the
instrument in these environments. It also included identifying any challenges
associated with traveling with Speedy Breedy.

WipScAM: WHFENE - NENE D, FRERSHE P EBRAEEN

e, FRENSFEILERRERNIAY. eEERRIERASAEINIES



SE A B

No problems were encountered during routine international air transportation,
which included security checks and hand and checked luggage storage on long-
haul flights. Travel by vehicle to various sampling sites also did not involve any
challenges, and the instrument withstood temperatures between room
temperature and approximately 40 degrees Celsius. One current potential
limitation of transporting Speedy Breedy and maintaining the instrument is its
travel case, which is currently made of cardboard. Perhaps as a result of this,
upon inspection of one of the instruments prior to the commencement of
training in Hyderabad, a hinge on one of the chamber lids had broken off,
disabling this chamber. A spare lid had been included in the case, which was
used to easily replace the broken lid with a small screwdriver. Follow-up
communication with Bactest confirmed that the manufacturer is in the process
of developing a robust travel case, which will include space for consumables.
Throughout the course of the field evaluation work, the vendor was contacted
numerous times to address concerns and questions. Communication was
through email, and responses were received within 24 hours on all occasions.
Furthermore, during the field evaluation a new 16-hour E.coli protocol was
developed by the manufacturer, shared as an email attachment, and
subsequently utilized during one of the training site runs (see Table 10). This

protocol was not used as part of the performance evaluation, so data obtained



using this protocol were not used to evaluate the analytical performance of the
instrument. However, it presented an opportunity to identify any challenges
associated with the deployment of a new protocol in the field. There were no
challenges encountered either in uploading the new protocol remotely or
subsequently utilizing it for sample analysis.

EHBEFR S EH TR A REEARE, BRREREMIOEMPIN TR
F, REBTFEGMHE. AESRIIEIREL L FEDRRE, UHRERZER
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&, FrAERTEE 24/ NHRRE TREE, s, EMHIEERE, FEmT
KT =D 16 NSRRI, EABFMEH4HE, BEE—I )
vh iz TEAEE A (IR 10) . XAMAFFRB A MBI AN —&2, Al
fE AARHICGA BN EIEA AT IHE S IMZ (R 1E8E. B2, ERMT
R, RPWINERZBE - LT ESERNE@R. TeRTELZH

W, EEMEBHATHREADY, #BxFBEEMEA,

Because there was no guarantee that contaminated samples would be found

during the field work, some spiked samples, negative control samples, and



regular samples were run at the training sites to demonstrate the difference
between pressure events and non-events to trainees. Table 11 provides the
details of these runs. Apart from the first runs in each country, all samples were
prepared and run by the trainees.

AT TERIEAERG TR SRR SROER, BLEZNRZN T —
Lttt m. MY RERMENSR REZVIARTEENEMHMLTENS
MZER. & I1TREHTIEITRNFRERS. RTESIMERNERSITIN, B

