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tablets), ﬂﬂLﬁmaaﬂqwéuﬂu (Sustained-release tablets), EJ’lLﬁm\law'j (effervescent tablets) s udinwmn
nsza1esluuin (orodispersible tablets) enfinuandaisa (fast disintegrating tablets) enifinazanensa
(fast dissolving tablets) Wumu

6) 8LiinAdaU (coated tablets) 19y euialAdoutiaa (sugar-coated tablets),

gdinAdauiay (film-coated tablets), 81LdinAABULBUMNBSA (enteric-coated tablets) WWudu



7) gngnnasu (pills)
8) sawiiunanswtin (rectal suppositories) (enadatfugunuuiade)
9) graudauds (lozenges) uazenauwiniy (pastilles, jujubes)
3.2 nduinueiguuuuveama (liquid dosage forms)
161388878 (solutions) &mf’]ﬂqa (aromatic waters), 11130y (syrups), 818aNwe3 (elixirs)
91@Usn (spirits) , 817191995 (tinctures) , enanaman (fluidextracts), s1Apaases (colloids), iy
(mixtures), mﬁgmmumsﬂau (suspensions) , #188aTW (emulsions) , gladu (lotions) , 81M1QUIN
(liniments)
3.3 Lﬂﬁ"dﬁm‘lflgﬂuvuﬁm‘fjd (semisolid dosage forms)
g1A YU (creams), 91T R (ointments), B1LWas (pastes), 81138 (gels) Lags1diaty
[wan3eddalaa (emulsion gels, emulgels), Lndvsiusie1nn Y UNUALAD (eye, ear, nose and throat
preparations), Lndvsinaiendn (parenteral products), Lndvduginiuaun1sUandassen (controlled
release products), LnduA e syuULIde (drug delivery systems) lain sEUULUNE99IM19R NS
(transdermal drug delivery) 19330 (nasal drug delivery) w’lﬂLfﬁlaqﬁzfaﬂUWﬂ (oral mucosal drug
delivery) n13Uan (Pulmonary drug delivery) n1991 (ophthalmic drug delivery) nanansutin (rectal

drug delivery) n3%93aa0n (vaginal drug delivery)

4. NIATUANAMNINLAZITNITAIVANAMAWKENSaTayUlNg
4.1 n19A3UANANNIN (QUALITY CONTROL: QC)
mMsmuauAam L IudumisweandninusisnsiAlunInan (GMP) AAeadesiuns
dufnoga Tarmun waznsmeaey dmsvinusmiumenudunigluesdng Tunsadunise
lonansuarismsufuRlunsudosriu WieliulaldiningAvazlignumnld viendnsusiazlignds

18 ¥3egnInds aundagdnduldirdaun nuazauUaensiy

4.2 ?a%msﬂfsmuqmmw

UsgniArznssunIsnandusiayulng 1399 18n19A0ANANNINKALTOAMUALANIE DY

¢ Y v ¢

nandoutanulng wasndninaet 385013 wazReuly WNeiunilidesusemansianeineanundnsioe

¢

asulng wa. 2564 lamvua idenismageu (Testing parameters) AMUFULUUNERASTTIAS
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1. jUsuvenida walga uwaugaiu gnnasu unsya 819U (FURUUSUUSENNW)

\ A a

1.1 dnuwaiznieuen Wi JUTN @ nau T4

Y

a

1.2 Myvulaugdunsd
1.3 msuuaulangnin
1.4 ANMULANANINNUINTNLREAY

1.5 nanlun1snszanesi

o w d =] o

1.6 YTunaasedndny lnieinisnandedsanseddyngninieisiin nieanain velonans
mundndaetayulng vseansvddgyniianuduiusivassngau

1.7 dvhazareananiifinslddvihazanslunssuiunisndn ndadasidniagluazingau
Al 3 a ¢
lilvuuaziefiawoanasod

o w

1.8 Yunaansiigndrdanisldmudseniansensiafioananuuing 6 (2) wag (3)
1.9 domuundug Anvualiluszideu vieusemAnsensisisonmuung 6 (2) wag (3)
wunewe nsdilundadudiyusuveuniajusuud uueninieainglwuudl UanUaeeviud

(immediate release)

2. sduuuvesmalvlinduusenu (1Wu tinla wwaunznau Biadu)
2.1 dnwagAguen WY U9 Andu sa
2.2 mavuteudeqdurie
2.3 msvuidieulanywiin
2.4 Aedunse - A9
2.5 Ysuediakeanased (% v/v) Lawwmﬁmﬁ’m%aguimgﬂmefwﬁﬂ%’mlszmuﬁﬁ
ianeanegeatdudiuusenaunseldiefianeanasea lnsyUIUNTHAR

IS 1

2.6 USunauansdrdgy amgdinisnaidsisansdfgyngnsnieisvi vseaain vistenalsiniu

o w

wanSauriaulng vieansddyfifinruduiusivasnnm

2.7 fwhazaneandansdififimsléfhasanelunssuiumssannandusidiiaguuas
fngiu lalldtuesiefiaueanosed

2.8 Usinaansiigndriamslamudsenmansgnssfieannuanmsi 6 (8)

2.9 Y31m5U559

2.10 Formundu q Airuualilunafewhiu wieuseniansensafioonsuuing 6 (2)

wag (3)
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¥
a

3. sUnuuveaatsualdnisuen vesiaudsiumarsdaldnisuan (Wu die a3 Tadu 1oa
gingiy e1aaw)
3.1 &nwaizanguen 1y 3 Andu sa
3.2 mstuitoudeqdundd
3.3 msvuoulaveniin

3.4 AAudunse — end

Y = v A N ad o

3.5 Usuauansdifgy laniziin1sna1noeieansdnAgNdansn3naoyin Mieaain wioLenals

v Y

[y

Mfundnsdaeiayulng vseansdrAgynianuduiusivassneu

3.6 é’hﬁwazmstﬂﬁwnsa’jﬁﬁmﬂ%ﬁaﬁwasmaluﬂizmumsmﬁmmﬁmﬁmeﬁﬁwL%EULLaz
% a d‘ [ ] goj a &

Togaunlilduiuaviefiauoaneged

3.7 ‘U‘%mmmiﬁgﬂfﬁﬂﬁmmﬂ%mmﬂszmﬁﬂwmaqﬁaaﬂmmmmw 6 (7)

3.8 Y311m5U559

3.9 fomuundu q Anvualilungioud1su wieUszn1AnsENINTenauNIngT 6 (2)

ey (3)

4. UsuUrs neldgasamiue stine ediaun ey

4.1 fnwagAguen WY U9 anay sa

a

4.2 Msuulautoqdunsd
4.3 msuueulanenin

4.4 AULANANNINUINTNLRAY

]
1 1% = % =

4.5 USunauansdifey lawizdin1snanioeneasanAy Ngnsneeinyin ¥ieaain #IoLenans

v Y

[y

fdunandusiayulng vieansddnidanuduiusivassmaa

4.6 shazangmndnensaififinsléddhazanslunsyuiumssanndnfusidisaguuas
fnghuitliliuaziefiaueanssed

4.7 Usnaansiigndrianisldmudsenansznsisfieanmuanmsi 6 (8)

4.8 TUINDUNA

4.9 formundu q Airuualilunsfewhiu wieussnmeansensafioonauuing 6 (2)

ey (3)
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5. ULUULAULUZHINIT

LA a

5.1 anwuzA18uDn 1wy U d@ndu T4

Y

a

5.2 Mavuteudeqdurie

5.3 msvudeulansmiin

5.4 ey MTIae

5.5 USunaasdfey Lanzdin1snanaeneieansan "’zyﬁqmw’%a%%ﬁﬂ 39aa1n WIBLonNas

[y

mundndaetayulng vseansdrdgyndanuduiusivasinau

4

v o 14 Naa Y o a a o § 0o @
5.6 Gl’J‘V]’]ﬁga’]Elﬁ]ﬂﬂ’lﬂﬂiﬁW]JJﬂ’]ﬂ“UG]’JW’]ﬁB’ﬁ’]HIUﬂigUUUﬂﬂima@Na@ﬂm‘ﬂﬂqLi"\]E‘ULLﬁ%

[y

noauldliuuaziefialeanaged
5.7 YsnauansignddianisldniudseniAnsensieiieannuunn s 6 (8)

5.8 Jomuundu q Anvualilunzidoud1su wieUszn1ANTENTINTanANNINTT 6 (2)

Lay (3)

6. sUnuugnuszau mﬂu%’uaqul‘m BIWBN BIDUA
6.1 dnwaszaneuon 1y 3US1e dndu 54
6.2 Asuvanyaey
6.3 MaUuteuteqdunid
6.4 nsUuUoulanzmin
6.5 ATULANANIINLTTNIRAY
6.6 Usnaiansiignindnnisldmnaszniansensnaiiesnaumnns 6 (8)
6.7 Fotvundu q Armusllunsdoui3u wieusemansenTiioansnuuing 6 (2)

ey (3)

