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Veterinary drug

Any substance applied or administered to any food-producing animal, such as
meat or milk producing animals, poultry, fish or bees, whether used for
therapeutic, prophylactic, or diagnostic purposes, or for modification of
physiological functions or behavior. (Definitions adopted by the Codex

Alimentarius Commission - Codex Procedural Manual).

Vet drugs include antibiotics, antimicrobial agents, antihistamine, hormone, anti-

inflammatory, steroid etc.

These drugs improve the rate of weight gain, feed efficiency, prevent and treat

diseases in food producing animals.

Drugs residues might be due to improper drug usage and failure to apply the

withdrawal period.
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Veterinary drug residues
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Veterinary drug- risk of adverse effects
Development of antimicrobial drug resistance
Hypersensitivity reaction in consumer
Carcinogenicity, mutagenicity, teratogenicity
Disruption of intestinal normal flora
Some vet drugs are banned from use in food producing animals

Accurate measurement results of the drug residues are needed
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Matrix CRMs

® Method validation, quality control purposes

® Not many matrix certified reference materials of vet drugs are available

® Need matrix certified reference materials for accurate measurement results
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CRM production strategy

| Needs I I measurement capabilities |

ISO/IEC 17025

Design and planning project
CRM production ) ISO 17034
1 ISO Guide 35

v ISO Guide 30, 31
CRM distributor
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Interlaboratory comparison on Veterinary drugs

Description Range References

Mass fraction of chloramphenicol as 0.2-1.0 pg/kg CCQM-P90 (2007)

residue in milk

Malachite green in fish tissue MG 0.5-5 pg/kg CCQM-P88 (2007)
LMG 3-10 pg/kg

Chloramphenicol in pig muscle 0.1-1ng/g CCQM-KS81 (2009)

Malachite green in fish tissue MG 0.5 -5 pg/kg, CCQM-K85 (2011)
LMG 3 — 10 pg/kg

Clenbuterol in porcine meat 1-50 png/kg APMP.QM-S6 (2013)

Enrofloxacin and sulfadiazine in bovine EFX 20-200pg/kg CCQM-K 141 (2016)

tissue SDZ  500-5000 pg/kg
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64 CMCs in Chemistry

BIPM

Bureau International des Poids & Mesures

_ Key and supplementary comparisons

KCDB home >

The BIPM key comparison database

M Refine your search M Result of the search
S :

Your query 'NIMT' produced 564 results New search

1 2 3[Next ==>]

Thailand, NIMT (National Institute of Metrology (Thailand))
Comp! CMCs in Chemistry for Fuels for Thailand (.PDF file)
Dissemination range of measurement capability

3 Analyte or
Matrix or material component Mass fraction in Relative expanded uncertai
mag/kg (k= %) in %
*'z‘;’;z;i”d copper 0.05t0 1.0 3.0t0 4.0

Mechanism(s) for measurement service delivery: Provision of reference values for both in- house
and external PT/RM samples

Uncertainty convention 1.

Approved on 13 June 2013,

Internal NMI service identifier: NIMT/12021-60504

Thailand, NIMT (National Institute of Metrology (Thailand))
Complete CMCs in Chemistry for Fuels for Thailand (.PDF file)

Dissemination range of measurement capability

Matrix or Analyte or "
Tatanal T Mass fraction in Relative expanded uncertainty
mg/kg (k=2,95%)in %
biodiesel fuel magnesium 0.5to 10 3.5t0 4