AERERHZIIEF AN,

Table 11: Spiked Samples Run at Training Facility in India and Zimbabwe

Run (Cbr’) Training Site Sample Spiked with  Protocol Result
T1(1) India Gentamicin inj.® N/A 24h GC No event
T1(2) India Sterile WFI N/A 24h GC No event
T2 (1) India Ringer lactate solution N/A 24h GC No event
T2 (2) India Sterile WFI S. aureus 24h GC Event
T3 (1) India Milli-Q water E. coli 16h EC Event
T3 (2) India Milli-Q water N/A 16h EC No event
T4 (1) India Sterile WFI E. coli 24h GC Event
T4 (2) India Sterile WFI N/A 24h GC Event
T5 (1) India Sterile WFI N/A 24h GC Event
TS5 (2) India Sterile WFI N/A 24h GC No event
T6 (1) Zimbabwe Sterile NaCl N/A 24h GC No event
T6 (2) Zimbabwe Sterile NaCl N/A 24h GC  Noevent
T7 (1) Zimbabwe Sterile NaCl N/A 24h GC No event
T7 (2) Zimbabwe Sterile NaCl N/A 24h GC No event
T8 (1) Zimbabwe Tap water N/A 24h GC Event
T8 (2) Zimbabwe Bottle water N/A 24h GC Event
T9 (1) Zimbabwe Tap water N/A 24h GC Event
T9 (2) Zimbabwe Bottle water N/A 24h GC Event
T10 (1) Zimbabwe Artesunate injection® N/A 24h GC Event
T10 (2) Zimbabwe Artesunate injection® N/A 24h GC No event
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T8 (2) EEME WK N/A 24 \EF GC  FEHEHF
T9 (1) ZEm$ BRK N/A 24 NEF GC  EHEH
T9 (2) EEME MmEK N/A 24 \EF GC  EHEH
T10 (1) EEHF BFEHEE N/A 24 /\BY GC EHEH
&
T10 (2) ZEH”F FEWEE N/A 24 \NEF GC K=
&
"CBR=fE=E
CHATHERBRMATRN, XEHSATEISAK (BE) SitESLH (2B
i) ERZE S0 2T, DUEHITH.

Although several unexpected results were obtained during these runs, notably
runs T2(2), T4(2), and T5(1), no results for either the training site runs or field
evaluations were used for the performance evaluation data analysis, as
conditions for these runs were deliberately uncontrolled. The purpose of these
runs was to determine whether trainees could operate the instrument and
whether the instrument could operate in true field settings.
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In follow-up to the trainings, Speedy Breedy units were taken to pharmacies and

rural retail outlets, as well as a parenteral manufacturer where samples were run

overnight due to protocol run times. Table 11 provides details of these runs.

None of these samples were spiked.

ARNNEEIED, ELEVNSEHHENRNTEE, NE—MEHHA

FREFE, aBE, HTIGETHKAERE, HFaelfRr. & 118EMH$T
XELENFMRER. XEFERFRE 2R

Table 12: Samples Run at Field Sites in India and Zimbabwe

Run (Cbr) Training Site Location Sample Protocol Result
F1(1) India Rural health outpost  Metronidazole inj.° 24h GC No event
F1(2) India Rural health outpost  Ciprofloxacin inj.’ 24h GC No event
F2 (1) India Parenteral Mfr Sterile NaCl 24h GC Event
F2(2) India Parenteral Mfr Purified water 24h GC Event

F3(1) Zimbabwe Retail Pharmacy Metronidazole inj.> 24h GC  No event
F3(2) Zimbabwe Retail Pharmacy Metronidazole inj.> 24h GC  No event

12 FEENEMZER HHTHIRE

izfr (BB Hiss B LEFN 73 &R
%)

F1 (1) EnE RISBAMY  FREMES 2408 TEHF
& GC

F1 (2) EnE RIEBAEMY  HADEF 24/0H  ETEHF
H& GC

F2 (1) ENE Parenteral Mfr  JCi NaCl 201N EANFE

GC (53



F2 (2) ENE Parenteral Mfr  Zfi{k7K

F3 (1) 2EME FEAK FRAR 3 59
% °

F3 (2) 2EmE FEAR FRAR 3 59
% °

24 I BF EHFE
GC #
24 INE TEEH
GC

24 INE TEMH

GC

Although no malfunctions were encountered as a result of the instruments,

several external factors led to some invalid tests, which were subsequently

repeated. These factors are listed below:

RENEBEFHI TR, E—LMBRESEHEIN T AN LN E

R, BEEMTXENK. XERENAT:

At one facility, a power interruption early during a run meant the analysis

needed to be repeated the next day.

HE—xAE, wNHHEEIFERE T, BRETRES _KEMET.