7. SULUUDY ¢
U

e snagaulmduluauNdinauaAuenITUNNTOIMSHAZELAUTDU
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UNNA 3

ad o a =
VAUUNIIANEN

/Anlung
LnUmILsTanIsuANd R luiA safundndusiayulng waznisaiugu aanmnEnsi el
HanAoutaulng
2 MUMIUITIUNTTY
- wsgsUyaiRnannmnayulng w.e.2562
- UszniAAnznsINANNAR s anulng 13035 muquamnintazdefvunanie
wanfusianulng uazvdninas 353 uarRoulufeiunisdefuseman sl vindn s
anulng w.a.2564
- Thai Herbal Pharmacopoeia 2020
- United States Pharmacopeia (USP)
- LU uRvesesdnsle®iay International Council on Harmonization; ICH
3.59UTIYRYATINNTNUNILITIUNTTY
4 Anvideyannnsmumuissanssuiiovhuumislunismuauaunndnsasiayulng
5.58Ul589%0ya

6.9 duUNSIARLNN8 LR NS UINAL N.A.2566
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UNN 4

NAN1SANEI

31NNISANYT NUNIUITIUNITU kazIINUsENIAANNISUNISHARS sty ulng 1503 35019
AIANAMNNNLAETDMMUARINTVRINARd auiayulng wagndninaet 8015 wagReuly enfuniede
SusemanTaseiieaItunandugiagulng w.e.2564 @a1u150a3URLININITAIVANAMAINKER 09N
anulnslegiail

= = | = Aayy A o |

N13ATUANAMATN MH1BHe nTuIunITmIenalnatsluniisnunsessuundliweiulain
nsURURMUUTIaiasgIuLiigun msaiuauldnuuruinelsgssanuyntuseuieniiu
Auakar RN IAEuUly ussgaanaEsnAmun

a o I3 | = Y] ¢ aa a a
n1smuAuAunInNanTusayulng Wudiundevesndninusiuazisnisd Alunisuda
Fudunszurunisuwseszuununmisensuulieliiuledn wdaduanfviinisudnduluauteulowazis
UfuRnmzan wazdinsandulndulumadervuandnvinli

NSAIUANAMNINEILNTORUILARAT
1.A15AIUANANNIMVINNIEAIN Tk anvazneuen wu JUs @ndu sa 1Jusiu
2.M35AIVANANNIMININAT LikA AuLanARIINiulneds natunisnszaed Ysunaassdidy

fvhavarennag wazAmanudunsa-ana Wudu

a U

3.M3AIVANAMNIMNIYaTIVEN Toun n1sUuleuqdunad (Jusu



4.1 vidanmnageu (Testing parameters) AugUuUUNGASiM9

M137199 1 uaasaUiatan1magau (Testing parameters) MUFULUUKERAS DI
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o o/ v [ ]
anu NIVBNTNAGTDU JUnuula | sUkuUvBMAn FUnuy JUnuUne | gunuunHunly | gukuugn
ualya viafuusenu | veswadwila | wdldwas Ranile UseAu
uaUgaily LU Ténnguan CRVRILY g1ANTY
annaay unld (Wu A ATY | BudAe adyulng
unsYA AZNaY Tadu 198 gdnagn g1Wan
81N adladu 81919) SIUHY 819URQ
(FUuuu
Fuusznu)
1. | dnwazatguen Wy JUTN & nau sa v v v v v v
2. | msfigatiendnual - - - - - -
3. | myvuleugdunid v v
4. | asvueulanenin v v v
5. | ANULANANINUIRLNIRaY v - - - v -
6. | wanlunisnsyaned v - - - - -
YT sdAganiziin1snaens
feansdndnyiignsusoitsihmieaann
7. " 4 4 4 v v -

o w a v 6

wIBlenansinUNanduiayulnsvse

= LY

ansdAgndANuduRuSAUasINAN
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a1au Wiadan1snasgay sUsuudla | UkUUYBIMAY FUnuy sUwuuns | sduuusdunds | sduuugn
ualga vilafudsemuy | veuuavila weldgaq Bntls Useau
uwaUgaii LU Ténnguan CRVRILY g1AuTY
annaay inla (W He A3u | puthee adyulng
wAsYA AzNaU Tadu 1wa gU1ayn gInen
8INU adladu 81919) SIUHY 819UAQ
(FUuuu
Sudsenmu)
fviazaneaneninisldmrihazane
Tunssuiuniswdandndasidnsagy
8. - ) 4 v 4 v v -
wazingiu (ldlduae
\eiiaueanesod)
Usinaansiignindansldnansznia
9 | nszmysiioanany v v v v v v
ANNIANTT 6 (8)
10. | Armnudunsa-ang - v v v - -




M13199 1 a3URiaan1snasau (Testing parameters) ANUFULUUNAAS AN (si)
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d1eiu Wiadan1snasgay sULUUln JUnuy kU sUwuuns | sduuusdunds | sduuugn
uAUYa vauuad | vauunavila weldgaq Bntls Useau
uaUgaii wiln Tdnnguan CRVRIL Y g9y
annaau Sudsemu | (Wu BRe edu | suthee adyulng
unsya Ly Tadu 198 gUnayn gIWan
81nU s 8199) SN 819U
(3Uwuu Aznay
Fudsemu) ddladu
11, | YSuauediaueanaged (%v/v)
wngnansdurayulngy
wuuthediafulsemuiis ) Y ) ) ) )
LB7IakeANDTALUNTEUIUNITHEN
12. | Y3u95U559 - v v v - -
13. IUNBYUNIA - - - - - -
14 Aautanvaey - - - - - v
15. | Yo mundusfidivunlilunsdeu
M3uvideUsznAfioanamLInT) 4 v 4 4 v v

6(2) uay 3

AnwlatanUszniAnenssunsuandadiayulng See Bnsmuauaunuasderivunansvendndaeiayulng vdninae 35013 wasoule

NenfunlsdesusomanIsTInssvnanduaiayulng w.e.2564
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4.2 N5nadau (Testing parameters)

4.2.1 anwaEA1euan W JUs1e d ny d

A/nsneaeu (Method) NansanltaeUseanaunany 5

4.2.2 nrsngatiananeal (§13)
Bnsnaaey (Method) fsiunasgiuenayulng adul w.a.2563 ¥3ed151119 551U wNuNng
auul W.#1.2563 (Thai Herbal Preparation Pharmacopeia 2020) #3835 n15Magoud U a1dneu

ﬁm%ﬂiiﬂﬂ?i@?ﬂ’]ﬂl@%&ﬂLﬁu"lﬁ@‘U

4.2.3 nsuuilauyaqaunsd (Microbial Limit Test)

! o

35n15neaau (Method) #nsrusAsnisulale adu A.¢. 2020 Laud Volume I-V) ©39#151

1Y

wnsgueayulnslineatul w.m.2563 (Thai Herbal Pharmacopeia 2020)ualafvuninasiasl

M13199 2 uansdafuagdunIdaaussinnaanduaiayulng

YanuunaUNIY
ITUIUTINYDY UIUVNEAA | AUNInIz (Specified
PauvEdMasyiAuTn WAz microorganisms)
o v g Ingldainie [Total Yeast
Ussnnuannaaiayulng ,
! [Total Aerobic and mold
Count Microbial | Count (TYMC)
(TAMQ)] Cfu/g ¥39
(cfu/g ¥i3a cfu/ml) cfu/ml]
Uszniulszniu
nouann e ayulngd Tsdannnd lanandr | -wueaweide lala
Usznaunua1sanna wag/ 5 x 10’ 5x10° (Escherichia coli)
videayulng ([Afudeluflas Ialalunnndn 10° T
U33um4) equﬁmsy%“UUizmu 103y
Tuanwazssmsuimon 13 lainunealuiuaan
WNIUNTD IINIUNTEUIUNNS (Salmonella spp.)
NEAT A111508AAUNTE Tu 25 n3u
wasliAnu




M19197 2 wansdafnuagduvsdnuUssnnnandiasiayulng (da)
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w3ouI510 tHuayulnsddgy
LUANIANEIUUTEN OV
doduaz/m3ussnuudaduy
A5 3
Toindnfautayulnsiuduly
AN N.UT B LA
N3l

JoN1AUAIAUNTY
IIUIUTINVDY UIUVDNEER | JAUNIERNE (Specified
QAUNTENSYLAULn TGRS microorganisms)
Taglga1nne [Total Yeast
Ussinnuandaaiayulng [Total Aerobic and mold
Count Microbial Count (TYMCQ)
(TAMO)] Cfu/g ¥39
(cfu/g %38 cfu/ml) cfu/ml]
V.HARN MY Ay Ul Tadnna lannan | -wuefiSeunsuauiinuiia
Ussﬂauﬁmmﬁaﬁ’@ hag/ 5 x 10 5x 10? (Bile-tolerant gram negative
vsevayulns (MdnTelid bacteria) wulaunni 10 cfu
ansUeusaenuilenn n.) Tu 1 nfu
30 1 dedans
Jlainvugaluiuaan
(Salmonella spp.)
Tu 25 nSu v30 25 Uaaans
lainutoaiwesidy lala
(Escherichia coli)
Tu 1 s vive 1 Jaddns
Jlainumaeavsifoy
(Clostridium spp.)
Tu 1 NN ¥9e 1 Tadans
AN NS s ay ulnsa & lalgnn lianndn | -wuediseunsuauivuiig
drulsznauees dnd wag/ 2x10° 2x 10° (Bile-tolerant gram negative

bacteria)

wulalduinnan 102 cfu

Tu 1 nSu wSe 1 Jagans
lainuualuwaan
(Salmonella spp.)

