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Development of a Novel Formulation: Pluto® MC | Sumitomo Chemical Co., Ltd.

to Control Mulberry Scale on Tea

Agricultural Chemicals Research Laboratory
Shinji Isayama

Naoki Tsubpa

Pluto® MC is a new concept insecticide which was developed by Sumitomo Chemical Co., Ltd to control
mulberry scale on tea during winter dormancy (from January to March). This formulation is a self-burst type

of micro capsule formulation containing 9% of pyriproxyfen to reduce the risk of drift when it is sprayed in

the tea field.

Dormant spray of this formulation can show good control efficacy against the mulberry scale for a long-

term period and can greatly reduce the risk of toxicity to the silkworm at the same time. Also, it is promising

for farmers as a new labor-saving technique. Moreover, this insecticide is suitable for integrated pest man-

agement (IPM) programs.

In this report, the development of Pluto® MC is described focusing on its basic performance against the

mulberry scale, formulation design, optimum application timing and efficacies.
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PEEEM Changes in the occurrence area of mulberry
scale in the tea fields in Japan.
[Data from reference 3)]
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1: 558 Ovicidal activity of pyriproxyfen against
mulberry scale

c 9DAT*
. onc.
Chemicals (opm) # of settled Control
m
P 15t nymphae efficacy
. 90 3.7 99%
pyriproxyfen 9 393 91%
untreated — 372.5 0%

Treatment methods : Egg immersion (5 sec.)
*: Days After Treatment

1P Molt inhibiting activity of pyriproxyfen

gooooooooo

115 Activity of pyriproxyfen against 2nd instar
female nymphae of mulberry scale

Chemicals Conc. Growth inhibition rate to adult
(ppm)
pyriproxyfen 90 0%
untreated 10%

Treatment method : Pumpkin fruit immersion (5 sec.)

11 Activity of pyriproxyfen against young female

against 1st nymphae of mulberry scale adult of mulberry scale
Chemicals Conc. Molt inhibiting Control Conc. Rate of Mean # of eggs Growth rate from egg
(ppm) rate efficacy Chemicals oviposition  per female adult  to 2" instar larva
. 90 99% 98% ®Pm) e nale adult +SE +SE
pyriproxyfen 9 84% 82% pyriproxyfen 90 90% 49.3+10.0 28.4%+ 7.05
untreated — 6% — untreated — 100% 61.2 +10.0 24.5% + 6.33

Treatment method : Foliar spray. Eggs wrapped with KIMWIPES
were hanged on the treated branches to allow newly hatched

nymphs to move to the branches.

10-14DAI

5-7TDAI**

* : Mie Prefecture Agricultural Research Institute
** . Days After egg Inoculation

Treatment methods : Mulberry scale infested fruit immersion (5 sec.)

wddog

udJAX0IdLIA]

pajeanun

20-24DAI

.m Symptoms of pyriproxyfen on nymphae of mulberry scale

2000000000000000O0000
goooboooobooobooooooobooo
obOoboooooooooboobooooooDon
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obOoboooooooooboobooooooDon

goooooobooboboobooooooboobooo
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00000000 0dFig. 4
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untreated

pyriproxyfen

# of settled nymphae +SE

0 30 60 90 120 150 180

Days after treatment

.m Residual activity of pyriproxyfen against

mulberry scale
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pyriproxyfen buprofezin 200ppm + DMTP untreated

90ppm fenproxymate 40ppm  400ppm

BGEEEER  Activity of pyriproxyfen to wild mulberry
scales
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DN G 025 y 025 we )
¥ G-

D=477(?) (:) ‘/g(1+3.31\/ 7 Dx

Dn; Diameter of the nozzle, o ; Surface tension, p ; Viscosity
g ; Gravity acceleration, V; Spray speed,
va ; Specific gravity of the air, y; Specific gravity of the liquid

PBGEENEE Diameter (D) of the droplet after spraying

Ooo00oO00o0o0o00oooooooOECOOOO
oooooooMCcOoooOooOoOoOoooooooo
OO00Table 5SoMCOO0O0O0O0OOECOOODOO
O000000000O0O0Fg. 6000000000
coooooooooOoooboooOooboOoobooon
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1155 Physicochemical properties of emulsifiable
concentrate (EC) and microcapsule (MC)

Formulations EC MC
Surface tension of the Low High
diluted formulation
Diameter of the droplet Small Big
after spraying

Wall material --- A Diameter

= (a few tens of um)
Core material ---

\

The structure of MC
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Peet-Grady Chamberd 1.8mx 1.8mx 1.8m0O 5.8m?30
00ooooooooooooooMCOoOoOodeEC
gooooooooooooboooooooooao
0000000000 0Fig. 8oMCOO DO OO EC
goooooooooooooooooooooao
oooooooooo

Concentration of
pyriproxyfen (ug/m?)

0 50 100 150 200
Elapsed time after spraying (min)

BEEEEM  Concentration of pyriproxyfen in the Peet-
Grady chamber

ooooooooooooooooMCcOoOOO
ECO0000000OODOO0DDODOOOOO0O00
oooo0oz2000000oo000cb000ooooon
oOooooooooOoOoob0OoO0O000000Fig. 9
oooooooooooooooooooooMcen
ooooOoooooooooon
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Wind speed ; (MC ; 1.37m/s, EC ; 1.10m/s)

: Spray from | o O O o[ A

i the height of 1m. : ;
o © o) o| | 10m

O O O O M

Om 2m 5m 10m 20m

Nozzle type : Compact nozzle 2 heads
Pressure : 15kg/cm?