At another facility, a ciprofloxacin injection was analyzed. Review of the results

the next day showed a foamy solution with what appeared to be some

precipitate. A pressure change had taken place early during the run but, as the

system had not stabilized, an event was not recorded. The 24-hour general

contamination test protocol had been run using TSB.
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4. Review and Conclusions @i 5 %16

4.1. Performance Evaluation M 8ETEMN

Conditions A and B had 29 and 16 data points, respectively, which have been
used to draw general conclusions about the functionality of Speedy Breedy as a
screening technology. As mentioned earlier, these two conditions were chosen
because the authors felt water for injection presented an excellent initial case
study sample considering its breadth of use globally. Furthermore, E.coli is one
of the common microorganisms found in contaminated water. However, data
were collected for five other conditions, including two additional samples, an
additional media vessel, and bacteria (see Table 1). Additional protocols and
media vessels exist for other common bacteria, enabling targeted contamination
detection based on the previous experience of prospective users.
Fi AMEKMBAHIHE 29 0 16 MHER, RIFXLELIES, DGR T ES
BEA—TIERORMNINEE TGS R . RIFTIR, HFRBIRAESIRN 2
£, EEXWPFHRERNEEBNAETHAKE—IRFNDNRRBGIFRF



Ko sy, REHERKSERPELNRENZ—. R, WERT 5 FEME
fHRVEEE, BRSNS, —MESNERENAR (k1. #$XHE
fENAE, HEFOEHMITIESRE, TRESER PN ELEHTT
BE X RS RARN

Condition A results (see Table 2) included samples with six different starting
concentrations of bacteria, as low as 1 CFU and as high as 1,000 CFU. Three
different instruments were used to collect data over the course of 16 days of
work. All 29 spiked samples run under condition A gave pressure events
reflected in the 1.00 true positive rates seen in Table 6. Furthermore, none of the
negative controls gave pressure events leading to true negative rates of 1.00, as
seen in Table 5, implying no false positive results. Although samples with starting
concentrations of 10, 100, and 1,000 CFU were excluded from the true positive
and true negative calculations because only two, three, and two runs were
conducted for these concentrations, respectively, their true positive and negative
rates were also 1.00. Table 8 also shows that the instrument could reliably detect
contamination down to a starting concentration of 1 CFU. Although the %RSD
was quite low for the eight runs (5.3 percent) and even lower for the three runs
taking place on the same day (2.9 percent), putting the results into the context
of the instrument’s possible field use, the important point is that all eight runs

resulted in a pressure event.

FHANIRER (IR 2) BREAMARARLHERENER RE1



CFU, =1k 1000 CFU, 7t 16 REYKIdE, EH T =8 RNMUFIKIE
BB, FTA 29 MRS EMS A TizfT, FH T3 6 F 1.00 EEMZRAT
REESENEM. Mo, k5w, PAUSRAHRERENES, ERM
EH 100, XEREXARAMER. REREHBKREA 10, 100 1 1000 CFU
HRE R HEBRE B EMIFABA ML R 2 5b, F A X ERE D BIHIT T AR, =
RPN, ENNEERMHRMPAMERMA 1.00, &8 EFRMA, 1Z{U=6E
ol SR MEIRNIR R EN A 1 CFU SE Y. RE 8 XNMBENIREZTH
ELIRAE (5.3%), MR—RA#FHTH 3 RGMHBENIREZE M LEZEMR
(2.9%), EFEITERNUFNGFERCE, KEENEME 8 KA NESN
BT ENEMS

Condition B results (see Table 4) included samples with three different starting
concentrations of bacteria; 1, 20, and 50 CFU. Only one run was conducted for
starting concentrations of 1 and 50 CFU. However, three different instruments
were used to collect data over the course of 3 days of work at the starting
concentration of 20 CFU. Under condition B, 13 of the 14 runs gave pressure
events, reflecting a true positive rate of 0.93. None of the negative controls gave
pressure events. This analysis indicates that Speedy Breedy seems to reliably and
reproducibly detect various level of E.coli contamination in water for injection
using the MCC and TSB media vessels.

