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Cleaning verification is mandatory in pharma
production

* Required between each batch to ensure no cross
contamination.

* TWO ways:

* Collect and analyse rinse solution

* Easier, more repeatable, more representative to the whole
system, but doesn’t mean the surface is clean (things stick)

* Swab-based analysis

* Not as repeatable, but is better for things that stick and
hardly reach sites.

* Both require samples to be sent to the laboratory for 1,

analysis

* This can take hours to days with significant loss in
production capability until cleanliness has been
verified.
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At-site analysis e WY

* Analysis of residue at-site would be quick
and convenient

* Currently limited to optical spectroscopy
methods

* Mainly IR and Raman spectroscopy
(although benchtop MS instruments are
becoming more viable)

* Point-and-shoot systems user friendly, they
typically have a small ‘field of view’

* low sensitivity and selectivity (LOD < 1pg/cm?).

* Despite this, most samples are still sent to
the lab for analysis
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We know when speed is important...
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ALL | WANT FOR CHRISTMAS

by Philip Baum

tis often sa'd that aviston security is reactive in rature and

that it takes a major inciden: for the system to change and

for rew tcchnologica to be cmbraced and doployed. The
raditions! checkpoint st consats of archwey metd detestons
and X-ray machines, with thowa in tha develaped word asn
utilising explotive trace detection technalogy. Sure, the
detection capebilities of o these devices are much improved,
but we have not witnessed any radicel re-think of how we screen
people and their bagoage.

We are gradusly seeing the deployment of computsd
tomography [CT) for cobin boggege saeening, on incease
in the capablity of sutomated Tveat detaction so‘taare for
Xeraged oage and more widespresd nstallations of sdvanced
imaging technology (body scanners) for cthor randam acarchos
or the performance of secondary acreering. That said, we're
stll trying to identify the same threat items and substances as
we dd & decade ago and are not much nesrer %o being able
to detoct some of the more challeaging explosive compounds
o hemial, biviogical o rediviogicd substances. That's nat
say the technological capabliity Is not out there — It is. But we
are resistant to cemanding such sechrologies being deployed
in an cnvircnment which hca not lyct] witncascd the we of such
wespany. Corplavency, however, i (0 ke avoidd.

CCTV nd access control solutions have become
ncreasingly more powerful in detecting and recerding intrusions,
whilst merogement systems have crcated a more robust sceurity
cnvionment, espedally in e arce of yber seouity. Furlheimae,
given the disniption now regulardy being caumsed by done-
relatec incidents, counter-drore technology manuscturers are
flourishing. But back in the world of peaacngar and bag serccning,
peilaps becawe of regulstion, inmovation & more mutsd

Last December, my lead editorial highlightsd my five pet
pecves with girports, air travel and hotel cccommodation. Thia
year, in & more positive vein, my five of the best’ relate to some
of the most exdting t2chnologies | have seen that could erhence
the secunty arsena’ for any arport. Having recently attandad the
International Scourity Expo at London Olympa, | found that
v weae o manber of products which bots coukd, end sven
should, find their place within the security technclogy array that
protects ar=raft and those who fly in them. Kefreshingly they are
from various countrios around the globe: Australia, South Korca,
biael, Belgivin ond Belatus.

| referenced explosive detection

technology. | he problem = that there 1 no

gingle exploaive compound. Many of the

wluliors deployed offer a bigh degree

of accuracy and detection capability

- but primarily for the fve tracktional

ingradicnts of the military gradc

improvised explosive devivs. We

know that hamemade axplosives

poze a much grester challange

and thot o mulitude of rcadily

available invigeric compounds arc
undetectable

A long-serm server on the

editorial advisory boerd

of this jousnel Michael

Bresdmore, may
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“_manutactured in Melboume. Australis, yet with its
roots sligntly further away in the chemistry labs of the
Univestsily of Tasrmiaria. was [he GreyScan FTR-100
The product can ad in the detection of the more
accessible fic. inorganic) explosive substances.’

be tho man b onc of tho industry’s
technologicel i

chermistry labs cf the Universty of Tasmanis, was the

CTO-100. The product can aid in the detection of the more
accessible (i.e. inorganic) explosive substances that the more
wstablshed explosive trace detection machmes fal to denty.
Such cmmonium nitrate fcrtiliser based cxplosives wers tho main
charges of the bomos used in numerous IRA cttacks and the
OMahoma City bombing and, this century, in the Bali bombings,
sttacks on synagogues in 'stanbul, and st the Hoston Marathon.