Dilution ratio : 1000times

Spray volume : 20L

Distance from the

5 10 20
spray place (m)
MC (ppm) 56.6 2.5 0.7 No detection
EC (ppm) 69.4 12.2 1.9  No detection

BGEEEEM Test method and the result of the drift
study

20000000 self-burstd O MCO OO
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Formulation Dilution

Sp

ray Adhesionto Water  Self-burst and

atea plant evaporation release Al
@ @ @ \@ ~

Self-burst system

oc/3a

IEEELN Concept of the Self-burst MC

oooooooooooooMCcoooooooo
00000000007P000000000000
MCOUOOOOOOOOooOoOOoOooooooooo
oooooooooo0oo0o0O0Fg. 11O0O00DO
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Developmental Target
1) Decrease Drift

Factor; D Thick Big
2) Good Efficacy 4 »
Factor; WT, WM, D /| .
‘Wall Thickness (WT) Z MC Diameter (D)

<
Small

IEEEEN Formulation design
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Water
Evaporates

3

25um

Burst MC

Dispersed MC in water

IEEEEE  Selfburst process of Pluto® MC

1NN Pyriproxyfen content outside of MC in a di-
lute solution* (w/w%)

Conditions Content (w/w%)
Initial 0.0002
After 24h 0.0002

* Dilute 1 g of Pluto® MC with 999 mL of deionized water.
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11054 Control efficacy of pyriproxyfen (Pluto® MC) to mulberry scale by dormant spray

1 Fukuoka Agricultural Research Center (2005, Yame, Fukuoka)

Samples Conc. Spray Appl. Infestation index’
(ppm) Volume Date 1t G*(6/15)F 2nd G(8/11) 3rd G(10/6)
pyriproxyfen MC 90 1000L/10a 1/28 0.49 0.02 0.00
pyriproxyfen MC 90 1000L/10a 3/14 0.48 0.02 0.00
buprofezin +
fenpyroximate FL 200 + 40 1000L/10a 5/20 0.29 0.38 1.17
untreated 1.18 0.62 1.30
2 Nagasaki Agriculture and Forestry Experiment Station (2005, Higashisonogi, Nagasaki)
Samples Conc. Spray Appl. Infestation index
(ppm) Volume Date 15t G(6/17) 2nd G(8/19) 3rd G(10/13)
pyriproxyfen MC 90 1000L/10a 2/6 0.97 0.10 0.13
pyriproxyfen MC 90 1000L/10a 3/14 0.11 0.27 0.30
DMTP EC 400 1000L/10a 5/27 0.43 0.03 0.23
untreated 2.10 1.57 143

| : The infestation index was calculated as an average of male cocoons infestations scores for 10 places per plot.
No infestation was scored as 0, slightly as 1, light as 2, moderate as 3, heavy as 4. (3 reps)

#: G; generation in a year. 1 : Observation date.
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110 EEE Control efficacy of pyriproxyfen (Pluto® MC) to mulberry scale under natural enemies elimination*

Mie Prefecture Agricultural Research Institute (2006, Kameyama, Mie)

Samples Conc. Spray Appl. Infestation index!
(ppm) Volume Date 15t G*(6/15)* 2nd G(8/11) 3rd G(10/6)
pyriproxyfen MC 90 1000L/10a 3/9 0.33 0.37 0.47
buprofezin + 200 + 40 1000L/10a 5/31,7/31 0.27 0.17 0.53

fenpyroximate FL
untreated 1.67 1.10 1.53
*: Permethrin EC (5/24, 7/26, 9/20) and cypermethrin WP (7/6) were applied to eliminate parasitic wasps in the test field.
| : The infestation index was calculated as an average of male cocoons infestations scores for 10 places per plot.

No infestation was scored as 0, light as 1, moderate as 2, heavy as 3. (3 reps)
#: G; generation in a year. 1 :Observation date.

11 Control efficacy of pyriproxyfen (Pluto® MC) to mulberry scale under heavy infestation

National Institute of Vegetable and Tea Science Kanaya Tea Research Station (2006, Shimada, Shizuoka)

Conc. Spray Appl. Infestation index!
Samples
(ppm) Volume Date 15t G*(6/15) 2nd G(8/11) 314 G(10/6)
pyriproxyfen MC 90 1000L/10a 3/24 0.45 0.28 0.18
DMTP EC 400 1000L/10a 5/29 0.40 2.45 2.30
untreated 1.25 2.57 2.45

| : The infestation index was calculated as an average of male cocoons infestations scores for 10 places per plot.
No infestation was scored as 0, light as 1, moderate as 2, heavy as 3. (3 reps)
#: G; generation in a year. 1 : Observation date.
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11500 Toxicological and ecotoxicological infor-

mation of Pluto® MC
Animal toxicity
Acute oral toxicity Rat ¢ LDso >2000 mg/kg
Acute dermal toxicity =~ Rat ¢ ¢ LDso >2000 mg/kg
Eye irritation Rabbit Minimally irritating
Skin irritation Rabbit Mildly irritating
Skin sensitization Guinea pig Not sensitizing
Aquatic organism toxicity
Fish toxicity Carp LCs0(96hr) 48 mg/L
Daphnia toxicity ~ Daphnia magna ~ ECs0(48hr) 31 mg/L
Toxicity to algae Algae EbCs0(0-72hr) 9.6 mg/L
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1-1 N AN Influence of pyriproxyfen (Pluto® MC) to the parasitic wasps emergence

. Conc. # of emerged wasps from female adult scale at 10 days after treatment
Chemicals
(ppm) Pteroptrix orientalis Marietta carnesi Aphytis diaspidis Total
. 90 23 11 0 34
pyriproxyfen MC
900 17 12 3 32
DMTP EC 400 0 0 0 0

untreated 21

17

Do

40

1 ENPY  Influence of pyriproxyfen (Pluto® MC) to predatory coccinellid (Psexdoscymnus hareja)

Shizuoka Prefecture Research Institute of Agriculture & Forestry Tea Research Center (2005, Kikukawa, Shizuoka)

Chemicals Conc. Application Releasing™* # of test Pupation Emergence
(ppm) date date old larvae rate rate
pyriproxyfen MC 90 9th, May 12, June 49 91.8% 4.4%
DMTP EC 400 29t May 12t June 59 94.9% 83.9%
untreated — 12th June 62 98.4% 86.9%

: Full-grown larvae of P. hareja were released onto treated tea.
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115 %)| Seasonal prevalence of occurrence of natural enemies on mulberry scale in the tea field applied with

pyriproxyfen (Pluto® MC)

Sumitomo Chemical Co., Ltd. (2007, Makinohara, Shizuoka )

# of catches insects / yellow sticky trap’

Natural enemies Treatment block
1t G*(4/27-7/7) 20d G(7/8-9/2) 314 G(9/3-10/29) Total

i Pluto control * 347 173 29 549

Parasitic wasps
Conventional control ** 262 102 96 460
. .. Pluto control 13 25 4 42

Tricontarinia sp.
Conventional control 12 24 14 50
. Pluto control 16 2 0 18

Pseudoscymnus hareja
Conventional control 14 6 1 21
. Pluto control 9 17 6 32
Spiders

Conventional control 11 5 7 23

* : Pyryproxyfen MC (90ppm, 1000L/10a) was applied on 34, May.

