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* Vision

- w7 B g ke Buata HAAE A=A il s#

(To be the Leading innovative authority protecting and advancing
National health and safety)

* Mission
- X1 ?ﬂ]%% A3t A A (To wisely regulate health products)
M T3 (To serve the administration of justice)
el B 3R

w2 ZH(To secure the nation’s blood supply)
3RS B3I (To safeguard public health)
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= Corporate Communications
» Facilities Management X
* Finance Ny
= Human Capital Management
# Information Management
= Legal
= Legal Policy & Prosecution
* Professional Board Administration
= Risk Management & Emergency Planning
» Safety & Quality
L * Strategy & Business Transformation .
Blood Services Group

S— Applied Sciences Group .

= Complementary Health Products
= Clinical Trials
= Advanced Therapy Products
Post-Market
= Vigilance B Compliance
= Enforcement
= Tobacco Regulation
* Audit & Licensing
Audit
Licensing & Certification
Group Director’s Office
Stakeholder Engagement Office

Frofessional

* Clintcal Services

= OQuality

= Capability Development and

International Collaboration

Operations

= Patient Services

= Blood Supply Management

= Blood Resources

Admin
= Blood Service Suppart

Analytical Science
* Chemical Metrology
* food Safety
= Pharmaceutical
Forensic Science
= Analytical Toxicology
= Biology
= lllicit Drugs
= Forensic Science
Forensic Medicine
Group Director’'s Office
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- Board executive committee : X2 ol Q3 &, oAate] Z
A
- Audit and risk committee : WHFAA 2L A Ald, T3 Z3F

A

Building development committee : A B Fgst= At
Z2AE Bl T A A

2) BH XY F A (Corporate Service Group) : ZZA U FA7F e, Al
2y &9, A, As) R 97 By T A 24 AddF
T3

3) XAAF 1A 15 (Health Products Regulation Group) : A7}Z=E
U Medical HubE A1 =3}3 Biomedical AlE] H&& F 7502
shw, o|ofF, HeAEH, o577, FuiarAl B HA#E A Fol

gk &, F4 5 o B FAJT +3

Health Products Regulation Group g\’
Organisation Chart 'l HSA

Deputy Group Director

Pre-Marketing Vigilance, Compliance & Group Director’s Office
Enforcement
Medical Device == Quality Assurance
- Branch Vigilance &
Compliance
- - 1 | Therapeutic International
Licensing & Products Enforcement M Collaboration
Certification

Complementary Service Management
Health Products |__| Tobacco Regulation | & Industry
Development
Clinical Trials

Pharmacoeconomics
| | Advanced Therapy & Drug Utilisation
Products _ Unit

‘ Audit & Licensing ‘

Scientific Advisory
Office

1% 6. Health Products Regulation Group®| &%
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4) dHYFg I&E(Blood Services Group) : A7FEE  Healthcare
system9] ARZA A3 A dAFF FHe} 877
AE, dgAAR 2 Agol A3 JF 3

5) 8348 1&(Applied Sciences Group) : TAMHEE, oekE, A&
59 FTEA dFFdS Adstr] Az A&l #A5HAQl &
A 45 7

- G Eoke YRt okF(western medicines, traditional and herbal
medicines, health supplements, cosmetics and medical devices),
AFSA, FAEl, B E, EHFA oM, 53 AVtE=E
W ARrids, AZEA8dE 7Ry dWsAbe]l EAARAE

Al

% 2015.1~2016.3 71& EAEA

2l Z Hol . oA TASF 4,068, XA 37,9384
oJekX Hol . o FABEASF 2,887, BAAST 14,8127

oAk 198,827 ATFED 2 (1,6704 ¢, 20161 71)
T 718U 48%7 EHFTE

% HSA <529 : branch ¥33%F 1,000 <5

- AR A2 AtEE W 3EFA] sS4 F A (AVA
Agri-Food & Veterinary Authority), = H$78 9(NEA : National
Environmental Agency), 4= #ZAH(ICA : Immigration and
Checkpoint Authority - Parcel Post Section), &Y V}eF=(CNB :
Central Narcotic Bureau), A #(Singapore Custom - ¥&& ##) 4
74 Z A (Police Force - 71 2% #d) 53 45 7o #7154
dHAAE TSt dew, 53] =744 4o ofF AbdAaba &
AAole dFzA AAF B Ao Y saL #E7tA 223 o=
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< Pharmaceutical Division >

O BA% : Ms. Low Min Youg
(Assistant Group Director, Analytical Science, ASG)
O Pharmaceutical division& & 28W &%
O 37 A3g4d=E 74
a. Pharmaceutical Laboratory : western medicines, chinese

proprietary medicines, Complementary Health Products(other

traditional medicines®} health supplements) &4

b. Cosmetics Laboratory : eye makeup, lipsticks, skin care

products, hair care products and oral hygiene products 4]

(Health Products ActollA w+A83stal v =4 2 AdH A7)
c. Cigarette Testing Laboratory : FH| A F7F &4

(Tar, Nicotine, Total Particulate Matter, Puff Number, Carbon

Monoxide)

< Food Safety Division >

O KA % : Asst Prof. Chan Sheot Harn Joanne

O Food Safety Laboratory= & 309 <Y

O Z4d4
a. Mycotoxin, Phytotoxin, Authentification
b. Food Forensic(Illegal Substances), Food Contact Material
c. Food Additives
d. Food Contaminant(Heavy Metal, MCPD, PCB %)
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O A7Ix=9 oF T H HE S FA ‘Poisons Act 2}
'Medicines Act'®] 27K &2 UGET 4 oW, I 2] HSA &3 HE
S & Medicines (Advertisement and Sale) Act, Sale of Drugs Act %
Tobacco(Control of Advertisements and Sale) Act”} 3

rJ

O H ooEY X (counterfeit), wEHAATLY aeld  HI}
(adulterated) 2 EHAH (tamper)7} A7FZEU AFS]A ZAZ O
T3 wgt A 20073 ‘Medicines Act’' ¢} ‘Poisons Act & & & %
‘Health Products Act' & A|A3slal 2016158 Alddslar Q)

- T}9h, ‘Health Products Act'+= AA| Heo] % AALA gron

F$ plano w2} HAxF s g dAoln, A= A=rH A
golg} 719 ‘Poisons Act'?} '"Medicines Act' ¢} dF TE=EH+= U
go] A= AF 7MY FdE% He FAHFoE HEsta o

O Ww gwelRo] thate] A - oobEF BT AFRAL nvel
g9 833 1 (Applied Sciences Group - Food Safety &
Pharmaceutical Lab.)®} &Z3sto] 9 3tal o).

1) Health Product Regulation
ojobEe] YWA = €9 2 BIAES 3 B AL WE
=AM 2007358 Z=4E7] ARt dA ook A AFL[HEH
] : Therapeutic Products(®]%10l s
w, A8, 78 AR 2
B A%, ek AlEH<D AR

+= western pharmaceutical drugs),
HES AE&S W glth(2016. 11. 15
HES AW 2hol AL US)



71E HEY HAE F8 WyEo=E T I
‘o] oF & (Pharmaceautical products)’©] MEZ &
A #F (Therupeutic products) olgt= 7/Hdo= W7

Qoi Xﬂﬂfﬁ], &F
Sol= 719 Medicines Act®} Poisons ActE T A

& Aol

201618 A 2 WHES IR AJNE 6/ A= HE3 2o
a. Health Products Act (Amendment of First Schedule) Order
- "X 54| F (Therapeutic Products)'e] 2] F7}

* "2] 24 F(Therapeutic Products)'2 X%, o®, A& A =
= Ao FH o7 AFA = ARl 9 AHEEE F3
o d< Wk, o8BI, AE Ee sE9 Axet 2HS
E4T AlFE, Al FRAE e A&stes =2, d93%
TAAE, S5 53 9 °FF(Chinese proprietary medicine), &%
S Y8hhomoeopathic medicine), A& FAHAE ZE= AL
(medicated oil or balm), A} ©]%F&(quasi-medicinal product) %
% ¢ 9FF(traditional medicine) Z3HE A =

b. Health Products (Therapeutic Products) Regulations

AgAFe] Az Y 2 dEe AT AFLTAE, oF =

AN, §B0] aFHA ge AF F4 B FFE oo
TA LA B g HA(ALA= 2017.09.05 ©] )
c. Health Products (Clinical Trials) Regulations
- ABA T AdAE AR, kA, a8 s, S
Ao AE Sl sl A
d. Health Products (Therapeutic Products as Clinical Research
Materials) Regulations
- YT AREAY ABAFA HF A=, Y R FF S
HE o, #e, Hu A 5 WA

o

e. Health Products (Advertisement of Therapeutic Products)

Regulations
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f. Health Products (Licensing of Retail Pharmacies) Regulations

- ojepEel 2 BN 2TAR, dstwil, FRWHF A5 U
Ao BA AY BA

2) Poisons Act
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- F8 ARUEe SHEAe) o, FEAY Y, Y 2 Bl
N, A%, AN B9 AR ARE T ew, 90 150

A7 FEEd F55 2Aske] Adskal Sl

3) Medicines Act

)

NFH(T= L oFF, As dokE 5ol g
A3ty Yste] AR HERA, A7lx=2 ¢
Qkfﬂr %ﬂrﬁ'ﬂElOiH—t— P edER e 19859 A A Yo ®

—~

- F8 MRS oF 8 A AFY B3, &, SHVNEFE
delofE £3), GMP w1l #rlek g5 54, dd4d 5o
3 AS A sk AT



4) A& 7178 (Guidelines and Regulations)
eh o efFE
Misuse of Drugs Regulation
Guidance on Therapeutic Product Registration in Singapore
Guidance For Retention of Therapeutic Product on the Product
Register
Guidance for Application to Import a Therapeutic Product on

Consignment Basis
@ Aef g AA7 A F
ASEAN Harmonization of Traditional Medicines and Health
Supplements
Guidelines for Traditional Medicinal Materials
Guidance on Advertisements of Traditional Medicinal Materials.
®& }AF
Agreement on the ASEAN Harmonised Cosmetic Regulatory
Scheme
ASEAN Cosmetic Directive

ASEAN Guidelines on Limits of Contaminants for Cosmetic

9 HE wWE AP #AE (Pre-market) o] F2 HF-E= oJoFEFy #AdH
ﬂ } 5171 FF-olH, AL (Post-market) = Y %F F =2

G AR P8

* QizolorEol mofot BEBIOIME BE HEOM YHoz w3 109
MIHE Ri(3et sM4YDIY MTH) £ 3 0jste] Yoz Wit
ol
A O
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A 29 AE AW HHL ‘Sale of Food Act'e] @ HH
FHHoz HEFH Jdor 39 742 Food Regulation®]
o] FFANA WHWASHA &e Atgo] W A+ Codex standard
EU directive®l| W= S Quh Av] HEI FA #I »
A-MAE AHGe T2 (AVA, Agri-Food and Veterinary

2=0] %
Authority)oll A &3t ATt

e
2
H ¥ [o

(e K

* AVA &3 A-7878 HEOA)
Sale of Food Act
Agri-Food and Veterinary Authority Act
Animals and Birds Act
Control of Plants Act
Endangered Species (Import and Export) Act
Feeding Stuffs Act
Fisheries Act
Wholesome Meat and Fish Act
Wild Animals and Birds Act ¥ 2} 1 319 =

1) 2} F 3" (Sale of Food Act)
1973\ 5¢ 1ol AAH AFAmE-E A5 Aol iz #4<e AF
stal lom, A7o] FafetAY APE Ao AR Tl A e
olo tighk 7|2 AA H AF AW HAES BAs] fldE AA
= HEoITh HT MALS 2002 12€ 31¥ 0] viA| JfA o]t
T3 PART 1 ~ PART VI 7712 F/4% 0] flom AlFu&-E ot
o} 2t}

g

K



< HEFRAE Y T 2 g >

PART I
PRELIMINARY (4]&)
1. Short title
HE ol AR A
2. Interpretation(©]3})
B JG oA AHREE 4 &olE o
PART II
ADMINISTRATION AND ENFORCEMENT(Z#g] 2 3| 3))