X4 BHER (MFR4) BR=MABARELHRENIER 1. 20 F1 50 CFU,
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A review of the quantitative capabilities of the instrument was not performed, as
any detectable contamination in a sterile product means it is no longer sterile.
However, the Pearson’s correlation coefficient (R” was calculated using the data
collected under condition A (see Table 3) and gave an R2 of —0.95. These data
indicate that there is a linear inverse relationship between the log-transformed
amount of contamination and the time to detection. These data, coupled with
the low %RSDs seen for those samples run at least six times under condition A,
provide some basis for the possibility that semi-quantitative protocols could be
developed in situations where knowledge of the concentration of contamination
is needed.
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Of the four remaining conditions, under which data were collected, only the 20
CFU starting concentration for condition D had more than one result. However,
each of the spiked samples for conditions C, E, F, and G, including those of
condition D, gave a pressure event, and no pressure event was observed for any
of the negative controls; this indicates that at least two additional sample
matrices do not seem to inhibit the ability of Speedy Breedy to detect
contamination.

HEMANEMAF, FALSIEHIMICEK. RBEKME DEMIREHR 20CFU H—1 I
FRNER, AT, Kfc. el T gME—MINRER, B1FEEMHd #
SWBENEMH, FEREUEIEFARUENRNENEY, XRPAEDLED

BIMNORE SR AEFE LT R B HIHIR A F A5 2 a98E

Lastly, to mimic what a user would encounter in the field, one analyst was given
four blinded samples to analyze (see Table 9); three of these were contaminated
(at starting concentrations of 1, 20, and 50 CFU), and one was not. Using the
results, the analyst was able not only to identify the three contaminated samples
but also to correctly identify their relative concentrations based on their times to
detection.
KE, ATEMBRERZBIENER, —B0RIHXEANERE#HT T 24T
(W3R 9), HP=MHmXEZE (FaREH 1. 20 M 50 CFU), H—MX
BXEFE., WAXEER, DIARTMEZRFE=MZ5LNER, M
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4.2 Field Evaluation

4.2 PHTHE

Based on feedback from trainees and the ongoing observations of the trainer,
the training required to become a basic, intermediate or advanced user of the
instrument was manageable. More specifically, a variety of staff with both
technical and non-technical backgrounds can become either basic, intermediate
or advanced users within approximately 2 weeks of training. The software was
easy to download onto a PC and intuitive to use. Additional work by Bactest
could assess the feasibility of developing a smartphone application to enhance
the field utility of the instrument. Furthermore, as advanced users continue to
refine their deployment of Speedy Breedy, and in environments where the
supply chain is a particular challenge, users can develop their own media using
empty aerobic or anaerobic vessels. Protocols include the option of a
pasteurization cycle, which increases the heat of the vessels to 65 degrees
Celsius for several hours post-run, ostensibly killing any non-spore-forming
bacteria within a sample, aiding in the disposal of the media. Particularly in field
settings where biological waste containers may not be available, this is a very
useful feature. It is important to note, however, that the pasteurization cycle
does not kill spore-forming bacteria or extreme thermophiles. Vessels must still