Ty 10 nSu %59 10 Jagans
lainuualuwaan
(Salmonella spp.)

Ty 10 nSu w59 10 Jagans
lainueaeside 1ala
(Escherichia coli)

Tu 1 nSu 5o 1 Jaaans
“ainwvaneilafonfaeasya
(Staphylococcus aureus)
Tu 1 nSu 5o 1 Jagans
liinurasansiney
(Clostridium spp.)

Ty 1 nSu wse 1 Tagans




M19197 2 wansdafnuagduvsdnuUssnnnandiasiayulng (da)
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Uszinnuandaaiagulng

Count Microbial

Count (TYMQ)

Yamnungaunsd
o o S s a ¢ oo
MUIUIIUVDN ATMUIUVDIYERN qaummawwz (SpeC|f|ed
QAUVTENSYLAULn TGEEY microorganisms)
g lda1ne [Total Yeast
[Total Aerobic and mold

(TAMO)] Cfu/g w39

(cfu/g w38 cfu/ml) cfu/ml]
Usztnvenldinieuen/ldanizi
n.aﬁmﬁm%ﬁgulwagﬂmu lalnnnd lalunnai -
wilunndn 5 % 107 9y 107
v.nAn A ayulngi 19 dy laiynnna Bwnndr | ldwvawsilafendaeaiua
Yo9Un AR Susianulngd 2 x 10 2x 10 (Staphylococcus aureus)
ldiuwmien nansduaayulns lu 1 nsu w3e 1 Haddns
7 ld AU ands (adu inuglaluuuanesdluen
Nﬁmﬁm%aguIWiEULLUUQH (Pseudomonas aeruginosa) 1
Uszav) 1 nSu w39 1 Haddns
wanAnusiaulwsildmaeayn linueaeaniney
Handuayulnsnldveany (Clostridium spp.)

lu 1 nu w30 1 fladdns

A.ndndusiayulnsgiuuy Tsdannnd Linndr | linvawsdilafenda eedea
WUz TR 2 x10° 2 x10° (Staphylococcus aureus) Tu

1 Ly

sinuglaluuua wogiluan
(Pseudomonas aeruginosa)
Tu 1wy
Jlainuranansineu
(Clostridium spp.)

Tu 1wy
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M19197 2 wansdafnuagduvsdnuUssnnnandiasiayulng (da)

Yamnungaunsd
FIUIUTINVDY UIUVDNEER | AUNIERNE (Specified
Pduvidiasquiuln TGEEY microorganisms)
Taglga1nne [Total Yeast
Uszinnuandaaiagulng [Total Aerobic and mold
Count Microbial Count (TYMCQ)
(TAMO)] Cfu/g w39
(cfu/g w38 cfu/ml) cfu/ml]
s.udndauiayulngUuuugn lalnnnd lalunad JlainvaunilafenfaeeSud
Ay 2 x 107 5x 107 (Staphylococcus)
Tu 1 nsu
sinuglaluuua wagdluan
(Pseudomonas aeruginosa)
Tu 1 nsu
Jainumasansifoy
(Clostridium spp.) 1w 1 nsu

a

NATIEEAtrrUANsUBUsURaUMSInNU ST NEa Sty ulng (Microbial limit Test)
anunsoagulasil
Fanrmuanisuilougdunidvasndndusiayulns (Microbial limit Test) wusaanilu

2 Uszun lawn

(%
a

1.Usziniuuseniy JefvunvzwianuUssnnveanandaeiayulngasil

a o ¢ d' 1Y Y] a Ao ' ' = o
n.nandudiayulnsfivsenoudisasann wag/mseayulng @fivsoluiarsusausa) Fednis

a =)

Sulsemuludnwazdniion lddrasiunssliiunssuiumndnfianusaangdunidoldiny

v.udndudiayulnsiUsenovnivaisans wag/msenvayulng (anIaludansususa
UBNWeN N,
a v 3 aa v ¢ ] <) °o o 1% 1 ~ A
Andndusiayulnsf ddiudsenavvesdnd waz/ussne Wuayulnsddgiuudnsaliidu

drulsznovvesdnivaz/misussinuudnduaisyiglindndusidudulununad n. w3e v, udus

=
N3E
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2 Jsznnenlgntguan/ldanzi

a LY (3

n.uandaeiayulnsguuuumtiunsmin

unandaeiayulnsldiudesdin wandaiayulnsnldiuwien nandautayulnsldiuimg

(enviundndaeiayulnsgluuugnussav) mandaeiayulnsilonieayn wdadusayulnsilivesny

3

a v 6

AnanfTaulns UL UURNUL U NI

andnsdueiayulnsgueuugnuseay

4.2.4 msduloulansuiin (Heavy Metal)

InUsENIARneNIsUNISHaadaaiayulng 13esismuaunun LAzt uveINans pstayulng
Y € aa d' dl o v A Y a & vV
wagnaninael 35013 wazliesulviferdunididesusewanisiasieidoyaayulng w.a. 2564
TamuanisUuauvaslanentingad

M19199 3 wanslansntnuazinaeNINgIU

YT Tavigniin NATININTFIY
1. #1591y (Arsenic) laiAu 5 d@ulududiu
2. uAALLi (Cadmium) LA 0.3 druluaudiuy
3, nei (Lead) laiAu 10 dau Tuaudiu
4. Usen (Mercury) TaitAu 0.5 dudrulududiu

Tindndusiayulnsussinmeunulvnevion
AINBIRANINISENNEMIAienNTnglY

A & [y aa
anulnsndusningnidinysenovretlany
win lesusniiuainsgiunisuuleulanegntn
Biaiue wadesliiulsnansualilu
UTENIANTENTIEIBITUGVNINGT 6 (8)

whiansesdayaiRayulnsayulng w.e.2562




23

4.3 f19819N13AIVANAMNNKENA I aULNS
1) swaUganmeany (FA THALAI CAPSULES)

1.1) dnwauzaeuen 1w JUse & nau 56

A 3 wansaneazlunisiinzanelas
anway: TaWen savRvy

i1 Thai Herbal Pharmacopoeia 2020

I._ | ?’L

N
NN 4 LLammLLmJeggaLLazmﬁmza'lﬂIﬁli

[ [ a a
ANYUE: LUUNIAEN Uiﬁiﬂﬂu%ﬂﬂfga FEVIRVN

1 PaansalunIne de 2565
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1.2) nmsuuilouqdunsd

NUNUINTFIY

1) F1uusmvesgdunigiiaigiulalagldoinia [ Total Aerobic Microbial Count
(TAMO)] (cfu/g 939 cfu/ml) ldunnnin 5x107

2) UIUTINVDBALAZST [Total Yeast and Mold Count (TYMC)] (cfu/g wse cfu/ml)
ladnnnia 5 x 10°

3) ﬁﬁu‘vﬁ‘émww (Specified microorganisms)
- wueawesside lala (Escherichia coli) Talsiannnan 10° cfu Tu 1 nfu
- luwuwwaluiuaan (Salmonella spp.) Tu 25 nsy

- luwueaeansiey (Clostridium spp.) Tu 1 N3

1.3) n1syuiUaulanzuiin

M13199 4 uaasnaaiiInsgrunsuuidaulansuineuaugaiimeatelas

YL Tavigniin NATININTFIY
1. @139y (Arsenic) laiiiu 5 drulududiu
2. uAALaL (Cadmium) laifiu 0.3 dulududiu
3. neia (Lead) laifiu 10 @ Tududiu

Talviu 0.5 audruluanuaiu

a. Usan (Mercury) v oa o e -
Tondnsnanayulnsussinneunulnevios

L3 A

AuBIAAUSNTLNNEMadenniingly

Y Aa

A
ayulnsndusningnildinysenouvedlany
win lesusniiuainsgiunisvuleulanenn
wiaiue wadesliifuliinanivualilu

UTENIANTENTIEIBITUGININGT 6 (8)

whiansesdayaiRayulnsayulng w.e.2562
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1.4) AURANAISAINUINUNLRAY

[ duwaugaun 10 e }

|

auazonionualgaiauUsavuadn

|

e minusazuaUgawazduinll

|

wnzdenualya

.