1

ok

3. Administration of Act and appointment of authorised officers, etc.
(A% Fo 5 43 #8 5)
& (Director-General)©] F4 352 A3 Fof 5l H{PFe AgE
Aal v R A3 Fof & F Qe

4. Power of authorised officers to enter, etc.(5¢1E BF3Fdo A3
99 3rde] AFel Uid A, £ L BulE 0B AF =
AL R B FujAEe w7 5 AT

5. Power to call for information(8 227 H3%H

6. Power to demand and select and take or obtain samples
(MBS 87, A8 2 HAT & Y= AW

7. Power to demand samples of milk or food in course of delivery

under contract

8. Any person may have sample analysed

AR ENE 27T 5 e A

—~



9. Procedure for taking sample(Al 5 23 =}

AR AFHF SA AR EYst &4, 2ER F Ule diA EBe

=20
A2 A, 1= B4R AA, YA 170 Hasto]of 9
10. Certificate of authorised analyst(d3%5% =42k2] A%
A= F5E AR o A dEE g deH, B
of o]&std A¥d = U=

PART III

SALE OF FOOD(2]#¢] )
11. Adulterated food(&24%F2] v FA)
12. Food containing prohibited substance
(FAE =2 AT A5 FEA)
13. Food containing substance in excess of permitted proportion
(AH7IES 2dske B4 RS AT FuEA)
14. Food containing alcohol, etc.(¥F<= T3t 21F2 Ari=A)
AES HEE, o|AZEIATE 55 £
15. Food unfit for human consumption
(AHel A HesiAl @2 AFe] HrleA)
16. Labelling of food(#]5&4] 3EA)
17. False labelling, etc.(Z3%E FEA)
AR BAAY 28, 71 5o HHo2 BAE 4Fe] e
18. Sale of food not of the quality, etc., demanded

Tl ke aol wheh AR e kg BASA Wt A% BlF

19. Sale of food prepared under insanitary condition
(I8 AA =4 st x2lE AF B 5A)
20. Offences under this Part(*]'d)

B 232 ousis 49 AULe + U

PART IV



FOOD ESTABLISHMENTS(2] 3% A]4)
21. Food establishments to be licensed
(FI7HE2 AF AA)
22. Persons with infectious disease not to carry on business
(el = FA HFH =A)
23. Cleanliness of vehicles, equipment, etc.
(AF =R B A L 9EAE AR )
24. Offences under this Part, powers of arrest and notice to attend court
(A9
PART V
PRESUMPTIONS OF LAW(RH &2 +4)
25. Adulteration(E32] )
EFFoE NFEE FE SIS HA
26. Liability of importer, packer or manufacturer
(R A, 2 G mE Az B
27. Sale by agent or employee(tHe]d X 2l HAn))
28. Presumptions as to sale for human consumption
(AHee] &njof] Tk Aol =7)
PART VI
LEGAL PROCEEDINGS(4% A2}
29. Jurisdiction of court(A}¥ THH)
30. Proceedings for offences($1H B¢ AEHA}
31. No defence that purchaser bought for analysis
(B4= fs et Fuixke] Me gl
32. No defence that offence not wilfully committed
()2 AAE AU WE §1L)

33. Reliance on written warranty a good defence



(FFE Wze) AR BF o))
34. Authorised analyst”s certificate to be prima facie evidence
(A" A7 =71 A A A <)
35. Court may order independent analysis
(e =83 2HS w39 5 99
36. Non-disclosure of information(Z8X. H]-&7H)
37. Recovery of fees and other expenses incidental to prosecution
(1ol ks o8 B e ulg 59
38. Fees, etc., payable to Authority(gF-ol| A|F3loFd 45 F)
39. Appeal(&4)
PART VII
SUPPLEMENTARY PROVISIONS(+-2])
40. Sale of prohibited appliance(=A% 71712} )
41. Obstruction of authorised officers and interference with official marks
(FFETRA G 2 FHHA AY)
42. Forfeiture of food or appliance upon conviction
(FEA A AF e 71714 =)
43. Notification of conviction(-+3| &X.)
44. Service of summons, notice, etc.(2%, FA 5)
45. Appeal to Minister against notice, order or decision
(TH, W = IA BEste] Aol T
46. Licences(3]7})
47. Notices, receipts, etc., may be given by authorised officer
(edd 7ol 27t TAAM, 475 5 AT)

48. Police officers and authorised officers may demand names and

addresses in certain cases

(AR 518 TR0l 54 A2 o) ET} Fa 27 7



49. General penalties(JRF2<Q1 M2 174)

50. Composition of offences(*HZ| 2] -4)

51. Inaccuracies in documents(=4 W& FA&3 A H)
52. Evidence(Z57)

53. Forms(%21)

54. Amendment of Schedules(¥742] %)

55. Exemption(HA)

56. Regulations(714)

2) Food Regulation(2]3%F T+74)

Sale of Food Act®] 3¢l 7+4(CHAPTER 283, SECTION 56(1))- 2. EA]
19983 10€ 190l AA =AM 200595 MATe] HFoz, el
AFTAH AFAEETA, 71T787IZERATA Sl gt & 5 9l
ok

7732 PART I ~ PART V& 5712 F45 o] glom AFuU&e o2t
2t

<HE T A P U >

PART 1
PRELIMINARY (4)
1. Citation(%1-8)
2. Definitions(78 <])
PART 1I
ADMINISTRATION( 34 A A}
3. Fees(TT8)

4. Analyst's certificates for perishable foods



Al

(a7l e AFel ik
PART III
GENERAL PROVISIONS(%2])
5. General requirements for labelling(3EA]ol] thet LUt 8.1)
6. Exemptions from regulation 5(7+78 5.2FE]9] HAALEY
7. Containers to be labelled(ZEAIE 871)
8. Hampers to be labelled(ZEAIE 25EF-8 vl7U)

8A. Nutrition information panel(F % AH. 3'd)

4o 912

9. Prohibition on false or misleading statements, etc., on labels
(Al e 238 AR, 290 e E7Y =A)
9A. Exceptions from prohibitions on claims on labels
(FEA tig FF A9 dejArRh
9B. Limitations on making particular statements or claims on labels
(BEAIS of E4ET == S gl tiE ATA
10. Date marking('2% 3EA)
10A. Removal, etc., of date marking prohibited
(FAE @A ZA2 AA F)
11. Claims as to presence of vitamins or minerals
(MEFRl = wue] mahA ZE9)
12. Misleading statements in advertisements
(A 218 F e 7
13. Food and appliances offered as prizes
(o= ATEe 4F B 7 AF)
14. Imported food to be registered(T=E T 21%)
FOOD ADDITIVES(%] & 37}1E)
AEA7FES] AREAREE FEsty gofshal lom, ARSEHE A
87Fs A7k= B 74 AVhee AHTIES 2ol AR



15. Food additives(®]&F37H=) ~ 28. General purpose food additives
(Ohﬂ}x% o] BEXOoF ALREE= A F7<47}€)

INCIDENTAL CONSTITUENTS IN FOOD(4 %% 292 & J& AH)
3

HEol $BHOE 0gE & Ik HRES WAL gor oyl
AEEE, FEE, A, AFE, 22 5 0T 09k d HRE

of tis BAIg
29. Incidental constituents in food ~ 35. Microbiological contamination

(MBS 24

l

MINERAL HYDROCARBONS(W|H| & &3l=4E)
36. Use of mineral hydrocarbons(P|U| & &Hs}r40] ALE)
CONTAINERS FOR FOOD(2]5#ol AHE-5= 87|27

H~l

37. Containers for food
IRRADIATED FOOD(AHT A3
38. Irradiated food
PART IV
STANDARDS AND PARTICULAR LABELLING REQUIREMENTS FOR
FOOD(HE] 71% 4 54 a7 EAAY
ohel FERF HE U A7) 2T AFel U Hel, Az, B

=
A 2 A7)

AN oy

ol thall st A+
39. Flour or wheat flour ~ 260. Rice(Z) M7} aldH

< FEF L 2EF >

Flour, bakery and cereal products(27}F, W72} 57 AEFE)
Aerating ingredient(Z-}A)

Meat and meat products(5#5+F)

Fish and fish products(X141&)

Edible fats and oils(2]- &A% 2 FX]57)

Milk and milk products(-$- 2 +41%)



Ice creamk, frozen confections and related products
(clol=27, W A 2 B AF)

Sauce, vinger and relishes(&:2=F, 2% 9 P A|Ax)
Sugar and sugar products(3% % 1:L%—:'r)

Tea, coffee and cocoa(tHy, 713

NE
_@_
>
kU
O,
w©

Fruit juices and fruit cordials(¥4
Jams(H )

Non-alcoholic drinks(HI¢Z4 S5F)

Alcoholic drinks(F)

Salts(47)

Spices and condiments(FAlE ¥ ZF|8)

Flavouring essences or extracts(3H| o4l 2 F57)

Flavour enhancers(<aV] %Z‘lxﬂ)

5@

Special purpose foods(5T8%
Miscellaneous foods(71€} 2]/
Rice(2)
PART V
PENALTY(E =)
261. Penalty
Ao &3 FHe= Y FHE #H=2 A A RA A
= 1,000 47 Eﬂi olWl, F WA kA= 2,000 A7HE € oy

1.0 1O 2~ e}
o HESs NS F A

S



g, A7hEE BARSFRY gtE RAGHNEA

[ 4
ic)
I
N

SRR B
- 2 ookE A WHASFAE ARAF A FA(Health  Products
Regulation Group)®] Pharmaceutical Crime Enforcement branch?]
A EREk o, TS oofsE, olfelFE, 87V, A,
il To® two HYFE T} § =22 ‘Health Products

Act' 9} A grEo] A FH U

< FL YHF >

1) Investigation : AFIH(JIEU F) BERFF, I4AY EFVY
Mz, B =& BH o % F (adulteration, counterfeit) ¥ HH,
A YoF T UIE vE YofFe WHAFA FF

2) Surveillance : AE A4 E AL ARFH, 3¢ 5o HF

3) Intelligence : B AFY =38 d, YA Ad=xA, FAEH

delH &Y, A4 Ad 5o dF

Enforcement Branch Focus Areas‘_,fﬂgﬁ

Focus Areas

lllegal imports

Field Surveillance

Organised Crime

Licensed premises Product Intel screening

. Drugs of Abuse Surveillance
Licensed dealers Intel data analysis

Licensed products Counterfeit Meds Cyber Surveillance

Adulterated Meds

Unapproved Meds

a3 7. B33 Enforcement brach®] 45
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- A - GufjE A4 ;. Health Products Act, Medicines
Act, Poison Act, Tobacco Actol]l W2 WA E B =3 2=
o] ¢kH 7EA[W= USP, 9= BP, 4 JP, &= KP(theHof
Aol AdA N A= o= &4 33

= c ZE #EE B4, DNA 24, g8ty 5

A
=]
E\l"l‘ﬂf

=
—

1
i

@
t

>

- 7 AE4AY
AAE T4
(ISO/IEC17025)
skal Qo

- 53], oF - 3AEF - FHlE4] A (Pharmaceutical Laboratory)-2
HSAS] AL g fAle} #4E3F Xﬂ%/l ANaAaAE THAoRE A
Aete AU es 236} o, A& EA A (Food Safety

= o2 FHEFETYH(Agri-Food and

Y7E AL Ak

S QB kel A AA BA 7 F(WHO)S &
T glom A&How AEWE DAEES

o)
853t AldAae " AFEE Fd =

o
o
ﬁ
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mlm :U

%0, F—.~

Al

Laboratory)<  7}32]

Veterinary Authority)®] &4 A3s}
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Public Health Laboratory, VPHL)l| 4]
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3.