be disposed of according to local regulations.
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Although Bactest has 43 distributors globally, currently there are only 2 in low-
or low-middle income countries. This could present problems particularly in
countries where shipping and import delays are common. However, media
vessels and an instrument were shipped from Bactest headquarters to
Zimbabwe in preparation for the field evaluation and arrived within a week of
the order being confirmed. Furthermore, the technical support provided by
Bactest during the field evaluation was prompt and efficient.
REBUNAEEIKIAA 43 KEHED, ERERBRASFREEAERREA 2
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Some challenges were encountered during the field evaluation. The existing
carry case is made of cardboard and not particularly sturdy, which could limit
the lifespan of the instrument if it is being used in challenging environments.
Moving forward, a pelican case would help preserve the integrity of the
instrument and may perhaps have prevented one of the chamber lids from
breaking. Additionally, at this stage, media vessels do not have a mark
identifying where 50 mL of solution is. This would be particularly useful in
situations where graduated syringes are not available or samples are transferred
directly into vessels. Related to this, vessels are currently only available in 50 mL
volumes. For small volume samples, this presents both an opportunity and a
challenge. It provides the potential for pooling samples, for example combining
10 5-mL injectable samples to increase throughput in each chamber. If an event
is detected, then the samples can be broken into smaller sample sets to
ultimately identify the contaminated product. However, decreasing the number
of samples being run decreases the total volume in a vessel for a run, which
currently needs to be 50 mL. Researching the possibility of developing smaller
volume vessels would allow users to customize their systems. For example,
hospital pharmacies working predominantly with 1-L sterile saline bags would

have no problem using the current 50mL vessels. However, inspectors working



in rural areas, where the samples in a health outlet are limited and generally
small, volume injectables could use smaller volume vessels rather than risking a
false positive by filling the sample to volume with bottled water,
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Although unavoidable, the run time of protocols does limit the effectiveness of
the instrument in true field settings where reliable power may not exist even
though analysis times are significantly shorter than current confirmatory sterility

testing procedures. This was reiterated by several trainees, one of whom



suggested “a rechargeable battery or solar power source” as a solution. The
current configuration of only two chambers also limits the sample throughput of
the instrument. However, sample pooling is one possible solution to mitigate
this limitation, and increasing the number of chambers would commensurately
increase the footprint of the instrument, which currently is small, light, and easy
to transport.
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Annex 1. Equipment, Consumables, Samples and Supplies Used
during Performance Evaluation

Item Manufacturer Expiry Date Other details

Speedy Breedy — unit 1 Bactest N/A Serial No: 40-D8-55-00-60-E4
Speedy Breedy — unit 2 Bactest N/A Serial No: 40-D8-55-00-60-EB
Speedy Breedy — unit 3 Bactest N/A Serial No: 40-D8-55-00-60-DF

CB media vessel Bactest 12 October 2017 Part No: BAC023-1
MCC media vessel Bactest 11 December 2017  Part No: BAC022-1
TSB media vessel Bactest 12 October 2017 Part No: BAC021-1
Sterilized water for injection (WFI 1) Marck Bioscience Ltd. March 2018 Batch No: 27545054
Sterilized water for injection (WFI 2) Nirma Ltd. November 2017 Batch No: 2501112
Glunate 60 mg Artesunate for injection (AS 1) Guilin Pharmaceutical Co. Ltd. 23 March 2018 Batch: LA150556
Syntocinon 10 [U/UI (OXY 1) Novartis October 2020 Batch No: SO634
Analytical balance Mettler Toledo N/A Model: ML3001E
Autoclave All American N/A Model:75X

Fridge Thermo Scientific N/A Model: Revco
Incubating shaker Eppendorf N/A Model: New Brunswick
Incubator Lovibond N/A Model: TC175S
UV-Vis spectrophotometer Merck N/A Model: Pharo 300
Escherichia coli ATCC (8739) 30 April 2018 Batch No: 61726100
Pseduomonas aeruginosa ATCC (9027) 31 July 2020 Batch No: 61461178
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Annex 2. TR Field Evaluation Training Survey

Q1 - Which of the following roles best represents your current position?

i Answer % Count
1 Analyst / Chemist / Microbiologist 66.67% 6
2 Inspector 33.33% 3
3 Customs officer 0.00% 0
4 Other. Please specify 0.00% 0
Total 100% 9
Bt 2 TR HIEEIEE
A 1- A THR— A e &R RIRE BAYERAL?
# a1 % % g
1 DR/ FR/BEDFR | 66.67% 6
2 KRER 33.33% 3
3 BRER 0.00% 0
4 Hith 0.00% 0
Bt 100% 9
Q2 - Please indicate to what extent you agree with the statements below.
. Strongly Somewhat Neither agree nor Somewhat Strongly
# Question disagree disagree disagree agree agree Total