** . Buprofezin and fenproxymate FL (200ppm and 40ppm, 1000L/10a) was applied on 215, May and DMTP EC (400ppm, 1000L/10a)

was applied on 2314, July.
J: Trap size : 10cm x 10cm. (2 reps)
#: G; generation in a year.
+: The dominant species was Arrhenophagus albitibiae.

111 N Domestic registration of Pluto® MC

Target crops Target pests Dilution rate Spray volume Application timing Times*
Winter dormant period of female adult
Tea Mulberry scale %1000 1000L/10a (Until 45 days before first pluck 1

and before tea germination)

* : Maximum application times in any given season
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Process Development of a Key Building Block
for Anti-AIDS Drugs by Organocatalyzed
Enantioselective Direct Cross-Aldol Reaction

Sumitomo Chemical Co., Ltd.
Fine Chemicals Research Laboratory

Tetsuya IKEMOTO

Yosuke WATANABE

We have been trying to apply environmentally benign organocatalysts to the synthesis of various kinds of

pharmaceutical compounds. We herein report a practical synthesis of (3R,3aS,6aR)-hexahydrofuro[2,3-b]
furan-3-ol (BFOL), a key building block for HIV protease inhibitors. The route is based on an enantioselective
proline catalyzed direct cross-aldol reaction between aldehydes.
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BN  Chemical Structure of BFOL
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s coupling polymerization of asymmetrically func-

tionalized monomers are described as the precession synthesis for aromatic polymers controlled by transition

metal catalysts. New methodologies, namely radical-controlled oxidative polymerization of phenols with high

regioselectivity and asymmetric oxidative coupling polymerization of naphthol derivatives with high stereoselec-

tivity have been developed. For Kumada-Tamao type and Suzuki-Miyaura type cross coupling polymerization,

not only the head-to-tail selectivity has been regulated, but also catalyst transfer polycondensation has converted

polymerization growth mechanism from stepwise growth type into chain growth type.
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11098 Dimer formation of PPL

Entry Catalyst Oxidant Solvent Time Conv. Yield @ Dimer ratio (%)
(h) %) %) p-4 o4 00-22 00-13
1 Cu(Tpzb)CI» 029 Toluene 0.25 13 9 91 9 0 0
2 Cu(Tpzb)C1» 029 THF 1.7 11 7 91 9 0 0
3 Cu(Lif)Cl2» 029 Toluene 0.2 9 8 93 7 0 0
4 Cu(LiPr)Cl2 P 029 THF 7.5 12 9 89 7 1 3
5 Cu(LHex)CL2 D) 029 Toluene 0.2 7 7 95 5 0 0
6 Cu(LnBy)Cl2 P 029 Toluene 0.2 12 12 90 9 0 1
7 CuCl / teed © 02¢) Toluene 0.02 17 12 79 6 2 13
8 - AIBND Toluene 120 27 15 82 4 2 12
9 Tyrosinase 9 Air®  Acetone/buffer(5/5) 1 14 <0.1 - - - -

a) Total yield of dimmers. b) Cu complex (5mol%), 2,6-diphenylpyridine. ¢) CuCl (5mol%), teed. d) Enzyme (2wt%).
e) Under dioxygen at 40°C. f) Oxidized by AIBN under nitrogen at 40°C. g) Under air at 25°C.
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1k:15)[2»2 Dimer formation of PL

Entry Oxidation system Time Conv. Yield @ Dimer ratio
(h) %) (%) PPL 0-2 pp-2 po-2 00-2
1 Cu(tacn)Cl / 02 1 2.8 0.14 62 3 5 21 8
2 AIBN© 71 3.8 0.35 15 14 2 48 21

a) Total yield of dimers: 4-phenoxyphenol (PPL), 2-phenoxyphenol (0-2), 4,4’-diphenol (pp-2), 4,2’-diphenol (po-2), 2,2’-diphenol (00-2).
b) Oxidative coupling of phenol catalyzed by Cu(tacn)Clz2 (0.5 mol%) and 2,6-diphenylpyridine in toluene under dioxygen at 40°C.
¢) Oxidative coupling of phenol oxidized with AIBN in toluene under nitrogen at 40°C.
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Structure Determination of Bicalutamide
Polymorphic Forms by Powder X-ray Diffraction:
Case Studies Using Density Functional Theory

Calculation and Rietveld Refinement

Sumitomo Chemical Co., Ltd.
Basic Chemicals Research Laboratory
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Fine Chemicals Research Laboratory
Masafumi Uepa

Structure determination from powder X-ray diffraction data (SDPD) has been developing dramatically. A
large amount of SDPD work is reported in the field of crystallography and material science. However, SDPD
is not easier than that from single crystal X-ray diffraction data due to intrinsic overlap reflections in powder
XRD data. In this report, SDPD of Bicalutamide form-I and form-II is performed by the Rietveld refinement
in combination with density functional theory (DFT) calculations. The effectiveness of the DFT optimization

for SDPD is discussed.
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1158 Sample information

Bicalutamide

(RS)-N-[4-cyano-3-(trifluoromethyl) phenyl]
Chemical name -3-[ (4-fluorophenyl) sulfonyl]-2-hydroxy-2-

Compound name

methylpropanamide

Structure formula

Molecular formula Ci8 Hi4 F4N2 04 S
Molecular weight 430.37
CAS No. 90357-06-5
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1158 Experimental data of Bicalutamide form-I

Compound name Bicalutamide form-I

Wavelength A /A 1.540593 (Cu Kou)
Specimen capillary 1.0 mm
Absorption coefficienty 0.67
Rotation speed 60 r.p.m

2 range /° 3.0000 - 70.0157
Step size () /° 0.0016696
Time per step /sec 723

11558 Experimental data of Bicalutamide form-II

Compound name Bicalutamide form-II

Wavelength A /A 1.540593 (Cu Kouy)
Specimen capillary 1.0 mm
Absorption coefficienty 1.15
Rotation speed 60 r.p.m

2 range /° 3.00 - 79.9962
Step size (B ) /° 0.016696
Time per step /sec 723
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Structure refinement of Bicalutamide form-I and form-II