FadminueeudazuaUganasuinbl

’

Wiguigudmdnudazuaugatuiminiiseyliluaain

M%aiz‘qlﬁmwiaz monograph

'

[ QUAISYINNUY ]

A 5 uaasmsnageumitiniedevewalgaiinzatglasusazualya
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1.5) N13n3227062 (Disintegration Tester)

[ duenuAaUIILIL 6 We ]

eldadluneniiay 1 i

L3 Distilled Water

mvaNansavanelvigamgiiagluyae 37°C + 2°C

Waesoamaaautduian 30 ui

AN 6 uEAINITNATIUNITNTEEAIVBILAUgaTINTaTelas

fALUasnnaInThai Herbal Pharmacopoeia 2020
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ndl 1 - 2 1Wie linszanedi

l

[ A <
NINITNAADULNUBDAN 12 LUA

gwdinliitoundi 16 wia 270 18

Win nszaneslunaiitivus

NIUNISNAADU

l

l

UANINAEDU ] <«

Laile

!

Taleinun1snaasu

AN 6 UARINIIMATBUNTINITEANEAYaILAUYarmEaelaT ()
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1.6) Usunuanszdrdny (fin: Thai herbal Pharmacopoeia)

Usznaumensgnniaiswaulasnsiwlunlan

=~

guAUgatiineany (FA THALAI CAPSSULES

3

PN IUNUAITNIUAENTTUNNTNNANS

2,

(CoHs05) MIUTUNUTRYAAHRAINTTBLONANTATUEN

NSkAIM|

naaaulaeldid Liquid Chromatography
1. #1384 Mobile phase
w3snansazanelagld Yindu 52 d uay Methanol 48 du
2. M58y Standard
azanunse1iInganslasae Methanol wag dilute @e Mobile Phase Tsila
ALY 20, 40 , 60 , 80, 100 wag 140 ug per mL
3. w381 Sample
Lmzmmaaﬂmmmﬂﬁgaasmﬁ'aa 20 aUga anvutneen it be T dlo
Wrndn 400 mg anduldnsenasluly flask v round bottom Lina1sazane
Dichloromethane wag Methanol

a A

1.7) dainazaneandeiifinisldaaviazanelunssurunisudn wdndusidnsaguasingivitlalain

q

uazlefianeanagea

M15199 5 savinazateilinlsnsianuluguadgaiimzanalas

a1au Solvent Concentration limit Concern
(ppm)

1. Benzene 2 Carcinogen
Toxic and

2. Carbon tetrachloride a4 environmental
hazard

3. 1,2-Dichloroethane 5 Toxic

4. 1,1-Dichloroethene 8 Toxic
Environmental

5. 1,1,1-Trichloroethane 1500
hazard




M1919% 6 AdiazaneinvuaUsinaluguauganmeatelas
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a19u Solvent PDE (mg/day) Concentration
limit (ppm)

1. Acetonitrile 4.1 410
2. Chlorobenzene 3.6 360
3. Chloroform 0.6 60

4. Cumene 0.7 70

5. Cyclohexane 38.8 3880
6. Cyclopentyl methyl ether2 15.0 1500
7. 1,2-Dichloroethene 18.7 1870
8. Dichloromethane 6.0 600
9. 1,2-Dimethoxyethane 1.0 100
10. | N,N-Dimethylacetamide 10.9 1090
11. | N,N-Dimethylformamide 8.8 880
12. 1,4-Dioxane 3.8 380
13. | 2-Ethoxyethanol 1.6 160
14. | Ethyleneglycol 6.2 620
15.. | Formamide 2.2 220
16 Hexane 2.9 290
17. Hexane 2.9 290
18. | Methanol 30.0 3000
19. | 2-Methoxyethanol 0.5 50

20. | Methylbutyl ketone 0.5 50

21. | Methylcyclohexane 11.8 1180
22. | Methylisobutylketone 45 4500
23. | N-Methylpyrrolidone 53 530
24. | Nitromethane 0.5 50

25. | Nitromethane 0.5 50

26. | Pyridine 2.0 200
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M13199 6 fiviazareinmuasialusuaugaiinzanelas (de)

a19u Solvent PDE (mg/day) Concentration limit

(ppm)

27. Sulfolane 1.6 160

28. Tertiary-butyl alcohol5 35 3500

29. Tetrahydrofuran 7.2 720

30 Tetralin 1.0 100

31 Toluene 8.9 890

32 1,1,2-Trichloroethene 0.8 80

33 Xylene 21.7 2170

fviazanefifinanduiiui

Tnedesdifviazanglaiiiu 50 me/fu we 5000 ppm lnedassoluil
Acetic acid Heptane, Acetone Isobutyl acetate, Anisole Isopropyl acetate, 1-Butanol Methyl
acetate, 2-Butanol 3-Methyl-1-butanol, Butyl acetate Methylethyl ketone, tert-Butylmethyl ether
2-Methyl-1-propanol

adiazaenlinudayanianedIng e

1,1-Diethoxypropane Methylisopropyl ketone, 1,1-Dimethoxymethane Methyltetrahydrofuran,
2,2-Dimethoxypropane Petroleum ether, Isooctane Trichloroacetic acid, Isopropyl ether

Trifluoroacetic acid
1.8) Usunauansngndnnanisldmuusenansensaanaanauuing 6 (8)

9g5¥IeNseRNUTYNA

1.9) danuundue AnwualilunzifouiisursouseniAioanauuing 6(2) uaz 3

(a3)



2) enhudlenaunzurulongasaiiui 1 end (sw.) Uy 1(1.1)

2.1) dnwazarguan Wiy U9 & ndu 54

=
(? =y

Dy
U'IIIfﬂOL
Uauystauuoy

AN 7 wansguiwA lanauuzutou
ANWE : 8NUNART SATIRAWUSEIBUMINUY
7111 Abhaithaiherbs 2022
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2.2) Mmavuilouqdunsd

M19197 7 wanssgazdeadenmvungdunidlugriiudlouzviaday

32

& 1
y3olifnn

videayulng ([Afvdeluflans
Usaua) efinnsiuusenu
Tudnunizssseiiiion laid
RIUNTDRINIUNTEUIUNTT
NART A10150an9 A UNT S

YONNUAYAUNIY
IWIUTIYDY | IIUIUYDITAALALT qaunTdanIg
qaum?siﬁ [Total Yeast and (Specified
wigyiiulalagld | mold Count (TYMQ) microorganisms)
Ussnnrannuayulng 2IMA Cfu/g via cfu/m]
) [Total Aerobic
Count Microbial
(TAMQO)]
(cfu/g w7
cfu/mU)
n.uann e ayulngd ldannnd lsdannnd nuleaeside lala
Usgnouslgansanna wag/ 5x 107 5x10° (Escherichia coli)

Talainannian 10°Tu

1 Ay
lainvuwaliiuaan
(Salmonella spp.)
Tu 25 nSu
wuafiSaunsuaudinu
¥ (Bile-tolerant gram
negative bacteria) wulg
11nn31 10%cfu Tu 1 sy
730 1 Jaaans
lainvugaluiuaan
(Salmonella spp.)

Tu 25 n5u %30 25
GRALE
linueaveside ala
(Escherichia coli)

Tu 1 nSu w30 1 Tagans
lainunasansiney
(Clostridium spp.)

Tu 1 05U v50 1 Nadans
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2.3) nMsUuilaulaneniin

A1519% 8 wanwnein1sUuaulansrinlug1uinitauzvudau

YL Tavigniin NATININTFIY
1. d13uy (Arsenic) TsiiAiu 5 danlududu
2. waALes (Cadmium) TaiiAu 0.3 daulududiu
3, neh (Lead) Tty 10 dau Tuaudu
a Usen (Mercury) A 0.5 audiulududiu

Y a Y L3 )
Tindndausiayulnsussinmeunulvevion

6 A

MINBIRANINISENNEMIaIRnNTnglY

[

A & Aa
ayulnsndusningnidinusznovvetlans
win lesusniiuainsgiunisuuleulanentn
wiiniue uafesliifulsinanivualilu

UIzNIANIENTNEBTITUFUNINT 6 (8)

wiansesvUnyeRayulnsayulng w.e.2562

= 1 =~

2.4) Ysunauansdrdngianiziinisnandsteansdrfgyngnsusaisvinvieaainvsaianaisiniu

v aa v ¢

nanfusayulnsuseasd Ay nTiaNuduNusivaTInA

v

%

Joyanuaainvselena1smivenfungileuivdinnuanenIsun1semsuazen



2.5) fivhazangandnenifimsldfinazanelunszurumsndandndnsidnsaguasingiiv (Mlily

Uaziena LL’élaﬂ'é)ﬁ'é]é)

AN5199 9 Aavinazatenlialsasranulugntiwdlauzvrudeu

a0 Solvent Concentration limit Concern
(ppm)
1. Benzene 2 Carcinogen
Toxic and
2. Carbon tetrachloride a4 environmental
hazard
3. 1,2-Dichloroethane 5 Toxic
4. 1,1-Dichloroethene 8 Toxic
Environmental
5. 1,1,1-Trichloroethane 1500
hazard