)\IO||=
-~ =

7L A7tEERSY BRRAEd B4 &9

O FAfFANEE 2~48d ZEEZS

- A YgET FARMEE S4E fal 2= (screening) ) &<l
(confirmation), H| 57 (Non-specific)¥ 54 (specific) component &
A o] 27FA Mg ZFA AL ATk

- #4771 718 A 22 LC/DAD, GC/MSE #4838t RAfall&4
o FIAAFES AX Yoyt FHZFd = LC/MS/MS, LC/HRMS,
LC/DAD/MS®] HGEA77E A Edste Aed 2 AU
Eolal o

1) GC/MS
A=A FARE] Jhssitte A7 ey Librarys &8
T Aol BE A @5, AlEo] Tt E B3 HEY ol Azt
slol 24o] HHsiY. Rt carry-over +#7F U] F7F 8744
=3
* HSAQ| AL In-house library 5247}, Commercial library 500,0007| & &4
M 2AA 285t US
2) LC/DAD
F 9o E 220nm, 254nm, 280nmo A DAD wavelengths =4
3t 2™, In-house library 1,0067, Commercial library 3,19971
€ FHslo st Ao HZol= HPLCHEU= ZEuWAol
Sumol A 22umz ZFo}A| a1 270 0]42] resolution®] 7§A1E UPLCE
gg3td FAst Ao

-

0

[

3) LC/MS/MS

BANEGHANA BHFT AH]= 5500 QTRAP(SCIEX)-tandem MSE



A1 20, 35, 50eV ¥ EPI scan mode(positive mode, negative mode)
ANAM st AT

4) LC/HR-MS
LC-Oarbittrap Q Extime Plus MS system< X -fr3til
Bl F2 AgaT Ak

5) LC/DAD/MS
Agilent 6100 series Single Quarduple MS system-< X3t U
on, HZ BaH de FHA XPH]EH BEAFMW)eF ~HEH
(DAD) Z2#E sAld A& & J2 3T co-elution A&
& Mgfﬂ 48 Hg= f?}‘ﬂOH g o o] BlE, dE WA

rO
A
O:

=

= T 4
Aol ZE8F o FEHI AT FF 2 T|HAAE B4R
EYA *d oz vs] & vt An.

O Adulterants®] ™3t Confirmation method
ol o] 271A] WS A &3l Ut

2) chiral separation for chiral drug "

AA A X*%/\]L =448, Zz‘:iﬂfv"ﬂr ol mel Tk W e

U FARAEE E4Y 8%



At @AYl WAGT Yt

O F AWML qRE /) WED gAY @ AT 37, ol
AR Ee A1 Bl 8 294 ol BA sAskel 2 gt

Aol Agehs Be EA¥ dsis=
4 o $1-¥3](Singapore Accreditation Council)
of AYP4H <AFS AXKSingapore laboratory accreditation scheme,
SAC-SINGLAS)°l| w2} ISO/IEC 17025 Q15S ol =93] A#AS
Hustn 71ed mae A94e Axssa Yok



N ACCREDITATION PROCESS

INTRODUCTION

Upan receiving the application, the SAC will asdign suitabdy
gualified assesaprs 0 assess the applcant’s compliance
wiith the revpective international standards. Below are the
international smndards which applicants need o comply
with, depending on the nature of the conformity assesoment
nithvitles

&) ISOVIELD 1702 1-1 — Requinernentd lor Bodies Providing
fwdit and Certihcation of Management Syitens

bIISONTS 22003, Food Safety Management Systems
—Requirements for Bodies Providing Audit énd
Certification of Food Safety Management systémy

c) ISWIEC 17065 — Requirements for Bodies Cortifying
Privducts, Processes and Senaces

d|IBIVIEL 17024 — General Requinements for Bodies
Operating Cenification of Persons

] BVIEC 17025 - General Requirements for the
Campetence of Testing and Calibration Laboratorkes

) ISOVIEL 17020 — Genesal Critenia for the Dperation of . 4 Tivarn mral
Various Types of Bodies Performing Inspection FoETTRe I P

) ISOVEC 1 7043 - General Requirements for Profichency
Testing

B G0 151580 — Medical Leboratorsd — Paithiulhs
Reguiremsnts for Quality and Competence

The assessment consistd of dotument réview, asseulment
at the tonformity assessment body's office and od-ailie
witnessing of demansiration of audizingrtesting irspection
BClivified

Accreditation |s recommended after the sppllcant has met
the accreditation requiremants, A certificate ol scoreditation
1& then awanded by the SAC for specific scopes. The fiiw of
the accreditation prodess € shown in Figurs 1.

ROUTINE ANNUAL SURVEILLANCE AND
RE-ASSESSMENT

Reoutine annual surveillance i conducted aftes the. sward
of acereditation to ensure continual complisnce with
accreditation requirements. Accrefitation is valid far &
yebrs and & Tull re-ssiecsment i required for the renewal
of accreditation,

a9 8. A7IEE QlF #193](Singapore Accreditation Council)®] 234
21 HAHSAC-SINGLAS)
* ZX : Singapore Accreditation Council Directory 2016/17 (2017)
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* ZX : Health Sciences Authority ZIj|O|X|

1) oloFE 2o}
- Certificate No. : LA-2001-0210-A (part 2 of 4)

- A& . List of Common Adulterants and Test Methods for

Chinese Proprietary Medicines

S UE  AMEEA, HEEE D AR

ACCREDITED

Schedule | €.cvicie

Certificate Mo, ;. LA-2001-0210-A Issue Moo o 21
(Part2 af 4)
Dater T 24 July 2017 FPane ;o 36 ofs0
Annex 1
LIST OF COMMON ADULTERANTS AND TEST METHODS FOR CHINESE PROPRIETARY
MEDICINES
Effect Grouping Mo st Possible Adulterants for CPM Test Method

Analgesics Agpitin L Screening
Codeing GCME Sereening
Diclofenac GCME Screening
Flurhiprafen LC Screening
Fenhufen LC Screening
lbuprofen GCME Sereening
Indamethacin L Screening
Ketoprofen L Screening
Ketorolac Tromethamine LG Screening
M efenamic Acid LC Screening
M orphine GCME Screening
Mapraxen LC Screening
Mimesulide GCME Screening
Faracetamal GCME Screening
Fherylbutazone GCME Screening
Firoxicam L Screening
Salicylamide GCME Sereening
Sulindac LC Screening
Tramadal GCME Screening

Androgenic Stemids Danazal GCMEILT Screening
DHEA (Dehydroisoandrost erone) GCME Screening
Flumymesterone GCMWE Sereening
M esterclone GCME Screening
M ethandienone GCME Screening
M ethytestosterone GCME Screening
Mandrolane GCME Screening
Oxandralone GCME Sereening
Cxymetholone L Screening
Stanozolol L Screening
Testosterone and its esters GCME Sereening
Trenholane GCME Screening
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2) A=

ertificate No. : LA-2001-0210-A (part 4 of 4)

0O

-

of

A

- 5 : Cosmetic Products, Talcum Powder, Eye Make-Up and

Skin Care Products, Cosmetic Products, Skin-care
products, Toothpaste & Oral Hygiene Products, Hair

Care Products, Nail Care Products

-WE 24 g = R AF o A 2 AIERE

ACCREDITED

SINGAPORE LABORATORY SO OITEL
ACCREDITATION SCHEME SAC-SINGLAS
Cosmetic Laboratory Cedificate Mo, LA2001-0210-4
Phanraceutical Division (Part 4 of 43
Applied Sciences Group
Health Sciences Autharity Issue Mo, A
11 Outram Road
Singapore 169073 Date D July 2017
Fage oo lafd
FIELDr OF TESTIMNG : Chemical and Biological Testing
MATERIALS | STANDARD METHODS f TECHMIQLIES §
PRODUGTS TESTED TERIR/ FRORERHED EQUIPMENT
A Cosmetic Products | 1. Identification and Screening of Thin Layer Chromatoaraptny TLC)
Colourants®in Cosmetic Products | In-house method A3
i, EyeMakellp *C1 2075, CI45170, CHO020, High Perfarmance Ligquid
CHAE80, Cl14600, CH14700, Chromatography-Diode Array
ii.  FacehakelUpn CHae20, CI16E180, 161458, Detector (HPLC-DA L)
CH8820, CI20470, C145190, In-hiouse rmethod AM4 & AWM 2T
ii. HairCare Products 47000, CI13065, Cl45170:1,
145160, C1 1855, CI61554,
iv.  Lip Products CIB2015, CM 5800, CIBOTO0,
1425655, C 03 6, 158040,
¥.  Skin-Care Froducts CIB0T 30, ClE1505
2. |dentification and Determination of | Thin Layver Chromatography (TLC)
Retinoic Acid (T ratingin) in and High Perforrmance Liguid
Cosmetic Products Chromatography (HPLC) (Sualitative)
ACH SIR01
3. Determination of Heawy Metals Inductively Coupled Plasma Mass
Arsenic, Cadmium, Lead, Spectrometry (I CPMS)

Thallium, Copper, Chromium and | In-house method Ak 19
Meadyrmiumy in Cosmetic Products

4. Analysis of Para Red, Sudan |, High Perfarmance Liguid Chromatography
Sudan |, Sudan |l and Sudan IV | — Diode Array Detector (HPLC-DALY
in Cosmetic Products In-house method AM20

4. Determination of Mercury in Inductively Coupled Plasma Mass
Cosmetic Products Spectrametry (ICRMS)

| In-house method AM22
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- Certificate No. : LA-2001-0210-A (part 3 of 4)

- 677 A FEF : Alcohol liquor , Vinegar and Acetic

Acid-Containing Food Products &

-UlE s 24 O AF B AE, 2471719 AdEH

SINGAPORE LABORATORY R LA
ACCREDITATION SCHEME SAC-SINGLAS
Food Safety Laboratory Certificate Mo, LA-2001-0210-A
Food Safety Division (Part 3 of 4)
Applied Sciences Group
Heatth Sciences Authority lssue Mo, |
11 O utram Road
Singapore 169078 Date © 24 Juky 2017
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FIELD OF TESTIMNG : Chemicaland Biological Testing

MATERIALS / PRODUCTS STANDARD METHO DS/ TECHMQUES |
TESTED TESTS !/ PROPERTIES EQUIPMENT
1 Alcohol Liguar 1. Ethanol GC-FID
Irehouse rethod FSLM S0P ALC-ED
2. Acetaldehyde Headspace GC-FID
Irehouse method FSLMSOP ALC-AD
3. Methanol Headspace GC-FID
Irthouse method FEL MEOP ALC-M02
2 Apple & Apple 1 Fatulin HFLC
Froducts ;
Irehouse method FSL MBOP CONT-PO3
3 Baby Milk Bottle 2. Bisphenal A LC-M5-mS

Irrhouse method FSL MSOP FRM-BOG

3. Plasticisersin Food & Food | GC-FIDE&EGC-MS

Fackaging Inrhouse method FSL MS0OP FRM-PO7
Diethyl phthalate
Dikisopropyl phthalate
Dipropyl phthalate
Dikbutyl phthalate
Dipentyl phthalate
Dibutyl sebacate
Tri-acetyl butyl citrate
Benzyl Buty| phthalate
Din-hexyl phthalate
Bis-Z-ethy Ihexy| adipate
Dyl hexyl phthalate
Di-hepty| phthalate

Bis- 2ethy Ihexy| phthalate
Di-octyl phthalate




. ookEE RARAEL B4
O 2% A%F 24 <J4F 429 23y

ul ofefEe sRHOZ

Rem, 248dT H=d
HR/MS(Obitrap) .= &<l 3l HIFAIS FIHIT. EE 2
SOP(standard operation procedure)E 24 sle] #Ejstal yom,
ZIHE B2, 29, AleF 52

—

i
d

* | =] ol =l K=l e] |-
£ =AM =282 2ot 2AHEA

HPLC and GC-MS screening of Chinese
undeclared therapeutic substances. J of Pharmaceutical and Biomedical

analysis, 2001. (24) 983-992

proprietary medicine for

O tddE

- % 45770 drugs(*= undeclared pharmaceutical drug®t I
analogue)E TIH o= sl 597 E/FE FH3Ista dom, =
(ADR : adverse drug reaction)®] Wz} HMEZE 6571 groupingsto

2 A ADRZ £
of| A]) Analogesic 19 Ai&, Anti-inflammatory agent 32 &

3 2AW FLWE

O
T
2
E
§1=4
o,
4
[>
¥
AC)
ol
o
do

1. Introduction

1.1 Scope

1.2 Screening tests for common adulterants

- & SOPelA &435t7] o tdAdEd A= BP(F= ofA),
USP(Pl= °FX), EP(FrE oFZdPol whe A @Re AH87Msstes