Compound name  Bicalutamide form-I  Bicalutamide form-II

(&syn — clinal) (m1)
Rwp 0.0798 0.1609
RB 0.0244 0.0608
Rr 0.0211 0.0451
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BEEEM  Difference plots of Bicalutamide form-1 (xsyn—clinal) after the Rietveld refinement.
The observed diffraction intensities are represented by plus (+) marks (red), and the calculated pattern by
the solid line (blue). The curve (dark blue) at the bottom represents the weighted difference, Yio—Yic, where
Yio and Yic are the observed and calculated intensities of the 7 th point, respectively. Short vertical bars
(green) below the observed and calculated patterns indicate the positions of allowed Bragg reflections.
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A single molecule diagram of Bicalutamide form-I Packing diagram of Bicalutamide form-Il
(£syn —clinal) (m1, See 4. (2))
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BEEEN  Difference plots of Bicalutamide form-I (21, See 4. (2)) after the Rietveld refinement
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A single molecule diagram of Bicalutamide form-I

A single molecule diagram of Bicalutamide form-II
left : m1(exclusion of H atom), right : m2
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Crystallographic data of Bicalutamide form-I

Crystallographic data of Bicalutamide form-II

Compound name

Bicalutamide form-II

(Rietveld refinement of m2)
Compound name Bicalutamide form-I Chemical formula Ci8Hi4 F4N2 04 S
(anti — preplaner) Space group P-1 (No.2)
Chemical formula Ci8 Hi4 F4 N2 04 S a/A 7.7875 (3)
Space group P21/¢ (No. 14, setting 1) b/A 11.0355 (4)
a/A 14.9064 (4) c/A 11.2888 (5)
b/A 12.2234 (3) o/° 87.968 (3)
c/A 10.4876 (3) B/° 77.050 (3)
B/° 104.7790 (14) y/° 78.012 (6)
Unit-cell volume / A3 1847.7 (7) Unit-cell volume / A3 924.8 (8)
Formula unit Z 4 Formula unit Z 2
Rietveld analysis Rietveld analysis
Rwp 0.0690 Rwp 0.0872
RB 0.0188 Rs 0.0198
RF 0.0167 Rr 0.0197
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Investigation of Synthetic Polymer

Characterization by means of SEC/ESIMS

Sumitomo Chemical Co., Ltd.
IT-Related Chemicals Research Laboratory
Yoshinobu TsucHIDA
Keiko Yamamoro

Hiromi YAMADA

It is difficult to analyze synthetic polymers using mass spectrometry, because they have a very wide molecular

distribution (Mw/Mn). But if we select a relatively low molecular species, we can obtain information on polymer

structure by means of MS. In this paper we describe an analysis method for synthetic polymers by means of
SEC/ESIMS (using g-MS), some analysis cases, and the problems of this method.

gooo

000000000000 0000MALDI/
TOFMSV)O OO0 OO0OO0O0O00000O0O000000
MALDID OOOOOO0O0O0O000O00000000
0000000000000 0000000000n
0000000000000 0000000000n
0000000000000 0000000000n
0000000000000 oOMw/MnOOOOOO
0000000000000 0000000000n
OOMALDIOOOOOO0O0OOO0OO0O0O0D0OO00OO0
0000000000000 0000000000
0ooooooooo2g

O0OOESIOD®9000000000000000
0000000000000 0000000000
0000000000000 000000o0o0o0on
0000000000000 000000o0o0o0on
0o0oooo00®0000000000000000
0000000000000 000000o0o0o0n
00000O00DLC/MSOO0D00O000D000000
000000000000019%00000000
OO0OOSEC/ESIMSOO0000000D000DOO0N
00o00ooOo9%000000000000000
0000000000000 0D000oOooooon
0000000000000 0D000oOooooon

48

OO0O0OMALDI/TOFMSOOOOOOOOOOOOO
ooboooooon
cboobooooooooobooobooboboooo
O0O0D0SEC/ESIMSO 0007000000000
0l1oooooooooooooooooooonn
gooooooboooboobooooboooboobooo
gooooooboooboobooooboooboobooo
gooooooboooboobooooboooboobooo
gooooooboooboobooooboooboobooo
oobooooood
coooooosMObDOoO0ODOoOooOooooon
00000000D0DoOoMSOOOM®OOO0O009, 11
000000000092Y000000000000
gooooooboooboobooooooboobonoo
gbooooooooboooobooboobooooa
ooboooooobooooobooooooboooa

SEC/ESIMSO O OO

SECOO0O0U0O00DU0ODOoO0oDooooooon
gobobboobooooobbbooooobobbDbo
gobobboobooooobbbooooobobbDbo
000oo00oo0ooooooooooooGepCcoO
gobobbobooooobbbooooobbbbo
gobobbobooooobbbooooobbbbo

gooo 2008-1



OSECOOO0O0O0O
OOSECOESIMSOOOOODOODOOODOOOO
SEC/ESIMS®- 70 0000000000000000
OO000O00Fg1ODO0D0OO0OOOOOOOOOOO
ooooooooooooobooooooooboon

LC Pump for addition

50uL/min

0.25mL/min THF

Agilent 1100 LC/MDS
SEC System (Agilent 1100 LC)

PBGEEEM Schematic Diagram of SEC/ESIMS Sys-
tem

oboobooobooo

ooooooooooSECoOooooooooO
OO0THFOOOOOOOOOOOODODOODOOOO
oboooOoooooooobOOoobOOobobOooDoon
0000000NalDKIDOOOOO000000Y0
obobooOoooooooobOOoobOobobOooDooon
0000000000 oooooOKCO NaLKIo O
ooooooocooooobooooooooon
=1010000001mMOOOCOOOOO
0.05mL/min00000000000O00CO0OSECO
obooboooooooobOoobOobobOooDoon
000000000 PMAADODOOOOOOODOD
00, Fig. 20 0000MWI OO 0O 33100, 6540,
9400, 12700, 293000 000000000000 OO
O0lmg/mlLO0O000O0O2uL0000

C10H1804°*®
0 [Exact Mass: 202.12051
Mol. Wt. : 202.24752

CsHsO2°*
Exact Mass : 100.05243
Mol. Wt. : 100.11582

B PMMA (Poly-methylmethacrylate)

Fig. 3000 00000000OFig. 40A0 OO0
ooboooooobooooboooboooooooa

oooooTICOODODOOOOOO0OoOooooDoO
oboobooooooooboobooboooDooon

oooo 2o008-1

SEC/ESIMSOO00O0O0OOOOOOO0OO

Oooo0o0OO0O0ODOOODODOONalODDOONaIODDO
O10ba0000000O0ODODOD ADDDODDDOO
KIDOKIOOOOO166DaOD DO OO0 000000
Del00IODOOOODDOOOODOOOOOPMMAD
cooboooooooooboocoboooOoooon
OOooKCOOoOOoOoOoooooooooooo
O00Oo MPMMADOOOOOODOOOOOODOOOO
coocooobooooboocOoOooobocOooooo
coooooooobOOooboOooOoobOOoobooon
coooooobooobooooboooooo

a)