A15199 9 Ainazatennvuadsuiadluentndlousvnutou (sa)

a1nu Solvent PDE (mg/day) Concentration
limit (ppm)

1. Acetonitrile 4.1 410
2. Chlorobenzene 3.6 360
3. Chloroform 0.6 60

4. Cumene 0.7 70

5. Cyclohexane 38.8 3880
6. Cyclopentyl methyl ether2 15.0 1500
7. 1,2-Dichloroethene 18.7 1870
8. Dichloromethane 6.0 600
9. 1,2-Dimethoxyethane 1.0 100
10. | N,N-Dimethylacetamide 10.9 1090
11. | N,N-Dimethylformamide 8.8 880
12. 1,4-Dioxane 3.8 380




A15199 9 ArvinazatennuaUsu T lugndwdlanzunudeay (se)
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a19u Solvent PDE (mg/day) Concentration
limit (ppm)

13. | 2-Ethoxyethanol 1.6 160
14. | Ethylenesglycol 6.2 620
15.. | Formamide 2.2 220
16 Hexane 2.9 290
17. Hexane 2.9 290
18. | Methanol 30.0 3000
19. | 2-Methoxyethanol 0.5 50
20. | Methylbutyl ketone 0.5 50
21. | Methylcyclohexane 11.8 1180
22. | Methylisobutylketone 45 4500
23. N-Methylpyrrolidone 5.3 530
24. | Nitromethane 0.5 50
25. | Nitromethane 0.5 50
26. Pyridine 2.0 200
27. | Sulfolane 1.6 160
28. | Tertiary-butyl alcohol5 35 3500
29. | Tetrahydrofuran 7.2 720
30 | Tetralin 1.0 100
31 Toluene 8.9 890
32 1,1,2-Trichloroethene 0.8 80
33 Xylene 21.7 2170
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favazanedifanuduive

Tnedeadiirhazaidlsitiu 50 me/Su wse 5000 ppm Taeilansseluil
Acetic acid Heptane, Acetone Isobutyl acetate, Anisole Isopropyl acetate, 1-Butanol Methyl
acetate, 2-Butanol 3-Methyl-1-butanol, Butyl acetate Methylethyl ketone, tert-Butylmethyl ether
2-Methyl-1-propanol

Fvhazaneiilinudeyanieiwine o awe
1,1-Diethoxypropane Methylisopropyl ketone, 1,1-Dimethoxymethane Methyltetrahydrofuran,
2,2-Dimethoxypropane Petroleum ether, Isooctane Trichloroacetic acid, Isopropyl ether

Trifluoroacetic acid

2.6) Ysuauansignanianisldnudszniansensisiioanaun1uung 6 (8)

pgI¥MININTeRNUTENA

2.7) A1AMUTUNTA-ANS

JaAranudunsa - a9 #2e pH Meter

[ W38 sample ]

|

Rinse 177@ (Probe) M@ Distilled water.

|

Rinse Wil (Probe) fe sample 1antiae

|

JUIn (Probe) Tringfenansansazans

Y

NFINkazUUANAN

A 4

[ UNISYINNY ]
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A9 8 uanen15InA1ANLTuNsA - A A28 pH Meter

2.8) Usunaueiiauaanasead (%v/v) wwisnandnaiayulnssluuuiviinfuuseniund
ARLUa931n Thai herbal Pharmacopoeia 2020

liiaueanagadlunszuiunsugn
p85¥nININNTeRNUTENA

2.9) Y311asus5

%

JayanuaaInrIelenasfiiueNTungleuiudinuanenIIINIToIMISLAZE

2.10) Yamuunduginvualilunzsidesunisunsauseniaduiioannuuingi 6(2) uas 3
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4.4 \p309ianldlun1sAuANAMATNHEASMIaULNS

M19197 10 A3uERIRIREATRNaN TlunTAUANAMMIWHEAS M ERULNS

. i A Talu T lun159Aszi/
an GERRED)
&0 ASTUIUNS NAFaU
1. Tdluniste | wanduagUuuUne
STnaen gdln ualea 1
gudln uaUya gnnaoy
g1gnNARY
AN 9 LEANLATDIVIUINUNENS
(Top-loading balance)
DU WENINRBUTARA 2566
2. UNGRERTL NngULUY
ALY
ASYUIUNITT
— NG RR
S avldenas
AW 10 WEAWLATBIVIAIMSUIUIATIZA
(analytical balance)
DU UAINYRLUARR 2566
3. N1INTLANLA ggin
[~
VYOI wAUYa
wAUYa YIRNNADU
g1gnnaRY
AN 11 LEAILATIINAFTDUNITNIZANYA
(Disintegrator)
731 : SCILUTION 2023
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M13197 10 A3uERRIREATaNaN lTlun1TAURNAMMINHEASMaalUlnS (d8)

. . T#lun1s3msgi/
an d s 14unse
A58 FlUNsZUIUNIS
oru Nagau
4. naaeulangrinlaun A15a¥aY919874
!7 “ ANINAFBU mamﬁmsﬁagulws
i i; :ﬁ e @139y (Arsenic)
—_— G w— wARALHEY (Cadmium)
fzn (Lead)
AN 12 1ATanndaulany Usan (Mercury)
(Atomic Absorption Spectrometer)
731 : News Medical Life Sciences 2023
5. naaauAULdu AR uTIFURUY
o O \ 2
= ASA - AN YIRS
w 2898111 871ATY
2A 13 1r3aadnanudunsa - A9
(PH meter)
11 : SPSLAB 2023
6. NTIATIENENT NNFULUY

Al 14 1a3aq High performance liquid
chromatography (HPLC)
i - Augusta University 2023
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M13197 10 A3uERRIREATaNaN lTlun1TAURNAMMINHEASMaalUlnS (d8)

. i A THlun159msE9/
an GERRED) Tglunszuaunisg
ﬁl‘U nasiau
] <
T. NAADUAITULLUY &L36
YBILLIA
AN 15 LEALATIIAANULIIVDILIINEN
(Hardness Tester)
M1 U3 gedlegtu 911in 2566
8. NAABUAINUNTDUVD gdin
<
SRlENg
AN 16 BENILATBIINAIIUNTDU
(Friability Tester)
1 uSEn eddlegdu 9110 2566
9. NAFDUAINULA gADaN A
g1ASL/DuaTU

~ !
'y
m!

AN 17 LENLASIIIANUN
(Viscometer)

U USEN LOE.LDA.LDE 910A 2566
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M15197 10 A31uEAdRIRE1ATaINaNlTlun1sAUANAMMWKEASuaayUlnS (s8)

R
AN 18 LEAILATIIINAIIUNUN

(Digital vernier caliper)

fisn - Thai metrology 2023

. i A Talun1s3mseii/
an GERRED) T lunszuaunis
U nasiau
(] [~ @
10. FPANUNUIBLIIR SRltg
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UNNA 5

ayUuasdaiauanue

nsInvialensevanAu nNaadusiaulnsatull enduitenimegeuniudsenie

[J a

AnNITUNIINARS sty ulng 1309 IArUANAUAINLAzTaN T MUALRNITVRINARS Tty ulng uag
naniNueIIsn1s karteulufeitunivdesusemansiiaszvinandamiayulng wa. 2564 59089
MWMigﬁu*&J’]m{ulWﬂVIS auvud w.f. 2563 (Thai herbal pharmacopoeia 2020) , United Stated

Pharmacopoeia 43 LLasLLujﬂﬁﬁa%aﬂaﬂﬁﬂila%La% (ICH; International Council on Harmonization)

5.1 asunanisAne

nUsenIAnuznssuNIsNaadusiayulng 1309 ITAuANAmA LAz YA T MUARNIZ VDY
nanSuaayulng uasndninaeiisnis wazeulufeituntdsdesusomanisinszindndosiayulng
W.A. 2564 aguiiten1snaaeu (Testing Parameters) MuUULUUNAASUalARL

1 =

1.1 AnwaEAEUBN WU U1 & NAU 5d

U

a

1.2 ﬂﬁﬂuﬁyauvﬁa@auw%é

1.3 msvudewlavemin

1.6 mauanssiniiiniegs

1.5 natlunisnszane

1.6 USinauansedndny annginnsnanérsisansedfyiignsnsesvih nioaan wielonans
Afundndaeiayulng

1.7 dhazaeandansaininisldmshazanslunssuiunsmdandndusiduioguuas fngau 7
Lildthuasiefiaweanssed

1.8 U%mmﬁgﬂﬁﬁmmﬂ%’mmizmﬂmzm’mﬁaaﬂmmmmﬁ 6 (8)

1.9 Farnunduq Aicuualilunsfewhdu weussnmensenssfioanmuung 6 (2) uas (3)

1.10 USunauweanagad (%v/v) Lawwmémﬁmsﬁagﬂmgﬂquﬁwﬁm%’wizmuﬁﬁwﬁa

waanogadludiulsenaunseldiafialoanagedlunssuIUNITHER



a3

5.2 UDLdUBLUY

[ [J

fawdnusgnienuenssuNsHandusiayulng 389 BAmvAuAMA LA TaMTUALRNNZ YRS

Ly o

nanSuaayulng uasndninaeiisnis wazReulufgituntdsdesusemanisinssindndosiayulng

W.A. 2564 lan1muaiatanisnaaeu (Testing parameters) HansauiayulnslunisaiuaununInug?