8 Al



- 2017. 8¢ A ==dd<S HF In-house LC/DAD library+=
6004 & 2] drug substances, In-house GC/MS library+ 300> &
©] durg substances®l| T3l T =

2. GC/MS screening for western drug adulterants
21 Aok

- GC& Methanol &

22 A

- GC/MS #4d AlzF 5 #d v 3 dd =4
23 A8 HAE

AR, g0, 2o B 2 5 Au s

- AR 1ge &g 4A8AE 423 FH3te], methanol 10mlE ¥
I 2SR EHEte 1583 & 45 o]F 045mn filter(PETT

membrane filter)® 73 ThF methanol®2 YAFFC = otE o
.CL =] /\—1% /\] g2 'GL

l

231 11y 2 AR AT

232 AFAE

233 Cream A&

24 GC/MS system¥ #4271 (GC-MSD)

- Z9 . RESTEX Rtx-5 sil MS capillary column E& ©|¢} 55% A
- QBLe% :80~300C / 15C <, = 10min FA

Injector &% : 250C / splitless mode
- MSD &% : 280C

MS source &% : 230T

MS Quad &% : 150C

Detector : Electron impact mode at 70eV
2.5 Test Prodecure

- EE AEEAA F BlankE 1A Yo} Sample &4



=3k Wash methodZA4] 57§ Sampler}tth 27H¢] methanol blank
samples 3o &4
- 245" Ao W3l In-house library = Z|7]AZAFA A AlF
st gholB g & A 83t Sample Hlo|H ¢} vl
2.6 Interpretation of Results
- match Qual > 405 &3t AEoHE A
3. HPLC/DAD screening for western drug adulterants
3.1 Aok
- Methanol, Phorphoric acid, Acetonitrile 5
3.2 | (Apparatus)
3.3 System suitability solution(SSS)
- AN z=" At # 1QC(Internal Quality Control) checkE #afl Th
=1, 4 =A% Uld AR o= ¥
- Caffeine, Acebutolol Hcl, Probenecid, Hydroxyprogesterone 17-a
base 2 Mefenamic acidE methanoldl] o Ak&-
34 N7 =4
-71BH 0 R FEHE ZASI label EAE T
3.5 HPLC system¥ Conditions
- Z3 : BDS Hypersil reversed phase Cis (200mmx4.6mmx5gm)
- ol

A : 01% formic acid in MeOH, pH 3.2 + 0.1 with H3PO,
B : ACN

Injection volume : 1540

Detector wavelength : 220, 254, 280 nm

Reference wavelength : 380 nm

Oven temp : 30C

Library setting



- Match threshold : 900

- Time window left(%) : 20, Time window right(%) : 20
3.6 Test Procedure

- A=E = 98l sssE 3% 9

H

ol

b &<l
Sample U= 1078 o)) A-¢ SSSE 1¥ 4

=0
7

Sequence’} Y™ ZA¥ AAHS £J8] Methanol blank F<

In-house libraryE 2}-8-3} library search
* vial T SSSv= HU 2W ARER
3.7 Interpretation of Results

- library & 8-A] #2min ©]Woll ¢leJof 3}3l match > 900°] o oF 3



In-house libraryoll 4] A A| ¥ reference drug substance2} RT H]xl
| RT* 2min
DAD spectra "%
!

Good match &5 &<l

!
(NO) (YES)
1)
nAEA 9O Fol LC/DAD % LC/MS=
sample2} reference standard
(Confirm absence of adulterants) )% ed 1 Bl

l

RT close, DAD/MS

good match ™5 &<l

/" (YES) . (NO)
EEd 3 RS /e

* 71 Z1718AAE oklel F 31 AFE gelstal APAAA

i

A3

o

1) Sample <!

1SS

2) Sample + Reference standard spike ¥*|of5- &

3) Reference standard €31




A. Common adulterants2A] E4 )4 4577 A& Y 2E
BN FAFl 2@ dEALR) 5971 &7 2 AT

Analogesic (19 4 i)

Androgenic steroids (12 A +)

Anti-arrhythmics (17 )

Anti-asthmatics (25 J %)

Anti-biotics(Acne) (3 3 1)

Anti-biotics(Internal use) (14 “33%)

Anti-biotics(Tropical use) (3 43+)

Anti-clotting agents (5 “3i%)

Y ® N o ok

Anti-comedone agents (1 d %)

—
@]

. Anti-depressants (13 /3 i)
. Anti-diabetics (13 -

Anti-diarrhoeals (2 /&)

U G
W N =

. Anti-emetics (9 i)
i=]

—
N

. Anti-epileptics (6 A3 )

—
Q1

. Anti-fungals(Internal use) (6 %)

—
o)

. Anti-fungals(Tropical use) (8 “3%)

—_
N

Anti-gout agents (3 /i)

. Anthelminthics (4 “3)

=
O o

. Anti-histamins (20 %)

N
(@]

. Anti-hypertensives (31 i)

N
—_

. Anti-inflammatory agents (32 /3 4%)

N
N

. Anti-muscarinics (3 &)

N
@

. Anti-protozoal/-malarial (8 3 i)



24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

Anti-psychotics (6 43 i)

Anti-pyretics (4 3

#)

Anti-spasmodics (7

)

Anti-tyroid agents (2 &)

(
Anti-ulcer agents (3 %)

Anti-virals (1 &)

Appetite stimulants (1

Blood flow enhancers (2 4 &)

cardiac inotropics (3 3)

CNS stimulants and anorectis (14 “J

Corticosteroids (18 %)

Cough suppressants (5 3 &)

Diuretics (14 “33)
DMARDS (2 A3#)
Erectogenic agents
Estrogenic steroids
Expectorants (1

Growth Hormones

=]

(1

1)

Hair growth promoters (2 i)

Metabolism enhancers (2 %)

Micturating agents (4 4 )

Mucolytics (3 43

)

#)



51. Myometrial relaxants (1 “3+%)
52. Nasal decogestants (3 4 )
53. Nootropics (1 “3)
54. PPE-5 inhibitor analogues (31 “3+)
55. Progestogenic steroids (14 %)
56. Skeletal muscle relaxants (2 d )
57. Thyroid agents (5 4 &)
58. Tricyclic anti-depressants (3 i)
59. Uterine agents (1/d)

B. Effect grouping and Indication and Claimo] ™& common

adulterants H2E

- # BRe 54 540 wet 652 BERSNe ¥ 470 A2
Q)
=

o) Obesity slimming weight loss, sexual function, Energy drinks

2 Enhance endurance &
C. 4577) common adulterants®] 3 LOD &AW 2 A}

o BF, AR, AYWEE LODE A S, 25-2000ppm
[e)

ot
AN ox
d

|—

D. LCDADS GCMS 2=FY<S ¥ Reference drug standard #

2E

O w44y FH7|T
- ADR(adverse drug reaction) & ¢ A-¢= IFAF SR £/t 3
d oy, dute) ] (normal sample)d 4% 21Y ol B2 FH

Ao Z

“ T —



[ LCMS and GCMS® 93t Axre]oFF (common drugs)®] <l

A. LC/MS &4

O F8 B A% o4 A % Health Products Regulation

Group (HPRG)S} ¥ €1, AHRtA7#elA o= a 7]

O ¥HWE : The posions Act, The health products(Therapeutic
products) regulation 2016

O BNAT TF Fo AN
B EMATRE WANA FLEAZ ASE 5 S

(The test results can be used as evidence in court hearing)

O EoJALSE : HAEYE Instrument® LODS} method?] LODE ¥ =
FESt 9om UntH o F methode] LODZF 100H|
=A YEE

Z, Instrument®] LOD7} 5ppm<%l 7-%- method®] LOD
+ 500ppm=E HAISLL =

O E44a
1
2

) Select method
) Injet solvent blank(Diluent) — Sample solution — Spiked
sample  solution(for = negative = sample) @ —  Standard

solution(100ppm) — Solvent blank(Diluent)

O Interpretation of results

1) Sample solution?} Standard solution®] 233k ¥



2) BEH7]F : retention time(* 2.5%), mass spectrum®] x| F

*

713784 pharmaceutical laboratryoll /] H.F3}3l Q1= Obitrap
FHI(HR-MS)oll thel A= EHA] &7 EH e, F= confirmation

o

o] A8-% 3 Thermo LTQ XL AHE RF3tL A Exe] A
A4S TEo] #E st . Obitrape B/ LODT Instrument
o] LOD+ 5ppb, method®] LODE S5ppm=E +93t3l S+

B. GC/MS &4

O T8 EAYYS FAg o4 AA E Health Products Regulation
Group (HPRG)<t B9, AFtA7] &AM 2 =H=A A

O #HH™ : The posions Act, The health products(Therapeutic
products) regulation 2016

O BAAT TR T WA
B 2HARE WA FLEAZ AEE 5 US

(The test results can be used as evidence in court hearing)

O GS/MS A A injection RS screening’l+= splitless mode®,

confirmationA] = split mode(5:1) & <3}
O ZA3ef 34

1) Sample solution¥ Standard solution®] ZA¥}3k Hlw

2) IE7]= : retention time(x 0.5%), mass spectrum®] U x| o]



2 FEF AF TARNED FAA 24

[J LCMSMSl &g FAH &4

O wX&A

- LC/MS/MSE ©] &3t u|g] FHIZ 7} EFF(analogue 3l

3t libraryE R®F
A2 libraryel]l 23qH ZFELE F<
fragment’} FAFTZE 7FZ compound”Z} 2
& HF T8
- EdF< 2017.8€

)
3 oFE AAlol W 2=38Ye s 7
A @oy R,
H NMR &

o]

A 6987 Common poisonsE 277 w7l o

library & AR oN d4HE B % UF FAAZ &

AHRE Agsta Ao ol A= wE AF

oX,
i
i
o
J

[

(o]

ol
ki
30,
oo

O i FFF9 Library A& HAA3E =4 tigh @4 wF)

1) Oxandrolone (Ci9H3003) : MW 307.227

2) Trenbolone acetate (CyH24O3) : MW 313.180
3) Boldonone (Ci9H20O,) : MW 287.201
z

% WX 9] manualely} SOP7} §lo] A9 ZHE
< T35t Joy BHY 9 HPRG 59 QIQE—HO]]
o

F ARl sl F71 datags AFES Librarys dulo|Esta

3

P 249 7% ¥ e 200ppb~1ppm FFolA EFFS vz o

.
goo] o] A ste] AL
AR BN

=
47171 24



Thermo Scientific Q Exactive plus (MS/MS)

DIONEX Ultimate 3000 (LC)

* AB Sciex QTRAP 5500 model= #°] &-§&

* B AN 2Fdder 0¥ compounds FHF s H
3] Thermo Scientific LTQ XL(Obitrap) o2 #2413

a9 11. QTRAP 5500 A] 2~Hl



O 47474

O WY =429 B
Main effect groupoll ™& 277 &+
* 2zt OFE BAFH RT7F FAFSE isomerv standardE 7 ©1 A
4
@ LC/MS/MS H2]
BEEEZES MS, MS22 yFo] 7]7]d FY3SZ  on-column
separationdt. T 17| EEFT ¢F 30 B4 ATl &89,
°]5% : A - 01% Formic acid in water
B - 0.1% Formic acid in ACN
A$t B A9 pHE 2652 £A
- Scan range - MS : 100~1,200 m/z
MS2 : 7001322 3tH, & AgM = 70~3955 A&
* Calibration

57/1¢] standard &S FEREE A|Z3H(15 ppb °©]3}) direct

infusion®. 2 =4
- scan®] 7% ms : 150~2,000 m/z
ms® : 70~1,000 m/z (5ppm ©]3})
@ Build database

o
g
1
ol
ol
g
s

Chemical formula, polarity, collision energy &
24

@ LOD determination
REEL FEEE Azde] B

a1l
HA dedqFE S

off
=2
>
P
flo
off
bl
fru
X
1A
ok

(® Data Processing
17114 &A% A3#}E database programol] YEsta FF 9
e A B4 48

N



WoAgse] AF BIUA FARL olF AP B

Obitrap ¥4(HR/MS)& 53l 23 24%& A=

* AR FFHE Y+ librarys MS1S 24471, MS2+= 298717 )