=
SR =R =)

5000000
4000000 b)
3000000
2000000
1000000
0

5 50 55 60 65 70 min
6000000
50000001 €)
4000000
3000000
2000000
1000000

0 : -

45 50

60 65 70 min

o
3]

60000001 d)
5000000

4000000
3000000
2000000
1000000

45 50 55 60 65 70 min

a) 220nm. b) TIC, +Nal. ¢) TIC, +KI. d) TIC, +KCl
A ; averaging area of spectrums in Fig. 4
Column ; Tsk-gel Super HZ (4000+3+3000+2500+2)

BGEEEN  Size-exclusion Chromatograms of PMMA
mixture

100 |
80 F
60
40 F
20

v
500 1000 1500 2000 2500 m/z

100 |
80 F
60
40
20 F

0

500 1000 1500 2000 2500 m/z

100 F : 5 Max : 2940
80 2 S N

60 F )
40
20

500 1000 1500 2000 2500 m/z

a) +Nal. b) +KI. ¢) +KCl

BGEEM  SEC/ESIMS Spectrum at A

49



SEC/ESIMSOO000COO0O0O0O0O0OO

000000000 ESIDOODODODODOOOOOO
goooOoO0oO0O0O0oOoOooOoooooooooon
J0oooooooocCkookkooooooooQ
goooOo0o0oO0O0oOoOoooooooooooon
gooo0O0o0O00O0oOoOoOoOoOoooooooon
O0o0oo0ooooooooa

2Cl--2¢~ — Cl2 20-2¢ — Iz

00000000 DOO000DOO0O0oDOOoOgoKCclo
O0D0OKOHOOOOODDOOOOoOOoOOoOooooo

cooboocoooocooooocooon

O0O000O0OSEC/ESIMSOODOOO

ES/MSO 000000000000 O20000
ooooooooooooMSOoOOOoOoOooooOOo
0000WDOo0000000000000000
OOOSEC/ESIMSO0O00O0OO0OOOOOOOO
0000000000000 0000OSEC/ESIMS
obOoboOoooooooobOobobOOooOooDOon

100 3
80 3
60 3
40 3
20 3
1000 1250

1500 1750

100 1 Bz
80
60
40
20

ol

2000

T
1000 1250 1500 1750

08.4

1708.1
1875.0

100€ Bs [M+3K]3 -
80 3
60
40 3
20

2000

.m.\m‘md

gobooobooooboooooo
OO0OPMMAOOOMUOODOOOOOOOOKCIO
ooooooooooooooooooooPMMA
OM=K#OOOOODOOOOD0OO0z0000000
oooooooooookKODoooooooooo
goooOooOooooooObOe2.=10000000DO

mAU a)

T T T T T 1
40 45 50 55 60 65 70 75 min
6000000
5000000
4000000
3000000
2000000
1000000

T T T T T T

i T
40 45 50 55 60 65 70 75

a) 220nm b) TIC, ImM KCI +0.05mL/min

Bi~B4; averaging area of each mass spectrum in Fig.6
B1;49.0-49.2min B2;51.5-52.0min B3 ; 57.0 -58.0min
B4;61.0-62.0

Column ; Tsk-gel Super HZ (4000+3+3000+2500%2)

BGEEEEN  Size-exclusion Chromatograms of PMMA
mixture

A ‘m.u,lﬂlmm‘mmmMd«ﬂlm\uuuuu“u..u‘.h I

2250 2500 2750 3000 m/z

Wi,

2500 2750 3000 m/z

2250

L.Hlkllmhl
T T

1000 1500

100
80

20

=27*

23433
L 24433
L 95434
96434

27435
2843.6
3
294365 S

1000 1250

SEC/ESIMS (+KCI) Spectrums at B1 to B4

50

2000

o N "
T T T T

2750 3000 m/z

oooo 2o008-1



o0oo000O0z020000000000000000C
gobooboooobooboooooooooobooooa
0o0oo0ooooooooooooooPMMADDO
On=20000020000 Fig. 200000200000
ooo0oo0ooooOoooOoooooboOooos3bo400
Oo0o0o00oooooooozoo300400000
obooboooooooobOOoobOOoboOoooon
OO0O00O0OFig.5,60000
SECOOO0O0OOOESIMSOOOOODOFig. 600
oO0BiOB«O0O00OO0OO0OO0O0OO0OOOO0ODOCOOO00O0
uboocoOooocooooobOOoobOOobobOOoonoon
oobooooooooooocoobooOooonn
OopoOoSECO00DOOO0OOooooooooO
oboooOooocOooooobOOoobOOobobOOooon
oboocoOoooooooobOOoobOOoboOoOoonoon
OooooooB0o0ooogSECO0ONOoooDn
goobOoOooooooobOooooobooboooo
oooopPMMAOOOOOOOOOOOODODOOO
SECOOO0000OOOooooooooooooo
ooooocoOoboocoooon
0000000000000 U0Om/zOO0O0/00
obooobocO»nOOOOOOOCOOOOz000000O
ooooocooo
Fig. 60 Bs0 000 0 On=550000 5708.60 O
PMMAOOOOKOOD2000300000000
oboocoOooooooobOOoobOOobobOoonoon
ooboooooooooboocoobooooooo

5708.6+2x39.1=5786.80 O O [M+2K]*
5708.6+3%39.1=5825.90 O O [M+3K]*

000ooooooooooooo/0000m/z0
0000000000000 2893.4[M+2K]*0 1942.0
M+3K*OOOOOOOOOOFig. 60000000
goboooooooooooon
gbooooooocoboooooboooobooon
oboooooooooobOOoobOobobOoonoon
oboooooooooobOOoobOobobOoonoon
oboooooooooobOOoobOobobOoonoon
ooooooooo

gbobuodabbaoabod

gobbooooobobbooooobboooon
0OO00O0AO0Fig. 70 n=27 PMMADO [M+K]*,
M+2K1*0O000O00oo0oooooooooooo
goboboboobooboobooboobobbo
00000000ooooooooooooFg. 7 a)
000o00Doo0l1lgooo0oooooDooobooooDo

oooo 2o008-1

SEC/ESIMSOO00O0O0OOOOOOO0OO

43 a) n=27,[M+K]*

30 4
20 4
10 4

0 T T
2930 2935 2940 2950 m/z

14914

1:3 b) n=27,[M+2K]2*

60
40
20 4

T T f T T
1480 1485 1490 1495 1500 m/z

Profile Spectrum of n=27 peek (see Fig.6)