(% (Y L3

WAgIUIANIINAAOULIITR Uaztitelindndusilnun nifuaglauInsgIuiiay e1aiiunmaaeu

v

&
JU

A0V suuuy NNSNAFDUN LU UNULAN

1. gdin ANULDIvaNIInen (Hardness Tester)
AMUNTauaAing (Friability Test)
AnNTsazane (Dissolution Test)

ANUMUNUBALIRET (Thickness)

o

2. Y1A3Y, BLlatU ANANURUEA (Viscosity test)

1YBNAINTUBIIRANINDINT LURIUTEAIRNEER SR Watdunistesiunisiinennislaiag
UszasAnnudndueiayulng uasiiuiudeyalunainudndueinell sauiaenseduninsgiundndue

ayulnslifinaunin wazanusalimawnusunudagiulunsdininnnzeunuiagiuuaunauy Wudu



a4

UFTUIUNTY

nsumMsunndunulnguaznisunmdniaden. anunsainnuiuiutudiukaziinisisuudad
yalan (VUCA World). unuinvessitayulnsuazetunulneluaaiunisallsalain-19 ssuia:

ASUASENNEWHU N NISWINgNILEDN 2564,

v v

neandnduriagulng d1dnuanuenIsun1TeImskazel. wsessUygAnandaeiayulng

A7)

3

W.A1.2562 d11N9UAINTSITfiuieIRNM AL BN S UAN N UsUT YU 2562,

neIHan AU lng. A 1UNUANENTIINITEIMITUAZEN. LUININITATELLENATSINDYBOUR N

Han ey ulng.5-9.

ANraUNTIUNITABUAN oV unslouuarsuluay I nTnndunssu. sULUUvesen.

1, editor 2562.

UseniAamznssunseandasianulng 1309 InsmvauannnLazte i TuARNIgY0Y
nandaiayulng wagndninae 35013 wasleuluferiuniideiusemansinszvinanduiayulng

W.A1.2564.599R91UN a9iudl 25 waednieu 2564.
FA THALAL Thai Herbal Pharmacopoeia 2020.
LLﬂ‘LJsgaﬁmzmsﬂ% 2565 [cited 2566. 08.02]. Available from: https://www.chula.ac.th

/highlight/50239/.

dnuANENIIUNTEIMNSHALEN. e1Usvauayulnswis (sw.) Jeu¥ 1 (1.1) TayBewanuviawid

Auayulng wA2564. 1: USE insnma 91n p. 45,

uninendendiea. 103 et wiminans (Top-loading balance) 2566 [cited 2566 08.02]. Available from:

https://iLmahidol.ac.th/e-media/balances/balance/type_component.htm.

WAMNEIFBUTRAA. 1A3 89T T UINILATIEY (analytical balance) [cited 2566. 08.02.1.

Available from: https://iL.mahidol.ac.th/e-media/balances/balance/type component.htm.
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https://il.mahidol.ac.th/e-media/balances/balance/type_component.htm
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UTIUIYNTH (61D)

SCILUTION. 1A3 8an1adaun1snszane sy (Disintegrator) 2023 [cited 2566. 08.02]. Available

from: https://www.scilution.com/products_detail/view/4139783.

Sciences NML. ATOMIC ABSORPTION SPECTROMETERS 2023 [cited 2022. 08.02]. Available

from: https://www.news-medical.net/210VGP-Atomic-Absorption-Spectrophotometer-from-Buck.

SPSLAB. 1A5 p9¥amuLdunsa-A1e (PH meter) 2023 [cited 2566. 08.02]. Available from:

https://www.labsps.com/?s=ph+meter&post type=product.

University A. High performance liquid chromatography (HPLC) 2023 [cited 2023 08.02].

Available from: https://www.augusta.edu/scimath/chemistryandphysics/analysis-facility/hplc.php.

Utluillogdu $1dn. 1n3eatamnuudsveaiinn (Hardness Tester) 2566 [cited 2566 08.02].

Available from: https://www.scilution.co.th/product/hardness-tablet-tester-monsanto/.

usumledlogdu 91dn. 1a3eaTani1unseu (Friability Tester) 2566 [cited 2566. 08.02].

Available from: https://www.scilution.co.th/product/friability-tester-ft-20/.
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5.2 LIMIT TESTS HEAVY METALS IN HERBAL DRUGS AND HERBAL DRUG
PREPARATIONS

Caution When using closed high-pressure digestion vessels and microwave laboratory
equipment, be familiar with the safety and operating instructions given by the
manutacturer.

Apparatus

The apparatus typically consists of the following:

(a) a digestion flasks, polytetrafluoroethylene, perfluoroalkoxy polymer, quartz or glass flasks with a
volume of 20 to 150 mL, fitted with a tightly closed closure, a valve to adjust the pressure inside the
container and a polytetrafluoroethylene tube to allow release of gas;

(b) a programmable microwave oven (e.g., with a magnetron frequency of 2450 MHz, with a selectable
output from 0 to 1500+70 W in 1 per cent increments);

(c) an atomic spectrometer, an inductively coupled plasma-atomic emission spectrometer, or an
inductively coupled plasma-mass spectrometer.

Method

Carry out the test as described in the “Atomic Spectrometry: Emission and Absorption” (AAS)
(Appendix 2.3), “Inductively Coupled Plasma-Atomic Emission Spectrometry” (ICP-AES) (Appendix 2.10),
or “Inductively Coupled Plasma-Mass Spectrometry” (ICP-MS) (Appendix 2.10).

Deviations from the experimental parameters of the sample preparation procedure and the method
description below are acceptable provided that the validation requirements are met and the system
suitability test is fulfilled on the day of the analysis.

SAMPLE PREPARATION

(Note Clean all the glassware and laboratory equipment with a 1 per cent w/v solution of nitric acid
before use. All liquid samples should be weighed.)

Use either of the following methods.

Method | Wet Digestion

FOR ARSENIC, CADMIUM AND LEAD

Test solution Transfer about 250 mg of the herbal drug, coarsely powdered and accurately weighed, to
a 100-mL glass beaker (in case of liquid samples, use 5 g). Add 2.5 mL of a 50 per cent v/v solution of
heavy metal-free nitric acid, mix well, cover, and heat on a water-bath for 15 minutes. Allow to cool and
add 5 mL of heavy metal-free nitric acid. Reheat on a water-bath for 60 minutes or until completely
digested. Transfer the solution to a 50-mL volumetric flask and dilute to volume with water. Filter or
centrifuge at 3421 x g (3000 rpm) for 10 minutes, if necessary. Prepare simultaneously the blank solution
by carrying out the digestion in the same manner as for the test solution.

FOR MERCURY

https://bdn.go.th/thp/ebook/qQWcZUtIpR9gC3q0GT5gMJq0qT5co3uw 1/6



2/15/23, 1:59 PM 5.2 LIMIT TESTS HEAVY METALS IN HERBAL DRUGS AND HERBAL DRUG PREPARATIONS - sihsnunasgiuenayulnsineg ns...

Proceed as directed under the determination for arsenic, cadmium and lead except using a 100-mL
volumetric flask in place of a 100-mL beaker and heat in a water-bath. The temperature of a water-bath is
60°.

Method Il Closed Vessel Digestion or Microwave Digestion

TEST SOLUTION In a digestion flask, place the prescribed quantity of the substance to be examined
(about 500 mg of the herbal drug, in No. 7400 powder). Add 4 mL of heavy metal-free hydrochloric acid
and 6 mL of heavy metal-free nitric acid. Close the flask tightly. Place the digestion flasks in the
microwave oven. Carry out the digestion in 3 steps according to the following programme, used for 7
flasks each containing the test solution: 80 per cent power for 15 minutes, 100 per cent power for 5
minutes, 80 per cent power for 20 minutes.

At the end of the cycle, allow the flasks to cool in air or water. After cooling, open each digestion flask
and introduce the clear, colourless solution obtained into a 50-mL volumetric flask. Rinse each digestion
flask with two 15-mL portions of heavy metal-free dilute nitric acid, collect the rinsings in the volumetric
flask and dilute to 50.0 mL with water. Modifiers (e.g., in the case of AAS with electrothermal atomization,
1.0 mL of a 1 per cent w/v solution of magnesium nitrate and 1.0 mL of a 10 per cent w/v solution of
ammonium dihydrogen phosphate) and stabilizing agents may be used, if necessary.