=~

AN

om A&H o F7HT Us

A4 (formula) S Y (AY 2% AAHo= Zxd dHA
T A3 4= BV

TZAL +05% o4
ol &

- 4~57119] ion fragmentsE A1 B extracted select ion ¥UH

®

(Library searching= 9?13l “Trace Finder'd}+= Z =13 AL§)
MS2
- Library managerE &3l 213 extracted select ion Y

2]
- MS1¢] 4 ¢ library7b ti 7550 oy MS2+ Qlen=

EEFS o1§5te] A BAF £FOE lbraryE AXY

4

AA 24
Alze] el wEt AAF AHFS HGEAR FF AR 1ge
93] 2oF 10mle] MeOHel|l o FA3tHA HT 5 =

2 &},
AA Y BEXAAAE F5E libraryd HAEA Z2 I A A
(6ppm ©l38l) B! RT(30sec °]3h)E Al=sto] 2= d= AT

HZF A+ library matchs % GHE st AEAFE 2
= aF

of o mF AZ WA=

p\v
rlo
off
bt
1
o
i
rlo
off
bt
A
=
N
o
—
o
Q1
(@)
ye
—
(@]
(@]
e
e
S



O

e E AZste] fragmente] AEAFE &<l (MS1, MS2

2% 2%) LODE 443,

- 2 7B A= point to point method(BEH = 7HY @2 F&%
of ZMul4E F3ll 4AH=E)9} linear calibration method& AF-83}

™ FZ point to point methodE & &3t )=

[] Unknown sample 22 AM# (2016)

O #4344

LC/DAD, GC/MSE #AA 7|#W F=HEHo 3+ library
(Androgenic steroids, erectrogenic agent ‘& western drug
adulterants)| A AESHA &=
LC/MS/MSZ EA A EAZFMW)S 4912 &lsta 7] B4 4y
o} vl | Tadalafil®] analogue® 3%

EAFMW)o] 4919 &FEt= Tadalafil®]  analogue®
Dipropylaminopretadalafil(C;sH3sN3Os) & F53taL 3l ETF <
-1} EHTLC pharmacetical standard Ltd, % 98.6%)

=)

EFELS a pair of chiral compounds® FHEJE Tadalafil

N-Dipropyl Impurity®} Tadalafil Impurity 99 27}A]o]3loH, 2
7}A] Chiral form< T4 LC/DAD® LC/MSE X35l H U3
=dJAA gl

RT= 9.1min, 15.8min, 24.6mintholl Al HAZE 3 HA ok FEFo
LA AHE YE

< HPLC &4 %4 >



- Z9 @ Chiral AD-H (250mmx4.6mmx5mn)
- o] &% : Isopropyl alcohol / n-Hexane(0.1% DEA) = 60/40

<% : 0.6 ml/min

- Detector wavelength : 286 nm

- A% 1HNMREZ T2 242 5339y, 7] BE =23 A3
= A%E Yol 59 22 B4% HE 492 nud

* A =7 ;. Identification of a new tadalafil analogue
dipropylaminotadalafil in a dietary supplement. Food Additives
and Contaminants : Part A, 33:6, 953~958, 2016

O AF 27| RAXEA FAHA 79

O TAZMA AAAAR = F7|RHAXEA FAA (PDE-5I :
phosphodiesterase type 5 inhibitors)+< 807 AEo] 7FHEY o
W o]F 407] AEGO%)S AVIEES} o] MAHAZE FHEA

2 ARH oE HEEL FE ARVSAE AFANA Hol
© =2 FAAY 2z3gds 9
3l HPLC-UV, LC/MS/MS, HR/MS(Obi-trap)7} o] AF&= Il 3l

#13 Nuclear magnetic resonance

A A7FPEEANA AAHAZE T W FHABA FAA



B Asia M Europe M North America

A

CHINA

HONG KONG SAR
HUNGARY
TURKEY

FRANCE

THE NETHERLANDS
TAIWAN

JAPAN

GERMANY

USA

SINGAPORE
SOUTH KOREA

25

33 12. AR SAEF 2429 AF RANEA FAA Y HEE £ (A)
2 2708 798 A% 71Tz4x1ixn FAA % (B)
* 24| : J. Pharm. Biomed. Anal. (http://dx.doi.org/10.1016/j.jpba.2017.07.031) (2017)



® 1 7229 AA Hx LI HRAAEA A 1EER

A= AES AEIH AHE BYle
) i HPLC-UV, LC/MS/MS
Aminotadalafil Capsule
2006 HR/MS, IR, NMR
. i Premixed bulk HPLC-UV, LC/MS/MS
Hydroxyacetildenafil
powder HR/MS,
HPLC-UV, LC/MS/MS
Thioquinapiperifil Tablets, capsule M5/
LC-TOF-MS
. i HPLC-UV, LC/MS/MS
Thiosildenafil Capsule
HR/MS, IR, NMR
) ) i HPLC-UV, LC/MS/MS
2008 Thiohomosildenafil Capsule
HR/MS, IR, NMR
HPLC-UV, LC/MS/MS
Benzamidenafil Capsule /MS/
HR/MS, IR, NMR
I HPLC-UV, LC/MS/MS
Acetil acid Capsule
HR/MS, IR, NMR
. . . HPLC-UV, LC/MS/MS
2009 Hydroxythiohomosildenafil Capsule
HR/MS, IR, NMR
Interaction product of
) i _ HPLC-UV, LC/MS/MS
2010 aminotadalafil and Candies LOTOEMS. IR. NMR
5-hydroxymethylfurfural T
. . HPLC-UV, LC-Obitrap
2011 Dithio-desmethylcarbodenafil Tablets
XL FIMS, IR, NMR
Premixed bulk HPLC-UV, LC-Obit
Propoxyphenyl aildenafil remee ap
010 powder XL FTMS
Premixed bulk HPLC-UV, LC-Obit
Propoxyphenyl thioaildenafil remie ap
powder XL FTMS, IR, NMR
) i ) UV, HPLC-UV, LC/MS/MS,
Descarbonsildenafil Functional coffee
013 LC-TOE-MS, IR, NMR
P henyl HPLC-UV, LC-Obit
TOPOYP fany , Bulk powder ap
hydroxyhomosildenafil XL FTMS
014 Propoxyphenyl isobutyl Premixed bulk HPLC-UV, LC/MS/MS, LC-
aildenafil powder TOE-MS, XL FITMS, NMR
] HPLC-UV, LC-Obitrap
2016 Cyclopentyl nortadalafil Capsule
XL FIMS, NMR
5017 3,5-dimethylpiperazinyl Capsule HPLC-UV, Obitrap Exactive

dithiodesmethylcarbodenafil

IR, NMR




ol Aok F RARANED B4

BARSHo] Aekzs EARINERD E47ls A8 F 322 &
A& o] 7Fs3tH, ©] F ephdra alkaloids, aconite alkaloidsoll o gk

4 wge AN

< AoF FAREfFA=d E47Hs A& >
1. Aconitine 2. Mesaconitine 3. Hypaconitine
4. Aristolochic acids I 5. Aristolochic acids I 6. Artemisinin
7. Atropine 8. Berberine 9. Bufotenine 10. Colchicine
11. Demecolcine 12. Digitoxigenin 13. Digitoxin 14. Digoxigenin
15. Digoxin 16. Dopamine 17. Ephedrine 18. Pseudoephedrine
19. Levodopa 20. Lobelanidine 21. Lobeline 22. Methoxsalen
23. N,N-dimethyltryptamine 24. Physostigmine 25. Pilocarpine
26. Solanidine 27. Solasodine 28. Chaconine 29. Solanine

30. Strychnine 31. Tetrahydropalmatine 32. Yohimbine

* Z4] : ]. of Pharma. and Biome®}. Analysis, 115, 169~173 (2015)



® 2 A7tz =E BAFTTHIAA 2013~20143 At AZTE AEF SAHE

A (toxic natural substances) &=

=A4EAY 20134 20143 HEsE Y
Aconitine 29 17 5ng/g ~ 3.6ug/g
Mesaconitine 32 27 5ng/g ~ 8.7ug/g
Hypaconitine 23 19 5ng/g ~ 48ug/g
Aristolochic acid 1 0 2 0.7ng/g ~ 09ug/g
Ephedrine 69 50 Sng/g ~ 8.7mg/g
Psedoephedrine 69 51 5ng/g ~ 39mg/g
Strychnine 1 0 20mg/g
Tetrahydropalmatine 1 2 50ng/g ~ 71lmg/g
Yohimbine 3 10- 5Sng/g ~ Img/g

[1 LC-MSMS9l| 9|3t A ¢f A|FF ephedra alkaloids 4

"}3}(ephedra alkalodis)oll gk #412 A H=HE odf=d 9
AHAl 3F0l thsl] LC-MS/MS(Q-trap 5500 : Liquid chromatography
hybrid tandem mass spectrometry) AH|E ©]&3dt £X4& T
Ephedia alkaloid= 7133 °lx S4& d3A7|= As SHe=
g8 AREEHI ATar dEA Aoy ArtxE §EstdA=
0.1%(w/w)°]’¢ Complementary health products(CHP)l| AF-&3ll A=

AE=F s AE.

-|-'
oX,

1=}
Rus

O oA
7}8%¥ ma huang/ephedra plant +%=¥ dietary supplementZ
ephedrine(E)¥} phesudoephedrine(PE)oll Wigt A3, AFAHES F
83t o] &9 steroisomerss= MW 1652302 H5F 3

o 443




@O
- LC-MSMS system : Applied Biosystems MDS Sciex 5500 QTRAP
hybrid tendem mass spectrometer
2 MRM (Multiple Reaction Monitoring) method
< HPLC #4 =4 >
- Z9 : Phenylhexyl (150mmx3.0mm IDx*5m)
- 0]&A : 5mM ammonium acetate, 3% ACN, 2% acetic acid,

95% H20

-E 2% 40T
MRM
QI Q3 CE CXP
166.3 148.3 20.00 15.50
166.3 133.0 28.45 11.00
166.3 116.8 28.40 15.00
166.3 115.0 35.00 13.00
166.3 90.9 44.00 14.00

- ISEA] ephedrine-D3 HCI¢] ion pair Q1/Q3 = 169.3/151.1< At
&3

Ql Q3 CE CXP
166.3 148.3 20.00 15.50

CUR : 15.00 PSI GS1 : 40.00 PSI
CAD : Medium G52 : 40.00 PSI

IS : 5500.00V DP : 55.00
TEM : 500C EP : 9.00
® 2EF A=



- Standard stock solution E¢} PES] FX% : 100ppm

2.5¢+0.2mg2] E-HCl, PE-HCIE B 43] 2o} W&& 2 = 25ml
2 Az

- Standard solution E¢} PES] F% : 1ppm

Standard stock solution E¢} PE Z} 1mlE FH3l =2 3435}
100ml= A =3t

@ Internal standard solution

- Stock solution : 100ppm

ephedrine-D3 HCl (Img/ml in MeOH) ImlE& == 3|43}
10ml= A %%

- Standard solution : 1ppm

Stock solution< == 1008] 3]st A%t

® Working standard solution

Standard solutione &% 3]4}3}o] Ex 0~100ppb, PEX 0~50ppb
2 AxY (FEEE 7] W Ax)

® N AR

Z TdE ANE 05+0.05gs AW Eo} 50ml ZTpFo] Y

W &S 30mlE 7}l 60FXt sonication A A

1583 A2oA ARE WZ4A7| 2 WSS 718l top up

o] <} 15mlE polypropylene conical tube® 7|3l 3000rpm,

5mint 4]

45 d 40ul$} 1S 100ulE 10ml Eek=30 Y3 EZ 34 (250H]
gk oh5 045um Nylon membrane filter® o I(EA oA

=)

HEE Y3 WHOE sample blanks A=

1~2ml+=

z



Solvent blank F¢]
Standard solution F%
Sample blank % (23] °©]%)

Solvent blank F¢

SRRk

E¢} PE9] reference standard®] Retention time <l (+0.5min)

A% AFd 24 F E9 PE (166.3/148.3)9] ion pairZ =4

A3 &2l : Al59} standard solution®| A A2 4 ion pair ratio®]
HAE7F 20% oW, 2L 0.99 o]Felofok &

N& EE7F E9 PEQ| 2ppb ]3]l 7%, “Not detected” = #4

&tal E<t PES] 6ppb ©l38tQl ¢ E < 0.015%(w/w), PE < E <

0.015% (w/w)Z T4 3t



[ LC-MSMS®l| 23t ek A ZZF Aconite alkaloids &4

Aconite alkalodis®] ©™3 FA2 AF=ZE  Aconitine(AC,

C34H47N011, MW 6457), Hypaconitine(HA, C33H45NO10, MW

615.7), Mesaconitine(MA, CssHysNOqq, MW : 631.7),
Benzoylaconine(BA, C3,HysNOy, MW : 603.7),
Benzoylhypaconine(BHA, C31HisNOy, MW : 573.3) L
Benzoylmesaconine(BMA, C3;HgNOy, MW @ 589.3)¢]  th3l

LC-MS/MS(Q-trap 5500 : Liquid chromatography hybrid tandem
mass spectrometry) &HE o] &3t E4S T3t

Aconite alkalodis tetrodotoxin-sensitive sodium channelS 2H&=
HFAH AA=sL22A 53 Fd, AFHSH do= 42 FF ms
0] g A2 4HA S AVFEE Poison Act Chapter 234
NA HAHAELZ FAH3IT IS

O W3

- 2 AfoAE= Herbal health  productsz  Aconitine(AC),
Hypaconitine(HA), MesaconitineMA)°ll it B4, AFA B T3

O EX&A

D SPE &9 Az 2 2]

ELINE.