O0o0oooooooooooooooooooon
O0m/z0 000001000000 00OOOO
z=10 0000000 1Da0 0000020000
02z=2000.5Da0 30000 1/3Da=0.333000040 O
0002Da00000000Fig.7bh)0000oon
O0o0o0ooooooooooooooooooon
O000000oooooooo200000000
O00000000Fig. 7b)0000OOnO 2000
OFWHMO OOOOOOOOOOOoooooooo
SEC/ESIMSO 000000000 O00O00O0O00O0
O0O0Ogtof0000000DODOO0DOO0OOOOO
ooooooo@o

Fig. 80 00000 gtofd O O O O OO Micromass [l
gtof Utima0 0000000000000 0OO0OO
000o00ooooUooooooooooooooon

d1] 31
[€<>| <>
100 2943.6

a) n=27,[M+K]*

81

m/z
2930 2935 2940 2945 2950 2955

YT ) ne27, [IMe2K]2

62 =0.5Da

0 m/z
1478 1480 1485 1490 1495 1500 1503

100 1941.8

¢) n=55,[M+3K]3*

0 m/z
1928 1930 1935 1940 1945 1950 1953

BGEEREN  High resolution SEC/ESIMS Spectrum
resolution = 6000 (FWHM)

51



SEC/ESIMSOO000COO0O00O0O0OO

Ooooooe000C FWHMOOOOODDOODDOOD
coooooo20000000C00D0C0O0DOOOO
oooet000O0O0OOOOO300O0O0O00O0O0O0
O000gtef0 0000000 OO0ODOONO 10000
OFWHMOOOODOOOOOOOOO m/z=20000 00 4
O0m/z=40000 0020 000000000000
obOoboOodoooooOoobOOoobOOooOooDOon
OO0DO0OF-MSOOO0OOOOOOO0O0O0O0O0OO
oooood

goboooboobooobooobboon

Fig. 90 00000 B:0Fig. 6000000000
O0000B00m/z0 0000000000500
4003002000000000000000000
ooooboooooboocooboOooocobOoOoooonn
+@+DK, 2K, +e)DKO 0000000000000
O0000a,)0000000000O0000ODODO
coooOoobOoO0ooObo0oO0o0oo0O0oo0ooO00ooo0oOoxt
OOx8O00000O000O0O0OylOOy6OOOOO
oooooooooooooPMMAOOOOOOO
ooooo0l100b000o0o0000100baonon
obOobooOoooooooobOobobOOooOooDOon
coooooool1cobaOCOOOOOoOOoOO
00000000000mwmz0 0000000000
oooooOooooooboooooooooooon
000o0o0o0o0o0o01/2,1/300000000000
O000opoo0ooooo000eooooooo
oooooooooboboooooocobooooonn
+KOOO0OOO0O000 1430+nDKOODooooo
O01le7000000-10000000000

100
80
60
40
20

1000 1250 1500 1750 200()%25()0 2750 3000m/z
y2  y3

Ave.OJ 16.7

54 <
S

PBEEEE Expanded Spectrum A2
14.3x7=100.1 16.7x6=100.2 z=7

52

zx14.300 z10x16.7

gooooboooboooboboobooooboooboobooa
000z=70000

7x14.3=100.1 6x16.7=100.2

gboooooooobooooboobocobooooa
oobooooooooooooonoooooooon
OO0OPMMAOOOOODO

cbooboboooooooobooobooboboooo
goooboooboobobooboooobooobobooo
goboobOoooooooboOooooooboooa
goooboooboobobooboooobooobobooo
gobooooood

goboboooboboooobooooo

coOobooooooooobooobOoboboooo
goooooobooobooboooobooobobooo
goboooooooooOooooboooooo

Fig. 100 PMMAO 1000 a)d 10000 b)O M*O
gooobOooooooobooooooboooboooo
googogilooooc FWHMOOOOOOOOOOO
goooooooooooooooocooMfOOoOO
oooooooooomioooolo00boodFig.
20n000000M

cbooboooooooooboobooboboooo
gooooooooooooooilccocoonoo
goooglleooo0O0OOOOOOOOOOOOO
01Da0lOOOO0O0O0O0OCOOOOOOODOOCOOO
goooooooboobobooboooooobobooo

1202.6448
1007 5
a Mono isotopic ~
peak 1203.6448 /O 10 /0

Cs0H98024
uss2s  Exact Mass : 1202.6448
Mol. Wt. : 1203.4057

0 mass
1194 1196 1198 1200 1202 1204 1206 1208 1210 1212 1214 1216

%

10213.3828

100 b) 0 0 0

Cs10H8180204
Exact Mass : 10207.3635
Mol. Wt. : 10213.8295

mass
10200 10205 10210 10215 10220 10225 10230

a) 10-mer b) 100-mer

Mono isotopic peak
10207.3635

IEEELN Simulated PMMA oligomer Peak (M*)
resolution = 10000 (FWHM)

oooo 2o008-1



ubobobooooooooboobOoboboooon
ubobobooooooooboobOoboboooon
O0OExact MassO O OO OOOOO0OOOODOOOO
ubobobooooooooboobOoboboooon
ooooz2eo00OO0OO0OO0O0ODOOOOOCOOOOOOO
oobooocoO0oboocoooon

gooooloocoooooooiloeooo0oonOn
oboooOoooooooobOOoobOOoboOoooon
o000 00C0CO00O0O0O01000000000000O
Oo0oo0ooooooi1bab0o0ooOoooooilon
ooooooooooooocooooooooon
uboobooocooooobOOoobOOobobOOoonoon
0000000000000 000OFig 10b) OO
oboocoOooocooooobOOoobOOobobOOooon
oboocoOooocooooobOOoobOOobobOOooon
oboocoOooocooooobOOoobOOobobOOooon
goobOboooooooboooobooboooo
oooooooooobobooooooooooon
oboocoOooocooooobOoobOoboboooon
ooooooocOooooobOocooooooon
10213.38280 MSO OO OO OODOOOOOOOOD
oboocoOoooooooobOoobOOobobOooon
ocMwOOOOOoooOoooooooooooooo
uboocboooooooobOOoobOOobobOOoonoon
obobooOoooooooobOOoobOOobobOOoonoon
obobooOoooooooobOOoobOOobobOOoonoon
obobooOoooooooobOOoobOOobobOOoonoon
ooo000o0o0ooooooooooooooMSo
ooooocooooono

gbobobgooooboobobooon

Fig. 90 x5,y50 0000000000000 Table
100000000MWOOOOOOOOOOO000
oooooooMSOOOoOoOoeoOo7oOOOOODO
oouioo000COO0O0O0OOO0OO0CO0ODOOO0=+x100
oooooooocoooooooi10ppmdOOonn
m/z=10000 000 +010 000000000000
oboobooooooooboobobobooonoon
oboobooooooooboobobobooonoon
OPMMAOOOOOOO8OOOOOOOO 180000
goooooooooobooooo