The detection copobilty woa developed by the Australion Centre
for Resead) on Separotion Scic which is besed 0 Hobiarl ot
the Universty of Tasmanla. The proect s 'ed by Professor Michael
Hreadmore anc was recogresed this year when it won the kureka
Prizo for Outstanding Science in Safcguerding Auiralia.

| ook Torwerd o visiUng the cormmradal feclory menulsciusing
GreyScan, and its new CEO, Samantha Olerton, in Melbourre this
Uecember (slbert sfter this =sue of Avstion Secunty Internateral
gocs to prems).

Many & product on daplay ot Lthe Expo doimed o be Al
(artificial Ineligence) enanied With compy rer seirnce enabling
the cevelopment of technologies that are able to perform tasks
which, 1o date, would have requircd humen intalligence, and the
industy detenmiresd W ersure el meschines sound alarms iethe
than individual intuition, Al is sa” fo he tha bizzacrd of the next
docads, whether ane i looking at CCTV ar ecreening solutions:

South Korsals was onc such company
prockairing Al sewurily solutios. Their XINSPECTOR ulifses Al
As A rool "o evaluare X-ray Images, caiming ro minimise human
@ror due to oparator fatigue by automatically signaliing potential
Uhrets. But K was cho makeling an ivovalive method of
screening unattended bags and that was what caugh: my eye.

1he XPEK] 15 an Al-based solution integratec into a hand-
held, and therofore portobls, X ray comera. It endbles soeurity
Leanss W muve arcund eitporl Lenminals, externd concuurses
and car parks, and X-ray any Dag or item causing concem using
low-dose radiston. Ihe XFER looks like a camera and takes
images I ke a comera. The images arc onalyscd within @ couple
ol seoonds using JLK sprection's unigas Al dgorithms which
highlight patansial threats

has @ lengthy Histery o supplying innovative
dofensive products. Estadlished in 1950, end basad in laraol, the
wnpany manueclee: & bivaenge of anti-enon products
from guard pasts t fercing and from bartiacs 1o explasive-proaf
blaet and fragment decompreesion flight simulator chambere.
The latter was o onc time stople demond of the aviotion incustry,
and Mifiam & one of the few companies wirdh contioues Lo
marifacnam mich sysrema 1o cherk campn for Tha presence of
barometric devices. One such system i installed at Tel Avivs Ben
Guron International Airport.
s Millamns MVB 3X™
rncessity for any facility
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2019 Christmas list

““five of the best’ relate to

some of the most exciting

technologies | have seen that
could enhance the security
arsenal for any airport.”
Philip Baum, Editor ASI
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The GreyScan ETD-100
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The GreyScan ETD-100
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Can the ETD-100 be used for trace ACAROSS
pharmaceutical detection?

* Many papers on CE of pharmaceuticals

e Limitations of the ETD-100

* C4D detection (charged drugs)

* Some current components are not compatible with organic solvents
* Single type of swab (acetate paper)

 Destructive analysis (swab residue cannot be reanalysed)

e Benefits of the ETD-100

* Portable system that can operate off battery for 6 hours
* Completely integrated extraction system with the CE

* Time saving with 1-2 min outcome after inserting the swab, Potential
for 2-5 min turnaround on analysis

* Has large surface coverage unlike other portable handheld techniques.
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ETD-100 CE-C4D optimisation
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(A) CE separation of 10 pg/swab
Lidocaine (LID) and 5 ppm
Bupivacaine (BUP) as at different
concentrations of BGE

(B) Effect of different concentrations
of BGE on LID height, FWHM,
Migration time and Resolution
between LID and BUP.
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Extraction characterisation and optimisation MWWM
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ETD-100 performance metrics

GreyScan ETD-100 Agilent 7100 CE ' Calculation for a Swiab Sample:

1 Lowest Dose [Product L) Batch Size _
x - Maximum Allowsable Carrvover (MAC)
Range (ug/swab) 0.50-20 0.50-20 Safety Faclor Max Daily Dose (Preduct B)
(Praduct A is the product being cleanedPraduct B is the subsequent Praduct)
Intercept (a)£SD 0.398 £0.024 1.05+0.029 2. MAC/Total Surface Area - Surface Residue wg/cn®

3. Surface Residue/cm”™ =« Arsa Swabbed = Residua on Swab (ug)
4 Residue on Swzhlg)Dilution Unlume (ml) - Rasidue level in suwvab sample (ppm)

Slope (b)+SD 2.632 £ 0.053 0.246 £ 0.002 ; > : — g .
The table below shows the MAC values, Surface Residues, and PFM values in an Analytical Sample for all combinations of Lowast Dose (0.001 mg and 500 mg|,
Eatch Size (15 kg and 50 kg), Maximum Daily Cese [0.05 gm and £ gm}, and total Surface Areas (1,000 cm2 and 100,000 cm2). A swab area of 100 cm2 and a
LOD (ug/swab) 0.133 0.312 swab recovery of 100% are assumed.
" Lowest Dose Batch Size Max Daily Dose MAC Total Surface Area | Surface Residus pRm in
L0Q (ug/swab) 0.403 0.946 Img) m-g) (_nl (mg) {em) wgiem_ ) 20 mL
| 0.001 15 5 0.003 100000 0.00003 0.0002
0.001 15 5 0.003 1000 0.003 0.02
R 0.997 0.998 0001 1200 5 0.24 100000 00074 0.0
0.001 1200 5 0.24 1000 0.24 1
% RSD of Peak Height 2.21 1.62 0.001 15 0.05 0.3 100000 £.003 0.02
0.0D1 15 nos 0.3 1000 03 2
o 0001 1200 003 24 100000 024 1
% RSD of Migration 0.001 1200 0.05 24 1000 24 120
0.187 0.200 500 15 5 1,600 100000 15 75
Time 500 15 5 1.500 1000 1.500 7.500
500 1200 5 120,000 100000 1,200 6.000
500 1200 5 120,000 1000 120,000 600,000
Number of 500 15 0.05 150,000 100000 1,500 7,500
517x10? 525x10? 500 15 0.05 150,000 1000 150.000 750.000
Theoretical Plates (N) 500 1200 005 12,000,000 100000 120,000 800,000
500 1200 0.05 12,000,000 1000 12,000,000 £0.000,000

Iahie G Calculation for a awah sample limit and simulated reanlts
vvuiIdlIil, A. riiuiiii. Llly. LYVlLlL, /909,
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Comparison with Normal CE and HPLC
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tca,c;‘lq.igggl(o.‘l 18)
t_.=096(0349  t.,.=064(05%) 1 sD
I Q@ Mean
o ° ]
5 ° — 95 One-Way ANOVA
5 | (F.,.,=3.28) att
o °fo t]F,;,,ozm35(0.274)
o = =
N The mean percent recovery for 12 spiked coupons
8 with 5pg LID /10cm? using GreyScan ETD-100,
| Agilent 7100 CE and a reported HPLC method.
Feae =1.31(0.332) F oo =1.490.258) The tabulated t and F values for Student’s t-test,
Feac=1.96(0.141) Variance ratio F-test and ANOVA are 2.07, 2.82

Variance Ratio F-test (F..4=282) at 600

| and 3.28 respectively at 95% confidence limit

!
ETD-100

UNIVERSITY of
TASMANIA

!
Agilent 7100

(0=0.05).
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More Drugs.... less time | T
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Where are we now?

 Capability of the ETD-100 for trace pharmaceutical detection has been
demonstrated.

* Can reach all but the highest requirements for cleanliness testing in 2-3 min
at-site.

* On-line concentration will allow lower limits to be achieved.

* Potentially applicable to other applications
* lllicit drugs
* Bacteria
* viruses
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Thanks to... MWM MWWM

e Supervision and advice from:
* Prof. Michael Breadmore, Prof. Paul Haddad.

* Sponsorship and scholarship from:
* ARC, UTAS, Pfizer® and GreyScan®.

* All my colleagues
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