- SPE washing &% : 70ml 5% ammonium hydroxide &<
30ml WE= st A=

- SPE elution &< : 5ml 5% ammonium hydroxide &<-& 95ml
H gy Egtste] Az

- SPE extraction 7FE#|A] : Oasis MCX SPE, 3ml, 60mg (Waters

= olet 5T A)

el
=

- LC-MSMS system : Applied Biosystems MDS Sciex 5500 QTRAP

hybrid tendem mass spectrometer



@ MRM (Multiple Reaction Monitoring) method
< HPLC &4 =4d >
- Z4 @ C18 column (150mmx>2.1mm IDx3m)
- Injection volume : 5ul
- o]/ . Methanol/ImM ammonium formate in 0.1% formic
acid(45/55)
- 1% : 0.2 ml/min
2 2% :40TC

o
1

- Retention time : 12min

MRM
ID Ql Q3 CE CXP
AC-1 646.5 586.3 49 16
AC-2 646.5 368.3 57 30
AC-3 646.5 526.3 54 14
AC-4 646.5 554.4 54 15
HA-1 616.5 524.4 49 15
HA-2 616.5 338.2 54 30
HA-3 616.5 556.3 54 30
HA-4 616.5 464.3 56 45
MA-1 632.5 572.4 44 16
MA-2 632.5 354.0 57 33
MA-3 632.5 540.1 50 52
MA-4 632.5 512.1 47 18
CUR : 20 PSI GS1 : 40 PSI
CAD : Medium GS2 : 60 PSI
IS : 5000V DP : 100

TEM : 500C EP : 100



®

2EF AX

- Mixed stock standard solution : 40ppm

Azx=% 370d3t Fa38HH, 4Tolstoll A B

- Mixed intermediate standard solution : 10ppm

- Working standard solution

Mixed intermediate standard solution(10ppm)<= 3|43} 5, 10,
25, 50 2 100ppb= A %3

NE AT

Z EFE AlE 1.0:01ge AW Zof 10% ammonium
hydroxide &<} 1ml 2 diethyl ether 25mlE 7}3l & 413
platform shaker® 1417t 3,000rpmoZ &5 & U AL0A
10%, 4,000rpm£l§ A&

diethyl ethers< 50ml FH=E &7]11
£, 3,000rpmo 2 EEo F 3 A

AR

o

Al platform shaker® 30
o4 10%, 4,000rpmo =

rfo

1_

diethyl etherE solvent extractorE AH&3t 10l/ming ZAAiE
SHAA  FEAZIL 7] 10ml diethyl ethers 7}3}od
platform shaker® 304, 3,000rpmeE EE50] F T3 4A-2ofA
10+, 4,000rpm e 2 YA EE st d4E FUAF
A7lel 5ml FHds Y FFrES A7 fE 2023t
sonicate 3t

o] A& 0.45um Nylon membrane filter2 o7}

(T,li_/\q;q oqoﬂ Z] 3~ 5‘31’01_ an)

SPE A A

SPE 7FEZIAE 10ml H &3 1ml =& $HAA A 3}AA
ANEEY 4mlE FHEZ A FHAIR G 01% =4t 1ml W&
<, Iml €3 1ml SPE washing &4 = A



|2 Sml B|Aetg Yo

2
B xi
rir
ox
o
rr
11k}
-
Hu
ol
=
ok un
ol
T
>
|

o
oo W
o

A5um Nylon membrane

® Spiked sample 7 *]

- Spiked sample &< : A5 1g° Mixed intermediate standard &
o 25ulE B @ell mk HATE A

©® Sample blank 73] ]

- A RE AR LT S o2 @ wet AAYE AAT

@ 717184 A3

- Solvent blank <

Mixed standard 8 F¢ (23] °]4h)

Solvent blank <

Sample blank %

Sample &< F% (23] o) : HEEA]

L

g =5 H oY

=

Spikded sample &< <]

- Sample &H°] peak area’} 5ppb ©]3}Ql B¢ standard &H
lppbE 4
- Standard &< 5ppb (system check-&) T+
- Solvent blank +<
A3} 34
- Sample®] peak’t Z&  reference standard®]  Retention
time(+0.5min) ¥ ¥ 2|5t= A &<l
- AY o AR AHF A7 AC(646.5/586.3), HA(616.5/524.4),
MA(632.5/572.4)9] ion pair® &4
- A3 8]l

- Mixed standard &4 7} sample &HA L2 37] ion pair



ratio ¥ peak area®] HA}7F 20% o]y

- 23] REESte] A3 sample &9 peak area® b= 20% ©|
)

- Aol 0.99 ol

- Spiked sample & ¢] 34&0] 75~120%2] H L o]ojoF ¢
Sample &4 FE=7} 1ppb ©lstd 79, “Not detected
(LOD:19ppb)” = #AS}3L 5ppb ©]8kl 7 "< 63ppb"=2 B

AR T2 FTYH(Agri-Food and Veterinary Authority)2
BAYs FEHoR o AEA, Ad T B AF7HY AA ot
yzh ok SjAF gl vl oF HAC e 4= FHsta 3
o Fa&  EAWEE b2 EolH Mycotoxin,  Phytotoxin,

Authentification, Food Forensic(Illegal Substances), Food Contact

Material, Food Additives, Food Contaminant 5 2]3&<% Zinke] ok
A4 BOAIRAE i R 3t /lon, %"J‘E‘}—‘%]Hé% He 2 A
3t2] 83l AOAC, Codex, EU oA 1lsle= AlEHES $AHHCE &+
&3t Atk

w3 7) geAde)] IRH =5 7o st 8 B fslal e
AR AgsiAl AEdAE xR, BAAAHE Mt BA77 =
AS AAstd A AP AFeHA &9 A+ SRS &
Atk g8kl ow, FX717] AEzAe] HA F4FHE =Y F
e A E o] &3F BAHE 483k Aldl(lllegal food colors)= U

A A7tEEE f=elA "iF2e] sabs, VhEAEE Ukl e
u2 F8 #A FAESFE Mycotoxin(alfaltoxin, ergot alkaloids,
trichothecenes, 3-nitropropionic, —ochratoxin, zearalenones) % Food

Contaminnat(Z =<, PCB &) &°|th



RN d7tEEE FH ASEAN 1070=(d7t2 2, Ea2|E, et 22|O[A[Of,

=
ot QlEUA[OF, ZEL|OL BRELIO|, HIEH, Ef=)d} AlFeHdi, 2t&st

HEMASE ROt F=HY dgs ot A

O AT A&

- AF 29 E4 (Food Contaminants), = (Mycotoxins), &&=2|FEF3 &
(Veterinary ~ Drugs), 1% %7} (Food Additives), <L JE4(QOIil
Analysis), 7|7+ 2 &7|Z%(Plastics/Foodware/Packaging), T+
(Alcohol), 2]3F%19]38 8 (Authenticity of foods) E A1F%F EWHYFHE,

=73 =4 (Drugs/Poisons)

Radioactivity : Cesium-134, 137 and lodine -131
3-monochloropropane-1,2-diol (3-MCPD), Acetaldehyde, Acrylamide
Anatoxin A, Cylindrospermopsin, Dicyandiamide (DCD)

Ethyl carbamate, Formaldehyde, Hydrocyanic acid, Inorganic Arsenic
Malachite green & Leucomalachite green dyes
Melamine and Cyanuric acid, Metals (Al, As ~ Si, Sn, Sr, V, Zn)
Microcystins (RR, LR, LA, YR), Mineral hydrocarbon

PAHs including Benzo[a|pyrene, Perchlorate, Polychlorinated biphenyls
Polybrominated Diphenyl Ethers, Semicarbazide, Volatiles eg. Benzene

b, AFE
Enniatins, Sterigmatocystin, Beauvericin, Ergot alkaloids
Aflatoxins Bl1, B2, G1, G2, M1 and M2, Citrinin, Deoxynivalenol

Fumonisin Bl and B2, Moniliformin, Ochratoxin A, Patulin

Trichothecenes, Nitropropanol, Zearalenone



c. T=82F
Chloramphenicol, Nitrofuran and metabolites, Oxytetracycline
Streptomycin, Thiamphenicol

d. AF37=
Antioxidant (BHA, BHT, Gallates, TBHQ)

Artificial sweeteners (Acesulfame K, Alitame, Aspartame, Cyclamate,

Neohesperidine, Neotame, Saccharin, Steviol glycosides, Sucralose)
Coumarin, Isosafrole and safrole, Non-permitted colours
Para Red and Sudan I, II, III, IV, Potassium bromate

Preservatives (Methyl, Ethyl, Propyl, Butyl parabens, Benzoic acid,
Sorbic acid, Sulphur dioxide, Salicyclic acid, Sodium nitrate and nitrite,

Propionic acid, Dehydroacetic acid), Synthetic organic colour, Melamine
e. LYEXA
Acid value, Cloud point, Cold test, Colour, Epoxidised oil, Erucic acid
Free fatty acid, Halphen test, Insoluble impurities, lodine value
Kerosene and diesel, Kirschner value, Peroxide value
Polar compounds, Polenske value, Rancidity, Refractive index
Reichert value, Saponification value, Slip point, Titre, Trans fatty acid
Unsaponifiable matter
f. 719" 2 &71E%
Base Material, Bisphenol A, Epoxidised Soya Bean Oil (ESBO)
Leachable metals, Migration of styrene, Nonyl phenol

Overall migration, Plasticisers (Adipates, Phthalates, Dibutyl sebacate

and Acetyl tributyl citrate), Styrene Monomer, Vinyl chloride monomer
g T

Alcoholic strength, Butanol, Chloroform, Diethyl phthalate



Ethyl acetate, Iso-butanol, Iso-propanol, Methanol, Propanol
Tert-butanol

h. 23 98
Authenticity of saffron, Authenticity of rice vinegar
Authenticity of honey, Authenticity of wine
Authenticity of black moss, Authenticity of royal jelly

I +4d =% &<l
Histamine in fish, Peroxide value, Polar compounds in oil
Total volatile nitrogen in fish, Trimethylamine in fish

jo Al B 5=

Common poisons screening, Hormones and steroids

Morphine, Naphthalene, Screening of “weight loss” beverages for

Sibutramine and its analogues

Tetrahydrocannabinol, Cannabinol and Cannabidiol

[0 UPLCAl & /% Aflatoxins B1, B2, G1 and G2 &4
(Immunoaffinity Column Chromatography)

21#F%  aflatoxing  immunoaffinity column(®] ZHel& 343l
monoclonal antibody”} gel suspension Eal A|E5F2] aflatoxin B,
B2, G13} G27} §2HHA ®)e Tl F53 v Edste] A=

T8 FAAAL Immunoaffinity columne WA & AAst 97
9] non-specific material= A 113t3 A3HE AEF toxing HWEHSE F
=3 o5 ¥FHAE7](fluorescene  detector)’}  F2E  Liquid
chromatograph® 7} %% 3 H|wsle] aflatoxin Bl, B2, G1% G2&

A



O BHUFAE : S55

O Z standard®] A 9 HF3}
- UV spectrophotometer2 =7 (330~370 nm)3}al 67 Lrlth A=
- Standard®] F%+ 25, 50, 100, 150, 250, 500, 1000ng/L= =A| g

O Alm A
- AR 25g& AWE ZoF NaCl 5 © FE2E&m(rede =& oMHE
UEH) 100mlE ¥ 3083 & 59 & °]% o (Watman
408 o HaA  dAEYSY immunoaffinity  column

chromatography & &

O HPLC &4 =7
- A¥ : UPLC Cis (100mmx2.1mm IDx1.7m)

==
- 7% : 0.4 ml/min

- Run time : 5 min
- 3374 Z7] . excitation 365nm, emission 455nm

Weak wash : 3/1/1 (ultrapure water/MeOH/ACN)
Strong wash : 5/1/1 (ACN/IPA /ultrapure water)

O Ay ALk
7} aflatoxin Bl, B2, G13} G29] ZFF] tid AFFH S A
o A4 ng/L)
o, 3 4&2 75~125% HelolWolofof Fh
2 A A2 Detection limit(LOD)+= 0.05ppb(w/w), Quantitation
limit(LOQ)+= 0.15ppb(w/w)°] <.