NS PMMA MW from SEC/ESIMS Spectrum

Peak . Experimental Calculated
ion type
(m/2) MW Peak top MW
2084.5 M+7K 14718.6 14718.7 14719.0

2492.2 M+6K 14317.8 14318.4 14318.6

oooo 2o008-1

SEC/ESIMSOO00O0O0OOOOOOO0OO

O0oooooooooMSOm/zZO0DOOOOOO
+01Dal0 0000060000000 000 +£0.1Dald
ooooooooooooloobooooooooo
O0:06Da000000O00OMSOOODODOOOOO
coooooooobOOooboOooooboOooboOoon
0000000000000 MSOm/z00000
+0.01Da00000000000000000000
coooooooobOoobOooooboOooboOoon
0000000 MSOSEC/ESIMSOO0O000O00
cooooooooon

gooooooo

PPGO PMMAOOOOOOODOOOOOFig. 110
130 0000000000UVO0O0O0O0o0ooTICO

mAU j

[N RN - N
fsabatintinl L

T T T T
27.5 30 32.5 35 37.5 40 42.5 min

1600000
1400000 4 b)
1200000
1000000
800000 3
600000 4
400000
200000 4§
04

T T

T T T T T
275 30 32.5 35 37.5 40 42.5 min

a) UV=220nm b) TIC(+KCI)
C1~Cs ; averaging area of the mass spectrum in Fig.12
Column ; Tsk-gel Super HZ (2500+20002+1000)

IEEEEN  Size-exclusion Chromatograms of
PMMA+PPG

il

Hmw‘lmbm s .
500 750 1000 1250 1500 1750 2000 2250 m/z

%

'S
S

|

.J.\.\r‘!‘lum.HH NiLs,.

500 750 1000 1250 1500 1750 2000 2250 m/z

o 8

1004 Cs
80
60 4
40 4
204

S o 3

|
‘ .J\‘HJM il A‘\ul‘.l..\..l‘ L [

750 1000 1250 1500 1750 2000 2250 m/z

o

IEEEEE  SEC/ESIMS(+KCI) Spectrum at C1~Cs
Sample ; PMMA+PPG

53



SEC/ESIMSOO000COO0O00O0O0OO

2800

2600

2400

2200

2000

1800

1600

1400

1200

1000

800

600

400

28 30 32 34 36 38 40 42 44
Column ; Tsk-gel Super HZ (2500+2000+2+1000)

BEEEEN 2D Plots of SEC/ESIMS of PMMA+PPG

000000000000000020000000 &k@ﬂ%m a
000000000 0O0Fg 1200000000 0]

0000000000000000PPGO PMMAD ‘ ‘ BN B ‘
0000000000000000O0O000o0o0o 600000 4 b) TIC
D00000000000000000MSO000 mm-~wmx\///fw/ﬂqv¥ﬁﬁ\
00000000000000000000000 0- I e TR - . —
00000000

a) 210nm b) TIC of SEC/ESIMS

00O0020000000000000000Fig. D ; averaging area of mass spectrums in Fig.15
13[0SEC/ESIMSU 00000000 OOoon Column ; Tsk-gel Super HZ (2500+2000*2+1000)
m/z, 000000000 ODODO0OOOOOOOO m SEC of GB/MA copolymer

ooooooooooooooooozo000o0o0
obOobooooooooobOoboboOooOooDOon

00000000000000000000000 GB MA
OPPGOPMMAOODOOODOOOODOOODDOOO Ri R
000000000000 00000000000O0 gﬂ)g §=°
000000000000000000000000 <>%>
0O0D00000000D0O000Fig 13000000 O 149 o
—149+3 6.

ODO0OO0OSECO0O0O0O0ODOONOONODOONOOD 100 ] prerr it wr

E| ' 4,2) |52 i
00000000000000000000000 . T s T 16189

40 -149+4; 1643.8
000000000000000000000000 2 | @ Fr=200V L lMlhl.
D00 ouoooooooono v 0 250 .':(m KTJG(;: : ‘1:)‘00 12‘50 1500 1750  m/z

Y :

000D00000D0200000000000000 04 ) Fred00v o (5763 92
0000000 60 - l 00

40 4

e \ el AleH‘lJ,lAm‘HJWk. ‘

0 250 500 750 1000 1250 1500 1750  m/z
GB/MAOOOOO
a) Fragment Voltage=200V b) Fragment Voltage=400V

00000000000200000000000 IGEEEN GB/MA copolymer SEC/ESIMS
O0Fig. 1401600 00000020000000 Spectrums at D

54 00O 2008-1



2400
2200
2000
1800
1600
1400
1200
1000
800
600 !

400

35 40 45

SEC/ESIMSOO0O00OO0OOOO0O0O00OO

55 60 65

IEEEEN  GB/MA copolymer 2-D plot by SEC/ESIMS (1,6) means G=1, M=6

Ooo0oopooocOoOoOooooMwOo 10000000
OMw/Mn[J 190 000000000000 O0O0O
gooobooooooobbooooboobbooo
gobboboooooobbbooooobobboon
O00U00OO0U0OO0SECOODOUOOoUoDUoooo
OO0O0OoOoUoOoESIMSOOOCOOOOOUOOoOOOO
gogboobobgoobooboboobboooboo
SEC/ESIMSGH+KCHO O OO MW=25000 0000
goboboooooobbbooooobbbobn
oooooopooloooo[M+KlPDoooooo
gobobooboooooobobbooooobbboon
OU000D0O00OFg 15a000ooooooon
oocdlbobooooOooUOoDoOooUOooOoooO
000000000 Fig 15bM
OO00020000000Fig. 1600000000
gobooboooooobbboooobobboon
0O000O0o000OoO00DoOO0oDz0oooOoOooOon
oood0ooobooO0DooOoboDOoOooOooog2on
gobboboooooobbboooobobboon
o00O0o0DOOo0D2000000D000DO0ODO
goobbobboooobbbbooooobbboo
Fig. 1702000000000 0O0DOCOOODOOOO
odoo0ooOo0oOOooboo200bD0O0bDoODo
gobbooboooooobbbooooobobboon
gobbooboooooobobbooooobobboon
gogboobboooboobbobboobo