Mechanism(s) for measurement service delivery: Provision of reference values for both PT and RM
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Calibration and Measurement Capabilties g
Amount of substance, Food, Thailand, NIMT Institute of (Th
I e carse where an uncertainty range i given, the expanded uncertainty range Spans rom the smalles! rumerical vakue of the uncertainty
10 the largest numencal value of the uncenainty found within the quansity range
Dissemination
Range of FRarnge of Expanded Uncertainties as
e Moasurement Dissominated
Nl Capability Mechanismis) for
Service | Service Sub- Matrix 1% the Moasuremont Service | Commants
Identifier | Category Level of | axpanded Delivery
Coverage
men:;l Quantity |From| To Unit |From | To | Unit Fxlur' i
o ca | arestive
one?
Frovision of reference
Approved on
12021- Nutritional Mass values for bath in-
60901 | constiuenis | 3eafood o fraction | 0 | 500 |meka| 4 | 5 % = L L house and xtemal | 12 .
PT/RM samples =
‘saybean
Provision of reference
12021- Rutritional and Mazs " Approved on
80211 | consttutents | soyboan | TONESAM | o tion | 10 3000 mokg| 30 | 26| % 2 5% Yes m"'::f:::mm 19 June 2014
poweder _
cereal and Provision of reference
12020- | Nutritional Mass Approved on
B304 constiulents cereal calcium Haction 1000 |30000) mokg | 30 | 35 % 2 05% Yes values for both PT and 19 Junse 2014
M sarnples
Provision of reference
12020 | Nutritional Mass = Approved on
e e copper | A | 5 | 100 |mong| 20 25| = z % Yo m.r::;:nm PTang | PO s
T
12010 animal malachite Mass vt for bath in =0
o107 | Conaminants | e or green wocton | 05| 20 |wexa]| 8 [ 1] % 2 9% Yes house and exiemal | 20 ;;‘;‘W
maat FT/RM samples
‘aquatic: fanm| Frowision of teferonce
12010 | ans| Emal | e omass | o I . g Sk values for bolh in- | 28064 o
60108 AN | psueor | 9'9!"' traction ok house and extemal vl
mat PT/RM sar
— —
The BIPM key comparison database, January 2016 an
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6 CMCs f i lysi
Amount of Food, NIMT Institute of (T
JIKE€DB
I the case where an uncertainty range is gven, the expanded unceitainty range spans from the smalest numenical value of the ueertainty
o the Langest numencal valus of the uncertainty found within the quantity range.
Dissomination
Range of Range of Expanded Uncanainties as
e Muasurpmunt Disseminatud
N Capabllity for
Bervice | Service Sub-|  Matrix Tstha | Measurement Service | Comments
Identifior | Cat Daoliv
s yis o Quantity |From| Te | Unit |From| To ( Unit | e
Component Factor i 8 rolative
U Tarm Tolat Treaan of rTereree. Approved on
12010- ‘animal Mass values for bath in- '
gty | Somaminants o mamn fraction 1 40 (wgkg| 62 | & * 2 % fes and extemal m;:‘l‘txm
et b BTRM samples
squatic farm Provision of reference ad
12010- animal Mass vakies for bath in P
fog | Contaminants o icol waction | 01 | 10 |weka [ 7 9 % 2 5% Yes " arvd extemal m;‘l.a“y
maat PTRM samples
12010- P Mass Prumnr:: boimin. | Agoroved on
go10z | Soneaminants mi::l'l: melamine | n |9 5 |mghkg| 55 |75 % 2 5% Yes and extemal m;:‘l::‘:m
PTRM samples
Prowvision of reference
12000 | ¢ gaminants ot bool, | cionouorst | M | 4 | 5 wokg | 50 | 70| % 2 6% Yes valuss fr both in- ﬁ:ﬁ'f::::-:‘
60106 arienal Ieed fraction |‘:-B¢alﬂ extemal 2018
st
12021- jdesas e Mass e ot pan | Appeoved on
gazyq | Contaminants :g?:'lx cadmium | - 04 [ 05 |mokg| 46 50 % 2 85% Yes and exiemal N;:‘l‘t:‘:m
PTRM samples
Prowvision of reference
12021 1 ¢ aminants o | wna Mast ool 05 |m 10|15 % 2 9% ¥ aues for bth n. | “GFEE
apgs | Gonsaminan oo e fraction | kg “ o house ard extemal iy
products. PTRM sampies 2016

The BIFM key compariscn database, Jaruary 2 2015 4
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Our Network

® Worked with Chachoengsao Coastal Fisheries Research and Development
Center, under ministry of agriculture and cooperatives

® Prepared incurred samples of antibiotic drugs in prawn at the field

® 4nitrofuran parent drugs, tetracycline, quinolone, chloramphenicol,
malatchite green) in prawn were produced

[ ]

Matrix CRM for total malachite green in prawn was prepared
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Total MG in prawn CRM
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® Incurred CRM

® Freeze dried form = =
®5g 'n—'
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Our Network on veterinary drugs

® Bureau of Quality Control of livestock products
(BQCLP), Department of livestock Development
(DLD), Thailand

® ASEAN Food Reference Laboratory for
veterinary drug residues (AFRLs) since 2004

» Technical training and support

>Pr0vide reference value for the PT
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Production of a CRM for determination of Clenbuterol and

salbutamol in feed

® 1In 2013 data survey by the Feed
Quality Control Laboratory
Division (FQCL), Department of
Livestock Development found 128
out of 314 samples (40% )
contaminated with beta-agonist in

feed at 174.81-39092.74 ppb

For the sampling samples ( beef,
chicken, pork) found positive 15
out of 38 samples (45.4% )
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Production of a CRM for determination of Clenbuterol and

salbutamol in feed (2015-2016)

® Clenbuterol and salbutamol were selected.