I better understand how this
1 technology can be used in my 0.00% 0 0.00% 0 0.00% 0 33.33% 3 66.67% 6 9
work after this training.
I better understand the basics
2 of operating this screening 0.00% O 0.00% 0 0.00% 0 11.11% 1 88.89% § 9
technology after this training.
I better understand the theory
(e.g. analytical technique
3 such as spectroscopy) 0.00% 0 0.00% 0 11.11% 1 11.11% 1 77.78% 7 9
underpinning this screening
technology after this training.
I feel more confident
preparing and analyzing

4 B . B 0.00% 0 0.00% O 0.00% 0 11.11% 1 88.89% 8 9
samples using this screening
technology after this training.
I feel more confident

5 interpreting the resulis 0.00% 0 0.00% 0 0.00% 0 3333% 3 6667% 6 9

obtained using this screening
technology after this training.
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Q3 - Please indicate to what extent you agree with the statements below.

Question

The training provided
sufficient time to understand
the basics of operating this
screening technology.

The length and level of
detail covered in this training
would be sufficient to train
colleagues in similar
professional positions to
myself.

I feel confident teaching
someone else how to use this
screening technology.

I think this technology
would be valuable in helping
me carry out aspects of my
work related medicine
sampling and testing.

Strongly
disagree

0.00% 0

0.00% 0

0.00% 0

0.00% 0

Somewhat

disagree

0.00%

0.00%

0.00%

0.00%

Neither agree nor
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disagree

0.00%

0.00%

0.00%

0.00%

Somewhat
agree

0 11.11%

0 22.22%

0 22.22%

0 44.449%

Strongly
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88.89%

71.78%

71.78%

4 55.56%
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Q4 - In your opinion, how long would you need training on this screening

technology to be for you to become a basic user?

B 4: EHEER, BHA-NEARAR, BREEZSKIBERXFHESA

BRI

# Answer % Count
1 Less than one day 44.44% 4
2 Between one day and one week 55.56% 5
3 More than one week 0.00% 0
Total 100% 9
# | EFE % T
1 bF—X 44 44% 4
2 | NT—RN—EZE 55.56% 5
3 3%T—H 0.00% 0
Bt 100% 9

Q5 - In your opinion, how long would you need a training on this screening




technology to be for you to become an advanced user?
B 5. ERER, ERA—ESEAF, BREEIZKNEXFHERA

2

# Answer % Count
1 Less than one day 0.00% 0
2 Between one day and one week 77.78% 7
3 More than one week 22.22% 2
Total 100% 9
# EE= 0% R
1 bF—X 0.00% 0
2 NF—RF—E 8 77.78% 7
3 3ZT—FH 22.22% 2
2t 100% 9

Q6 - In your opinion, how long would you need a training on this screening

technology to be for you to be able to train colleagues?

B 6 ERER, BREEXZKHEXFFIERANE)IZ IR

=W

i Answer % Count

1 Less than one day 0.00% 0

2 Between one day and one week 88.89% 8

3 More than one week 11.11% 1
Total 100% 9

# EE O 1T

1 bF—X 0.00% 0

2 NF—RF—E 8] 88.89% 8

3 3ET—F 11.11% 1




2t 100% 9

Q7 - Are there any additional comments you have regarding the training and/or

screening technology?

B 7 RTEYIF/SEFERA, EEFHMARLG?

Good timing of the training. The training was very effective and it gave us an

opportunity to learn how important these technologies are

BB RARE, BIFEERR, BLBNENS T BXERARNEEML,

the device should be equipped with rechargeable batteries such as in mobile
devices to make it easier to use especially if one is in remote places where
access to shops to procure the AA batteries may be limited
ZRENEETRBEM, WERE NETER LTESERZIHX, &
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