100 2008-1

) o=3 —®—
o=2 o4
a=5
m/z
b) @ W——®Br—
©0.2) 0 @23

| I‘ HI‘

a) homo-polymer model b) co-polymer model
o, B=1,2,3---, (2,3) means o=2, f=3

2,0 ‘

| 0.5
I m/z

Fle Complexity of copolymer mass spectrum

godad

O000o00oO0oU0ooooodSEC/ESIMSO O
cboooodoooobOoobooooooboooboOoon
cboooodoooobOoobooooooboooboOoon
cboooooooobOooboooooboobooon
cboooooooobOooboooooboobooon
cboooooooobOooboooooboobooon
coobobooooooooboooo

OO0O0OFig 2PMMAOOOOOOOOODDOODO
OoooooooooOO0oO0On=10000000000
OoooooooO0OO0On=10000000000000

55



SEC/ESIMSOO000COO0O00O0O0OO

0000000000000 00000N=00098, 99,
1000000 00000000000 0O0O0O00O00O0O00
O0000ooo0o0oo0ooo000UdFg. 13,1500
oo20000000000vVOTICOODOOOOO
oo0Oz20000000003000000000A0
obOooOoooooooobOoobOOooooDOon
obOooOoooooooobOoobOOooooDOon
cbOoocooooooOooobOobobOOooOooDOon
ooooo

goooboobooobobooobooooobooo
00000®O00D000000000000000
ooooo

HEN

gbooobOobooooO0obOooooobOooooon
ooooocooobOoboOoooboOoOo oboooo
ooooooooooobobooooo

gooo

)ooo, 000,000, 0000,0000,
1998-1, 68(1998)01

2) X.Michael Liu, E. Peter Maziarz, David J. Heiler
and George L. Grobe, J.Am.Soc.Mass Spectrom.,
14,195 (2003)0

) U000, 000,0000,0000,000
0, 1993-II, 71 (1993)01

4) John B. Fenn, Matthias Mann, Chin Kai Meng,
Shek Fu Wong and Craige M. Whitehouse, Mass
Spec. Revi., 9, 37 (1990)0

500 00, 0000, o000, 2002090, 502
(2002)0

6) Laszlo Prokai and William J. Simonsick, Jr., Rapid
Commun. Mass Spectrom., 7, 853 (1993) 1

7) Michel W. F. Nielen, Rapid Commun. Mass Spec-
trom., 10, 1652 (1996) O

9 U0 U0, 0000,0000,0000,00
0,“050000000000000” (2006),
p.420

900 00, 00 00,“090000000000
0 07” (2006), p.1470

100000, 0000,0000,0000,00
O,“01100000000o00o0” (2006),
p.710

11) Y. Yokoyama, J.Am.Soc.Mass Spectrom., 18, 1914
(2007).

12) David J. Aaserud, Laszlo Prokai and William J.
Simonsick, Jr., Anal.Chem., 71, 4793 (1999) 0

13) Steffen M. Weidner, Jana Falkenhagen, Sergey
Maltsev, Volker Sauerland and Marian Rinken,
Rapid Commun. Mass Spectrom., 21, 2750 (2007)0

ooooo
Yoshinobu TsucHIDA
oooooooad

gooooooooo
ooooo

goooo
Keiko Yamamoro
gooooooo

gooooooobooo
goooo

/

56

PROFILE

goooo
Hiromi Yamapa

oooooooo
ooooocooooo
ooo

oooo 2o008-1



Juooguod
Juoogubotgyod

gobomoo goooooog
goo U

New Training in Safety for Core Engineers in

Sumitomo Chemical

Sumitomo Chemical Co., Ltd.
Process & production technology center

Shinobu MARUNO

FE (Fire & Explosion) Training has been carried out as a new practical training course for all core engineers at

Sumitomo Chemical since January 2007. It aims to develop the engineers’ knowledge of safety and disaster pre-

vention, and sensitivity to danger in the chemical industry so that they can complete safe and stable operations in

all factories and safe work in all laboratories. The training curriculum makes them safely experienced the danger

of fire and explosions. Every trainee will gain sure and practical knowledge supported by the experience.
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Filtrate

| Concentrating to remove acetone

Aqueous solution
Shaking 2 times with ethyl acetate/hexane (1/4) with NaCl-
saturated solution

Organic solvent layer

| Concentrating

Concentrate

| Cleaning with silica gel column and concentrating

Concentrate

Determination with GC-FPD

a. Schematic single (MEP) method
Homogenized sample (20g)

Blending 2 times with acetonitrile (50mL and 20mL) and
centrifuging

Supernatant
Partitioning between acetonitrile and water in the presence of
‘ NaCl
Acetonitrile layer
| Concentrating
Concentrate
| Cleaning with ENVI-Carb/LC-NH2 column and concentrating
Concentrate
Determination with GC-MS

b. Schematic multiresidue method
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a. Standard solution (MEP-d6 4ng + MEP 4ng)

BGEEEN GC-MS (SIM) chromatograms
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b. Cucumber extract fortified at the tolerance of 0.2ppm MEP-d6

(cucumber homogenate mixed with 0.04ppm MEP before
extraction)

115 Critical Comparison of the proposed method with the official ones

Item Proposed method Official methods
Residue Single and multi residue Single residue Multi residue
Target pesticide To be known To be known Not to be known
Extraction, Partition and | Addition of a labeled standard (an internal standard) before | Step by step system
concentration procedures | extraction. Simple and short system. In one vessel
Determination GC-MS (HPLC-MS) GC-FTD, -ECD, HPLC-UV | GC-MS (HPLC-MS)
Specificity High, Low, High,
> 2+2 (labeled standard) selected ions due to detector selectivity | > 2 selected ions
Sensitivity High High High
Trueness Very high due to presence of an internal standard Depending on recovery rate
Matrix effect Neglected by an internal standard Yes, evidenced by the recovery test
Standard Analytical standard Labeled with deuterium or 13C Non-labeled analytical standard
Validity study Unnecessary Recovery test
Total analytical time Hours Days Weeks
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