OH OH H
t N._CH
“ o Kor
7( CHCH:’
3
HoN HO
cl
Clenbuterol Salbutamol
Chemical Formula: C_H, CLN_O Chemical Formula: C,H, NO,

12771872 2

Average Mass: 227.19 g/mol Average Mass: 239.31 g/mol

CAS number: 37148-27-9 CAS number: 18559-94-9

[UPAC name: 4-amino-Ol-[(tert-butylamino) methyl]- IUPAC name: O(-[(tert-Butylamino)methyl]-4-hydroxy-

.
3,5- dichlorobenzyl alcohol m-xylene-O(, 0 -diol, Albuterol
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Production of a CRM for determination of Clenbuterol and

salbutamol in feed

Blank feed after blended and sieved at 100 um
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Production of a CRM for determination of Clenbuterol and

salbutamol in feed

Prepared spiked material
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Production of a CRM for determination of Clenbuterol and

salbutamol in feed

> Leave to dry at the

fume hood overnight in
the dark

» Crush by hand and

sieve
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Production of a CRM for determination of Clenbuterol and

salbutamol in feed

f
|
{
i

Q 300 bottles
50 g each
Stored at-20 °C
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Purity assessment of the pure standards using
Mass Balance Method

Purity of salbutamol (%) =100 % — % impurities

Karl Fischer Titration HPLC-UV TGA-MS

» Clenbuterol standard purity = 99.51 % + 0.17 %
» Salbutamol standard purity = 99.32 % + 0.13 %
(at the 95 % confidence level, k = 2)
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Homogeneity testing-results

Analysis of Variance of homogeneity testing results of clenbuterol and
salbutamol, at 95% confidence interval

ANOVA: Clenbuterol

Source of variation SS df MS F P-value F critical
Between groups 12.1303 [ 10 |1.213 2.268 0.09767 2.854
Within groups 5.883 11 [ 0.5349

relative standard uncertainty of u,,0.8%

ANOVA: Salbutamol

Source of variation SS df MS F P-value F critical
Between groups 370.141 |10 |[37.014 1.448 0.2757 2.854
Within groups 281.106 | 11 | 25.555

relative standard uncertainty of u,,,2.9%
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P

Stability testing-results

* Short-term stability testing : transport condition at 40 °C

Statistical parameters Clenbuterol Salbutamol
Slope (b ), ng/g/month -0.1348 -2.9089
Standard error of slope (s, ), 0.2646 0.7363
ng/g/month
df 3 3
t-cal=1bs, 0.5097 3.9505
t-crit = 14 o5, ap) 3.182 3.182
Statistical significance at 95% CI No Yes
7
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Assign value of candidate CRMs

Exact-matching double IDMS reference method

m,.m,_ R
wx = F,.F..F,.w, —~—~ —2°
m R'u

x ' ye
Where;
w, = mass fraction of clenbuterol/salbutamol in feed
W, = mass fraction of analyte in the calibration solution used to prepare the calibration blend
m, = mass of spike solution added to sample blend
m,, = mass of spike solution added to calibration blend
m,.= mass of standard solution added to calibration blend
m, = mass of sample added to sample blend
Fp = extraction efficiency factor
F, = interference effect
Fp = method precision factor
R’y and R’ = observed isotope amount ratios in the sample blend and the calibration blend,
respectively
Factor F (for Fy, F, and F)) are additional factors added in the measurement equation and taken to have

a value of unity when calculating the mass fraction.

21
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Estimation of measurement uncertainty

2 2 2
u CRM - \/u charac + U hom o + U sth

Unomo = homogeneity uncertainty
Ugharac = Characterization uncertainty
U ¢, = stability uncertainty
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Metrological Traceability

® The purities of the pure standards were assessed using

Mass balance method.

® All standard and sample preparation were gravimetric

using calibrated balances.

® The primary method of exact matching double IDMS was
employed and it’s measurement uncertainty rigorously

assessed.
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nen L ref af end- 5 resule;
specification of kind-ef-quaniity mass fraction and definition of SI cokerent derived unit ane (symbol 1)

amount-o f-substance fraction.
mass: kg [ pore i ] isotope mumberratio: 1

measuring system 1
1. balance
2.HPLC-UV, TGA,
KFTat NIMT

procedisre 1
governing assignment of tass
fration walues to clenbuterdl
and saltutamol sandand

clenbuterol mass fraction primarycalibrater 1
in primary calibrator 1 clenbutera] and

w (clen)=0.9951 salbutamol
sefsal}=0 9932

metrological traceability chain

measurement procedure 2
ratio method
exact-matching double IDMS

measning systen: 2

1. balance

2. mass spectrometer
double IDMS at NIMT

————— Cciibration hierarchy

{ent {

clenbuteralmass fraction
in TRM-F-5004,
w(wliw= 274107 TRM-F-5004,w =71 9ng'g
alwhiw=7.24c102

salbutamol
Sabutamol mass fraction i1 TRM-F-5005

TRM-F-5005, w=79.5 #g'g

MEASUREMENT QUANTITY CALg;RATUR ACTION MEASURING MEASUREMENT
UNCERTAINTY QUANTITY VALUE PLE SYSTEM PROCEDURE
MEASUREMENT RESULT
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Other activities on veterinary drug

® Provide assign value for proficiency testing schemes

» Malachite green in prawn
> Chloramphenicol in prawn

> Fluoroquinolone group & Quinolone group in fish

> Sulfonamide group in prawn %\k\

. .
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Thailand Reference Material

® Registered Trademark for Thailand Reference Material (TRM) in 2015

Thailand Reference Material

Direct sale and distributors
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Thank you!
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