BLANK SOLUTION Mix 4 mL of heavy metal-free hydrochloric acid and 6 mL of heavy metal-free nitric
acidin a digestion flask. Carry out the digestion in the same manner as for the test solution.

Determination of Arsenic, Cadmium and Lead
Using AAS with Electrothermal Atomization

Carry out the test as described by the “Atomic Spectrometry: Emission and Absorption” (Appendix
2.3) and measure the content of arsenic, cadmium and lead by the “Method of Direct Calibration”
(Method I, Appendix 2.3) or by the “Method of Standard Additions” (Method Il, Appendix 2.3), using
standard solutions of each heavy metal and the instrumental parameters recommended in Table 1.

The absorbance value of the blank solution is subtracted from the value obtained with the test

solution.
Table 1 Instrumental Parameters for AAS with Electrothermal Atomization

As Cd Pb

Wavelength nm 193.7 228.8 283.5

Slit width nm 0.5 0.5 0.5

Lamp current mA 10 6 5

Ignition temperature °C 1400 800 800

Atomization temperature °C 2600 1800 2200

Gas flow rate L/min 3 3 3

Determination of Arsenic, Cadmium and Lead
Using AAS with Cold-Vapour or Hydride Atomization
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Carry out the test as described by the “Atomic Spectrometry: Emission and Absorption” (Appendix
2.3) and measure the content of arsenic and mercury by the “Method of Direct Calibration” (Method |,
Appendix 2.3) or by the “Method of Standard Additions” (Method Il, Appendix 2.3), using standard
solutions of arsenic or mercury and an automated continuous-flow hydride vapour generation system.

The absorbance value of the blank solution is subtracted from the value obtained with the test
solution.

ARSENIC

Sample solution To 19.0 mL of the test solution or of the blank solution as prescribed above, add 1
mL of a 20 per cent w/v solution of potassium iodide. Allow the test solution to stand at room temperature
for about 50 minutes or at 70° for about 4 minutes.

Acid reagent Use Heavy metal-free hydrochloric acid.

Reducing reagent Prepare a 0.6 per cent w/v solution of sodium tetrahydroborate in a 0.5 per cent
w/v solution of sodium hydroxide. The recommended instrumental parameters in Table 2 may be used.
MERCURY

Sample solution Use Test solution or Blank solution, as prescribed above.

Acid reagent Prepare a 51.5 per cent w/v solution of heavy metal-free hydrochloric acid.

Reducing reagent Prepare a 1.0 per cent w/v solution of stannous chloride in heavy metal-free dilute
hydrochloric acid.

The recommended instrumental parameters in Table 2 may be used.

Table 2 Instrumental Parameters for AAS with Cold-Vapour or Hydride Atomization

As Hg
Wavelength nm 193.7 253.7
Slit width nm 0.2 0.5
Lamp current mA 10 4
Acid reagent tlow rate mL /min 1.0 1.0
Reducing reagent tlow rate mL /min 1.0 1.0
Sample solution tlow rate mL/min 7.0 7.0
Absorption cell Quartz (heated) Quartz

(unheated)

Nitrogen tlow rate L/min 0.1 0.1

Determination of Arsenic, Cadmium, Mercury, and Lead
Using ICP-AES
Carry out the test as described by the “ICP-AES” (Appendix 2.10) and measure the content of arsenic,
cadmium, mercury, and lead by the “Method of Direct Calibration” (Method I, Appendix 2.3), using
standard solutions of each heavy metal or a mixture of all measured metals, and the instrumental
parameters recommended in Table 3.
The emission value of the blank solution is subtracted from the value obtained with the test solution.
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Table 3 Instrumental Parameters for ICP-AES

As Cd Hg Pb
Wavelength nm  193.696/ 214.438/ 184.950/ 220.351/
197.197/ 226.502/ 253.652/ 283.306/
189.042 226.802 435.835 168.215
Ar, Monitorline nm  430.010 430.010 130.010 430.010
Plasma energy w1200 1200 1200 1200
Peak algorithm with yes ves ves ves

background correction

Determination of Arsenic, Cadmium, Mercury, and Lead
Using ICP-MS

Carry out the test as described by the “ICP-MS” (Appendix 2.10) and measure the content of arsenic,
cadmium, mercury, and lead by the “Method of Direct Calibration” (Method I, Appendix 2.3) using
standard solutions of each heavy metal and the analytical isotopes and additional masses recommended
in Table 4.

The signal intensity of the blank solution is subtracted from the value obtained with the test solution.

System Suitability

A system suitability test must be carried out on the day of the analysis to ensure that the sample
preparation and measurement system are appropriate.

Acceptance criterion for preparation of sample solution A clear solution is obtained.

Acceptance criterion for measurement system The measured concentration of a standard solution
of the metal at a concentration within the range of the used calibration curve does not differ from the
actual concentration by more than 20 per cent.

Table 4 Recommended Analytical Isotopes and Additional Masses for ICP-MS

Isotope Element of Interest
75 Arsenic
106, 108, 111, 114 Cadmium
202 Mercury
206, 207, 208 Lead

Validation Requirements
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The analytical procedures used must be validated in accordance with the relevant general methods as
described in the “Atomic Spectrometry: Emission and Absorption” (Appendix 2.3), “ICP-AES” (Appendix
2.10) and “ICP-MS” (Appendix 2.10). Additionally, the following criteria must be fulfilled.

Specificity

Specificity is the ability to ensure that the analytical procedures for sample preparation and
measurement allow a reliable determination of the metal(s) in the presence of components (e.g., carrier
gas, impurities, matrix) that may be expected to be present.

Acceptance criteria The procedure must be able to assess unequivocally each heavy metal to be
determined with this procedure in the presence of components that may be expected to be present,
including other heavy metals, matrix components and other sources of interference; specificity is
demonstrated by complying with the accuracy requirement for the metal(s) to be determined.

Range

The calibration range of each metal is within the linear range of the method; test solutions containing
residues at a level outside the calibration range may be diluted to concentrations within the calibration
range.

Acceptance criterion Range is demonstrated by complying with the recovery requirement.

Accuracy

Verify the accuracy using a certified reference material or by performing a test for recovery.

RECOVERY Recovery may be determined on a sample of the substance to be examined, spiked with a
known quantity of a reference standard of the metal (three concentration levels in the range of 50 to 150
per cent of the intended specification limit, even if the original concentration of the reference standard is
at the specified value), in triplicate.

Acceptance criterion Spike recovery is within 70 per cent and 150 per cent for the mean of three
replicates at each concentration.

Repeatability

TEST SAMPLES Either six independent samples of the substance to be examined spiked with a
suitable reference standard at the specified concentration level, or three concentration levels prepared in
triplicate.

Acceptance criterion The relative standard deviation is in both cases not greater than the value
indicated in Table 5.

Table 5
Concentration Range of the Metal Repeatability Intermediate Precision
(mg/kg) (RSD) (Per Cent) (RSD) (Per Cent)
0.01-1 20 32
= 1 10 lfJ

Intermediate Precision
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The effect of random events (intra-laboratory variations) on the analytical precision of the method must
be established. Acceptable experiments for establishing intermediate precision include performing the
repeatability analysis on different days, or with different instrumentation, or with different analysts. Only
one of the three experiments is required to demonstrate intermediate precision.

Acceptance criterion The relative standard deviation is not greater than the value indicated in Table 5.

Limit of Quantification

Determine the lowest concentration meeting the acceptance criterion. Use the results from the
accuracy study.

Acceptance criterion The limit of quantification is below the specification limit.

Limit of Detection (only Applicable to Limit Tests)

Determine the lowest concentration giving a signal clearly distinct from that obtained with a blank
solution.
Acceptance criterion The limit of detection is not more than 0.1 times the concentration of the
specification limit.
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1.16H DOSAGE FORMS OF HERBAL DRUGS

HERBAL DRUGS

Herbal drugs are mainly whole, fragmented or cut, plants, parts of plants, algae, fungi, lichens, some
of which are also derived from animal or mineral sources. They are usually in dried forms, but sometimes
fresh, and also including certain unprocessed plant exudates. Herbal drugs are precisely defined by their
scientific name (genus, species,variety and author).

Production Herbal drugs are obtained from natural or cultivated/domesticated origins. Suitable
collection, cultivation, harves ting, drying, fragmentation and storage conditions are essential to
guarantee the quality of herbal drugs.

Herbal drugs are, as far as possible, free from impurities such as soil, dust, dirt and other
contaminants such as fungal, insect and other animal contaminations

If a decontaminating treatment has been used, it is necessary to demons trate that the constituents
of the plant are not affected and that no harmful residues remain.

Foreign matter Where applicable, the herbal drugs comply with the limits prescribed in the
monograph.

Pesticide residues Herbal drugs comply with the “Pesticide Residues” (Appendix 7.22H) taking into
account the nature of the plant, where necessary the preparation in which the plant might be used, and
where available the knowledge of the complete record of treatment of the batch of the plant.