]_

ol



[0 UFLCel 93t A#+% Benzoic acid, Sorbic acid, Four
parabens(methyl, ethyl, propyl and butyl) ® Dehydroacetic acid
o SAEA
(Ultra Fast Liquid Chromatography)

2]%% benzoic acid, sorbic acid, 4%F¢| parabens¥ dehydroactetic
acidE 70% o¥re-w EFHOZ F=3 42 o33t

A IEL UV HE7]E 240nm(benzoic acid), 260nm(sorbic acid, 4&<]
parabens) % 272nm(dehydroactetic acid)ollA 2.7um C18(100%3.00mm)
A o) ;é};}jl% g/b UFLCE EAL 2Ag TF AZadXAz A g9

A A ZH(retention time)¥} T2 (area)E HlnL 3t AHA u% A 23}

O HLAE : 57, sib=s, 27F AFEY7 AdE, 270, A
2E, 2YHF), £22F9% FAER
* B FAANE ENfEASE AR 3l 243

O A4 3A(LOD)<}F A=A (LOQ)
- LOD : benzoic acid 20mg/kg, 1 2= 10mg/kg
- LOQ : benzoic acid 60mg/kg, I ¢+ 30mg/kg
* RE ZAHANES &L 80~120% olfolojoF &

[0 HPLC TANDEM MS¢l 9% Neohesperidin

dihydrochalcone, alitame, neotame and sucrolose®] &2

HFYd S 2287} gle 2V S(sugar free, reduced-calori food)=E
Neohesperidin dihydrochalcone, &2|%, V¥, Fad=E2, of~utg,
ol A FAF, A7, Alo|EElH| ol E, ~HH|o}, Thaumatin 5°] A°
o o] F 4F AFFAv e thste] LC/MS/MSE A4 2 A =g



O standard®] AT

- Stock standard®]
50ng/ml= A x

=
S T

+ 50 ug/ml, working standard

FEE
A
- HFAE D ANE 1ge AL Zof 4ml £ 5o F 45
- LPANE : A E 5g& HUI
o7 dAEF

O AA|(Clean up)

- Waters HLB 3cc 7FEZ X % o] 9}

O #n

] : LC/MS/MS(API 4000), negative mode
HPLC(Agilent 1100)
- Ay

= X

. Zorbox XDBC-8 4 o]¢} =53}

O AAsH

A (LOD)
- LOD :

A

s 25 Z4ZF 30 ppb

& FAYEAE AVFEZ9] Food regulations AHE7|EE AL
3t HA Z]A A= 4,000ppbE FA



AL FAFAEE B4R Ui A75FE
[0 HSAS o|FEol HA dF74A &L &3 (20173)

A7FEES] olofE Fof ATWNFES FE Al =dE 2440

(LC/HR-MS, LC/DAD/MS)E °l43te] 7]1&  Au|(LC/DAD,

GC/MS)% 2=A8d EAWHE tAsta, HAETY SH4EE 4

H(EFEE AAAEF alkaloids B&) 7 B ISO/IEC 17025 A<

A dEHolde FHAHoR FHHL Jon FFol= olek FA
A

ERLES

@ LC/HR-MS®l| 2]t 3y E2H 7|

@ ADR ¥ Seized samples % common toxic substance®] &4 7}
2 (AZE 1070 A E)

@ A FA|EFF Aristolochic acid I F 119] #A% 7%

@ A kA F 5 THP(tetrahydropalmatine)®] &4 7l

® LC/DAD/MSe®l| 9g 238 &AW A

©® Microwaves ©°| &% o5 &4 M4 (93 471 BE)

@ ZFsF A& o "wEdelA (F 18071 A
[0 HSAS] A EAE A ATFHA 2 BT (2016~20151)

7tz AFAddEor ATHEFS Mycotoxins®] 2=z HH 7|
1 8 YUY, 4F A= 24017 2 8709 HHge, ed=4
al



)

M 4E PAE B

LC/MS/MSeol| 2|3k

1=]
CRE

Txd AFe Hzds A 2 O =AY

ofAlo} FHHEA}F I EF Y U7IE o] =(Pyrrolizidine alkaloids)9]



4. Al

SIAl ©
dAd 2EAAE

o AREN AAY A5 2 AHELA Y A%

O EBEXHTTH o EH= oF AN HAA= ZA Commercial
premarket F A ¢} Post market AA| & 27FHAE EFFHIL U

1)

Commercial premarket 2] 7|

7HR1, BAMSHEY B4 (HPRG), LRESIAL 28 4A 9 Cross-
quality check, 7|EH( ) T2 Ao o] FHL lom, Z4zk9
2o w2} Common posions screening(Androgeric steroids,
erectogenic agents & 3097 &%), Heavy metals('d, Bl4&, T2,
T8, 7t=H T), 718 5 3718 & ERE yH &5 Al d
A 4 ES g

&4 FEF SGD 100 Wiele] ®lEo] £8FHM, FHFEL SGD

200~300, = AP A5 < SGD 1,0009] oJFH|8-& A &3} ok
ot Solgk A2 JiQlEetyst BRIIw/Y oFste A=

A

B 713l Easta(AELA) HFTEHAJAZAE A AR 9
G9lol7] FRETH Y HEFol EEFe] Gt AF FOZ <
3” et}

Products Regulation Group(HPRG)®l| F X3} Ao &85t

o AHAE 30¥ HuS H7| s



ACKO001(04)

Pharmaceutical Laboratory
Pharmaceutical Division \Y
Applied Sciences Group ] "

Health Sciences Authority X! HSA

11 Outram Road Singapore 169078

SECTION A: REQUEST FOR TESTING SERVICE FROM PHARMACEUTICAL LABORATORY

NOTE:

(i) This form must be completed and signed by an authorised person, and submitted to
Phammaceutical Laboratory together with the emailfrequest form from the local regulatory
authority stating the test(s) required for the sample{s).

(i) Phamaceutical Laboratory may, after reviewing your answers, request for more information
from you if necessary.

(iiy Pharmaceutical Laboratory reserves the right to not agree to perform any testing service.
Therefore, please do not send any sample to Pharmaceutical Laboratory unfil the Laboratory
has confirmed its acceptance of your request for testing.

(i) In the event that Pharmaceutical Laboratory agrees to perform the test(s), the terms and
conditions in Section B of this form will apply.

Test Request:
1. Piease check the relevant boxes:

|:| Common Poisons Screening
|:| Heavy Metals (*Lead, Arsenic, Mercury, Copper, Cadmium) * Defefe when necessary

I:' Others (Please specify: )}

2. Product(s) Description (if different from label):

3. Has a sample of the product from the same manufacturing batch been tested by Pharmaceutical
Laboratory before?

If your answer is “yes™, pleases fumish the laboratory report number:

4. The test requested is for (please tick the appropnate boxes):
D Personal information
[ ] compliance ith HPRG
D Cross-guality check
|:| Others, please specify

Page1of5
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FSL Sample Acknowledgement & Subnussion Form FSL FORM Al Ver—03

Tel: 656213 0838 Fax- 65 6213 0749

Health Sciences Authority r
11 Outram Boad Smgapore 169078 ‘
' HSA
Website: www hsa gov.sg 'f o

Case Number:

Date:

Name of Chent / Company:

Dear Sir / Mdm
EE: ACENOWLEDGEMENT OF SUBMISSION OF SAMPLE(S) FOR TESTING

1. Thank you for sending your sample(s) to HSAs Food Safety Division (FSD) for analysis.

2. We acknowledge the submussion of yvour sample(s) for testing and the attached signed Submission
Form We will proceed to conduct the testing in accordance with the particulars and terms stated
in the Submmssion Form

3. If you need any clarification or information. please contact the following officers -

Fatimah Bfe Khalid S 6213 0806

Mr Gerald Chung : 6213 8971
M= Li Fangyan 16213 8922
Thank you.
Yours farthfully

Customer Service Officer
for and on behalf of

Food Safety Division
Applied Sciences Group
Health Sciences Authority

Approved by: Ms Angela 11 Page 1 of 3
Approved date: 24 Nov 2016 Effective date: 24 Nov 2016

18 14 4F 24 ARA &4



2) post-market &= A]

ey FAREA 2 o|E A= LIMS  system(LISA,
STARLIMS V.10)9l 553} labeling(27 <14 - -2 A o,
e ATl F2hste] Hein

A3 2099709 HAE AP st

AAAAY BAY AAS Belste] Bty 94 5L ol g B
S fH-A 3T

AU = wEA] AFE ZF8 2 358 7|3, =34 Zge1S 1
o] FH|Glo] ¢t&Eo 2 VA EIIEE FASHA Ut

Adgs BEopd=Z EEsle nxtedo] =S HeEsial At
T3t ¥ 7]|% nonchlorinated waste®} chlorinated waste® 2|35}
of Azt kAT ol AAFE 223 QT

K

ZZ 349 . BAxA 3%, £5E 30% 2 A 3

HREAN 2. A8l aHA A4 FolA A TERE b5

CA7IEE AQR ¢ B B

HSA-WSH ACT(workplace safety and health act) : 2006.3.1 T &



o\

- Laboratory Safety Awareness, Risk Management & A3@AW Z+F
Abarel] thulekar ARLTAA] S4F Q] s T sk Ao
- A% 28)= WEA ol FFojsteio it

X &KX : spice.hsacorp.gov.sg

o sle] olokE Am 53 @ A3 B3

O HSA9 Health products Regulation Group©l <3l S+ vigilance

0]
2R
71l A TSt

and compliance branch+= =W2] &Y °oF &
= 2ok EE HFAFE 3 52 #AgE e Ak
* =

BAE AR Wik 94

- 74> : 11 Biopolis Way #11-01 Helios Singapore 138667
A3} : (65) 6866-1111, 2~ @ (65) 6478-9069

Email : HSA_Productsafety@hsa.gov.sg

(¢}

O 53] &9 FAHAEE A8 ARE FU|HoE2 £ ArE=EY
wH HE A FoYAE, sid Aol g AEE FHlAW AA S
of AlFska AT
H 201755Y A2 FH oA o] AAE AtElE 23 2o
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SINGAPORE, 5 MAY 2017

HSA UPDATES

“HS5A UPDATES " addresses topics of cuirrent public interest and is subject to
change as more information becomes available.
HSA UPDATES NO 12017

HSA UPDATES ON FOREIGN ALERTS ISSUED ON ADULTERATED
HEALTH PRODUCTS FOUND IN OTHER COUNTRIES

The Health Sciences Authority (HSA) would like to update the public on adulterated
health products found by regulatory agencies overseas between January and harch
2017. This information is provided to increase awareness on safety issues of health
products reported overseas, which may impact our consumers. Please refer to
Annex A and B of the pdf version for the list of adulterated health products and the
possible side effects of the undeclared potent ingredients,

Local Situation

2 To-date, these products are not pdetected to be sold in Singapore.
Mewvertheless, there is a possibility that consumers may have purchased them over
the Internet, or from overseas.

HSA’s Advisory

3 hembers of the public are advised to;

e Stop consuming the products if you have purchased or are consuming any
of thern, and consult a doctor it you are feeling umell.

e Awoid buying any of the products when abroad.

= Be wary of products that promise quick and miraculous results or carry
exagoerated claims like "100% safe", "no side effects" or "scientifically
proven”. Consumers should also be cautious of products that produce
unexpected guick recovery of medical conditions. Consult your doctor ar
pharmacist it wou need help for the management of your acute and chronic
medical symptoms and conditions (e.g. diabetes, hypertension, eczema).

s Exercise caution when purchasing health products online or from sources
(either local or overseas) which you rmay not be familiar with, ewven if well-
meaning friends or relatves have recommended them. You cannot be
certain where and how these products were made. They may be illegal,
counterfeit or substandard, and may contain undeclared ingredients which
can harm your health. 1T buying health products online, we encourage you



o buy them from websites with an established retail presence in
singapore.

4 Additionally, members of the public are encouraged to o wvisit
www healthdangers.sg to learn more about the dangers of buying health products
from dubious sources.

g Members of the public who come acmss the sale and supply of these
adulterated products or other illegal products in Singapore may contact HSA'S
Enforcement Branch at Tel 6866-3485 during office hours (Monday to Friday) or
email: hsa_is@@hsa.gov.sg.

HEALTH SCIENCES AUTHORITY
SINGAPORE
5 MAY 2017

* About the Health Sciences Authority (HSA)

The Health Sciences Authority (HSA) applies medical, pharmaceutical and scientific
expertise through its three professional groups, Health Products Regulation, Blood
services and Applied Sciences, to protect and advance national health and safety.
HSA is a multidisciplinary authority. 1t serves as the national regulator for health
products, ensuring they are wisely regulated to meet standards of safety, quality and
efficacy. As the national blood service, it is responsible for providing a safe and
adequate blood supply. It also applies specialised scientific, forensic, investigative
and analytical capabilities in serving the administration of justice. For more details,
wisit hitp:dhanew hSa. Qo504

For more updates on public health and safety matters, follow us on Twitter at
wi T itter. com/MHSASD.

= About HSA Updates

The "HSA Updates® seeks to provide current information, in a consistent and
accurate manner, on topics of public interest. For all issues of H3A U pdates, please
Yisit weww NS a.00v.50 click "Mews & Events", and select "HSA Updates”.

Media representatives are welcome to send any ¢ueries to the Corporate
Communications Department @ HSA.
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Singapore

Korea

< Act >

O Health Products Act
(19 Aug. 2016)

O Poisons Act

O Medicines Act

< Act >
O Pharmaceutical Affairs Act
O Narcotics Control Act
O Cosmetic Act
O Testing and Inspection

on Food and Drugs Act
< Regulation >

Food Area

< Act >

O Sale of Food Act
< Regulation >

O Food Regulation

O Misuse of Drugs Act O Korea Pharmacopiea
Drug Area | < Regulation > O Specification on Herbal
O ASEAN Harmonization of medicines expect Korea
Traditional =~ Medicines  and Pharmacopiea
Health Supplements O Safety standard on Cosmetics
O ASEAN Cosmetic Directive O Standard and Testing methods
O Guidelines on the control of on Functional Cosmetics
Cosmetic Products O Designation, Specification and
Test method of Tar colors in
Phamaceuticals
< Act >

O Food Sanitation Act
O Health Functional Food Act
O Testing and Inspection
on Food and Drugs Act
< Regulation >
O Food Code
O Food Additives Code
O Health Functional Food Code
O Food Utensils, Containers and

Packages Code
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Singapore

Korea

< NIFDS >
O Drug Research Division

< AVA(Agri-Food and Veterinary
Authority) >
O Laboratories Group Authority

< HSA > O Herbal Medicine Research
Drug Area | O Pharmaceutical laboratory Division
(Chemical Metrology) O Cosmetics Research Division
O Advanced Analysis Team
(Illegal compounds)
< NIFDS >
O Food Safety Risk Assessment
Division (GMO analysis)
O Pesticide and Veterinary Drug
Residues Division
< HSA >
O Food Contiminats Division
O Food Safety laboratory _
' (Heavy metals, Mycotoxins)
(Chemical Metrology) .
O Food Additives and Packages
Food Area

Division

O Nutritional
Food Research Team

O New Hazardous Substance Team

O Advanced Analysis Team
(Illegal compounds)

< MFDS >

O 6 regional KFDAs

and Functional

* Agencies related to analysis on Food and Drug in Korea

- 6 regional KFDAs / Customes Laboratory and Scientific Service

National Forensic Service / Supreme Prosecutor’s Office

16 Institute of Health and Environment(each cities and province)
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Singapore (HSA)

Korea (NIFDS)

Step 1. Screening

Simultaeous screening and

Procedure confirmation
Step 2. Confirmation
(Not seperated)
< Screening >
LC/DAD, GC/MS,
LC/DAD, GC/MS, LC-Q-TOF-MS
Instruments | LC/DAD/MS
LC/MSMS, LC/HRMS (Obitrap)
< Confirmation >
LC/MSMS, LC/HRMS (Obitrap)
< Screening >
Library matchin.
" s Directly =~ Reference  standards
(RT, DAD Spectra, Fragment
Analytical matching
Spectra)
method (RT, DAD Spectra, Fragment
< Confirmation >
Spectra)
Directly = Reference  standards
matching
< GCMS >
Reference standards
In-house library : 524
* In case of absence, we
Commercial Library : 500,000
Scope systhesize the standard

< LCDAD >
In-house library : 1,006
Commercial Library : 3,199

(new analogues, narcotics,

expensive drugs etc.)
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Propoxyphenyl isobutyl aildenafil A7TEE
Isonitrosoprodenafil =Y AU s
2014 | Dithiodesethylcarbodenafil =4 =T
Norcrbodenafil =
Ditethylaminopretadalafil il
Homotadalafil o3kel =
2015 | Bisprehomotadalafil el =
2-Hyroxyethylnortadalafil 1=
MPhenylpropenyltadalafil o Rk
Cyclopentyltadalafil 3Rl A7IEE o =
trans-Cyclopentyltadalafil oikel = ERErER
Bisprecyclopentyltadalafil ekl =
2016 | Dipropylaminopretadalafil o=k
Biprenortadalafil =
Chloropropanoylpretadalafil ek
Isopropylnortadalafil o 3Hel =
Desethylcarbodenafil TRk AU F
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No. Singapore (HSA) Korea (NIFDS)
Total 70 82
1 Acetaminotadalafil Acetaminotadalafil
2 Acetylvardenafil Acetylvardenafil
3 Acetil-acid Acetil acid
4 Aminotadalafil Aminotadalafil
5 - Apixaban
6 Avanafil Avanafil
7 Benzylsildenafil Benzylsildenafil
8 - Bisprenortadalafil
9 Carbodenafil Carbodenafil(=Fondenafil)
10 - Chlorodenatfil
11 - Chloroimidazosagatriazinone/-5
12 Chloropretadalafil Chloropretadalafil
13 - Cinnamyldenafil
14 - Cyclopentyltadalafil
15 Cyclopentynafil Cyclopentynafil
16 Dapoxetine Dapoxetine hydrochloride
17 Desmethylacetildenafil Demethylhongdenafil
Desmethylpiperazinyl = Sildenafil Desmethylpiperazinylsildenafil
18 . o
Sulfonic acid sulfonic acid
19 Nortadalafil Demethyltadalafil
20 Descabosildenafil Descarbonsildenafil
21 Desmethyl carbodenafil Desmethyl carbodenafil
22 - Desulfovardenafil
23 - Dichlorodenafil
24 Diethylaminopretadalafil Diethylaminopretadalafil
25 - Dimethylacetildenafil
26 Dimethylsildenafil Dimethylsildenafil
27 - Dimethylthiosildenafil
28 Dioxohongdenafil Dioxohongdenafil
29 Dithio-desmethyl carbodenafil Dithiodesmethylcarbodenafil
30 - Dithiopropylcarbodenafil
31 - epi-Aminotadalafil
32 Gendenafil Gendenafil
33 Homosildenafil Homosildenafil




34 - Homotadalafil

35 Acetildenafil Acetildenafil

36 Hydroxychlorodenafil Hydroxychlorodenafil

37 Hydroxyhomosildenafil Hydroxyhomosildenafil

38 Hydroxyacetildenafil Hydroxyacetildenafil

39 2-Hydroxypropylnortadalafil 2-Hydroxypropylnortadalafil

40 Hydroxythiohomosildenafil Hydroxythiohomosildenafil

41 Hydroxythio vardenafil Hydroxythiovardenafil

42 Hydroxyvardenafil Hydroxyvardenafil

43 - Icariin

44 Imidazosagatriazinone Imidazosagatriazinone

45 - Isopropylnortadalafil

46 - Lodenafilcarbonate
Propoxyphenyl l\iIethylhydroxyhomosildenafil

47 Hydroxyhomosildenafil (Propoxypheny . .

lhydroxyhomosildenafil)

48 - Mirodenafil

49 - Mutaprodenafil(=Nitroprodenafil)

50 Tadalafil N-Butyl N-butyltadalafil

51 N-Desethylvardenafil N-Desethylvardenafil

52 - N-Desmethylacetildenafil

53 Desmethylsildenafil N-Desmethylsildenafil

54 Nitrodenafil Nitrodenafil

55 Norneosildenafil Norneosildenafil

56 Norneo vardenafil Norneovardenafil

57 N-Octyl-nortadanafil Octylnortadalafil

58 Oxohongdenafil Oxohongdenafil

59 - Papaverine hydrochloride

60 Piperiacetildenafil Piperidinohongdenafil

61 Propoxyphenyl sildenafil Propoxyphenyl sildenafil

62 Propoxyphenyl thioaildenafil Propoxyphenylthioaildenafil

63 Propoxyphenyl thiohomosildenafil Propoxyphenyl thiohomosildenafil

64 Propoxyphenyl Propoxyphenyl
thiohydroxyhomosildenafil thiohydroxyhomosildenafil

65 Propoxyphenyl thiosildenafil Propoxyphenyl thiosildenafil

66 Pseudovardenafil (=Piperidenafil) Pseudovardenafil(=Piperidenafil)

67 - Pyrazole N-desmethylsildenafil

68 - Sildenafil citrate salt

69 Sildenafil coupled Sildenafil coupled




70 Isobutylsildenafil Isobutylsildenafil

71 - Tadalafil impurity A

7 i Tadalafil impurity C

(=Tadalafil, (6S, 12aR)-)

73 - Tadalafil

74 Thiohomosildenafil Thiohomosildenafil

75 - Thioquinapiperifil

76 Thiosildenafil Thiosildenafil

77 - trans-Cyclopentyltadalafil

78 - trans-Tadalafil

79 Udenafil Udenafil

80 - Vardenafil hydrochloride

81 Benzamildenafil(=Xanthoanthrafil) Benzamildenafil(=Xanthoanthrafil)

82 - Yohimbine
2-(2-ethoxyphenyl)-5-methyl-7propyl-3

83 H-mid -
azol[5,1-f][1,2,4]triazin-4-one

84 Cinammyldenafil -

85 Depiperazinothiosildenafil -

86 Desethylacetildenafil -

87 Desethylvardenafil -

88 Dithio-desethyl carbodenafil -

89 Flibanserin -

90 O-desethyl sildenafil -

91 Pyrazole N-Desmethyl Sildenafil -

92 Sildenafil Amide -

93 Sildenafil Amine HCI -

94 Propoxyphenyl Aildenafil -

95 Sildenafil chlorosulfony -

96 Sildenafil Dimer -

97 propoxyphenyl isobutyl aildenafil -

98 Tadalafil N-Ethyl -

99 Tadalafil related impurity 1 i
(N-cyclopentyl nortadalafil)

100 Thiodimethylsildenafil )

(Thiomethiososildenafil)
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Progressive Health Sciences Authority Annual Report 2015/16 (2016)
Health Products Act, Singapore (2016)

Poisons Act, Singapore (2015)
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