Loss on drying or Water Where applicable, the herbal drugs comply with the limits prescribed in the
monograph. A determination of water is carried out for herbal drugs with a high volatile oil content.

Heavy metals See under Arsenic and Heavy Metals in the General Notices of the Thai
Herbal Pharmacopoeia.

Microbial limit The products consis ting of herbal drugs comply with the “Limits for Microbial
Contamination” (Appendix 10.5).

Packaging and storage Herbal drugs should be kept in well-closed containers, protected from light.

CAPSULES

This appendix should be read in conjunction with Appendix 1.16 under Capsules.

Capsules are solid dosage forms with hard or soft shells.The different categories of capsules that
exist include hard, soft and delayed-release capsules (enteric capsules). Hard capsules and delayed-
release capsules contain crude drug powder or crude drug extract(s) or a combination of both, all with or
without suitable excipient(s). Soft capsules usually contain crude drug extract(s), with or without suitable
excipients(s).

Disintegration Capsules comply with the “Disintegration Tes t for Tablets and Capsules” (Appendix
4.23).

Weight variation Weigh individually ten capsules. Open each capsule without losing anypart of the
shell and remove the contents as completely as possible. For hard capsules, clean the shell with a small
brush. For soft capsules, wash the shell with ether or other suitable solvent and allow to s tand until the
odour of the solvent is no longer perceptible. Weigh the shell. The weight of the contents in each capsule
is the difference between the weighings.
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Compare the weight of the contents in each capsule with the labelled weight or with the average
weight for the capsules in which assay required or no labelled weight stated. Unless otherwise directed in
the monograph, not more than two of the individual weights deviate from the labelled weight or the
average weight by more than the percentage deviation of 10 per cent and none deviates by more than
twice that percentage.

EXTRACTS

Extracts are liquid (liquid extracts), semi-solid (soft extracts and oleoresins) or solid (dry extracts)
preparations, obtained from herbal drugs. The constituents of interest are completely or partially
separated from other components with the aid of water, ethanol or other suitable solvents.

For this Pharmacopoeia, the solvents preferred are ethanol, water or ethanol-water mixtures. In case
of other solvents being used, the test for residual solvents shall be demonstrated by the acceptable
validated methods. This extraction process involves the removal of the desired constituents from the
herbal matter with suitable menstrua, the evaporation of all or nearly all of the solvent, and the adjustment
of the residual fluids, masses, or powders to the prescribed standards. Extracts may be subjected to
processes that increase the content of characterized constituents, decrease the content of unwanted
constituents, or both. Extracts with no added excipients or inert substances and no processing beyond
the extraction are called native or genuine extracts.

Production

Herbal drugs, solvents and other materials used for the preparation of extracts are of suitable quality
and where applicable comply with the requirements of any relevant monograph in the Pharmacopoeia.
Where justified, herbal drugs used for the production of extracts may exceed the limits for heavy metals
specified in the “Herbal Drugs” (Appendix 1.16H) provided that the resulting extract satisfies the
requirements for heavy metals (Appendix 5.2).

Different batches of the herbal drug which are compliant with the relevant monograph, or in the
absence of an individual monograph with other suitable specifications, may be combined prior to
extraction to achieve a certain range of content for one or more constituents in the herbal drug to be
extracted. The herbal drug may also undergo a preliminary treatment, for example, grinding, inactivation
of enzymes or defatting. In addition, unwanted constituents
(e.g., toxic constituents) or unwanted matter (e.g., insoluble matter) may be removed at a suitable stage in
the production process.

Where solvents are recovered from the production process, such recovered or recycled solvents
may be used, provided that the recovery procedures are controlled and monitored to ensure that solvents
meet appropriate standards before re-use or admixture with other approved materials. Water used for
preparation of extracts is of suitable quality such as Purified Water.

Where applicable, extraction liquors are concentrated to the intended consistency using suitable
methods, usually under reduced pressure and at a temperature at which deterioration of the constituents
is reduced to a minimum. Essential oils that have been separated during processing may be restored to
the extracts at an appropriate stage in the production process. Suitable excipients or inert substances
may be added at various stages of the production process for technological reasons (for example, as part
of the drying process or to improve the homogeneity or consistency of an extract). For some extracts,
suitable inert excipients may also be added to adjust one or more constituents to a defined content.
Suitable inert substances may be added as carriers or diluents to improve physical characteristics.
Suitable stabilizers, antioxidants, antimicrobials, and other preservatives may be added to preserve the
integrity, where justified and authorized.
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Extraction with a given solvent leads to a typical content of selected constituents in the extracted
dry matter; during production of extracts, purification procedures may be applied that increase the
content of these selected constituents with respect to the expected values; such extracts are called
refined extract.

Where applicable, as a result of analysis of the herbal or animal matter used for the production of
extracts, tests for microbiological quality, heavy metals, aflatoxins, and pesticide residues in the extracts
have to be carried out.

Pesticide residues Unless otherwise stated in the monograph, the extracts comply with the
“Pesticide Residues” (Appendix 7.22H). Where justified, this test may be totally or partially exempt when
the complete history (nature and quantity of the pesticides used, date of each treatment, during
cultivation and after harvest) of the treatment of the batch is known and can be checked precisely and
according to good agricultural and collection practice (GACP).

Labelling The label on the container states (1) the herbal or animal matter used; (2) whether the
extract is liquid, soft, oleoresin, or dry; (3) the composition of the extraction solvent; (4) where applicable,
that fresh herbal or animal matter has been used; (5) where applicable, that the extract is “refined”; (6) the
name and amount of any excipient or inert substance used; (7) where applicable, that the content of
constituents (markers) have been
used for quantification and (8) the range of starting material: final extract (Drug: Extract Ratio or DER).

Liquid Extracts

Liquid extracts are liquid preparations of which, in general, one part by mass or volume is equivalent
to one part by mass of the original dried herbal or animal matter. These preparations are adjusted, if
necessary, so that they satisfy the requirements for content of solvent, and, where applicable, for
constituents or dry residue.

Production Liquid extracts are prepared using ethanol of a suitable concentration and/or water
together with, where necessary, other substances to extract the herbal drug, or by dissolving a soft or dry
extract of the herbal drug (which has been produced using the same extraction solvent as would be used
to prepare the liquid extract by direct extraction) in either ethanol of the required concentration or water.

Liquid extracts produced from soft or dry extracts do not contain any excipients other than those
that would be present in the liquid extract prepared by direct extraction. However, exceptions may be
justified in certain cases such as when the soft extract used to produce the liquid extract contains
stabilizers, antioxidants or antimicrobial preservatives that have been added to ensure its stability.

Liquid extracts are adjusted, if necessary, so that they satisfy the requirements for content of
solvent. Liquid extracts may be filtered, if necessary. A slight sediment may form on standing.

Relative density Where applicable, the liquid extract complies with the limits prescribed in the
monograph.

Ethanol content For ethanolic liquid extracts, carry out the “Determination of Ethanol” (Appendix
6.5). The preparation complies with the limits prescribed in the monograph.

2-propanol Not more than 0.05 per cent v/v of 2-propanol for ethanolic liquid extracts unless
otherwise prescribed.

Dry residue In a flat-bottomed dish about 50 mm in diameterand about 30 mm in height, introduce
rapidly 2.0 g or 2.0 mL of the extract to be examined. Evaporate to dryness on a water-bath and dry at
105° for 3 hours. Allow to cool in a desiccator over self-indicating silica gel or other suitable desiccants
and weigh. Calculate the result as a percentage or in grams per litre.

Packaging and storage Liquid extracts shall be kept in well-closed containers, protected from light.
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Labelling The label on the container states in addition to the requirements listed above (1) where
applicable, the ethanol in per cent v/v in the final extract; (2) the concentration of any added antimicrobial
preservative.

Soft Extracts

Soft extracts are semi-solid preparations obtained by evaporation of the solvent used for
preparation. Soft extracts generally have a dry residue of not less than 70 per cent w/w. They may contain
suitable antimicrobial preservatives.

Dry residue In a flat-bottomed dish about 50 mm in diameter and about 30 mm in height, weigh
rapidly 2.0 g of the extract to be examined. Heat to dryness on a water-bath and dry at 105° for 3 hours.
Allow to cool in a desiccator over self-indicating silica gel or other suitable desiccants and weigh.
Calculate the result as a percentage weight in weight. Where applicable, a monograph on a soft extract
prescribes a limit test for the solvent used for extraction.

Packaging and storage Soft extracts should be kept in tightly closed containers, protected from
light.

Labelling In addition to the requirements listed above, the label on the container states the
concentration of any added antimicrobial preservative.

Oleoresins

Oleoresins are semi-solid preparations composed of a resin in solution in an essential and/or fatty oil
and are obtained by evaporation of the solvent(s) used for their production.

The following requirements apply to oleoresins produced by extraction and not to natural oleoresins.

Water The oleoresin complies with the limits prescribed in the monograph.

Packaging and storage Oleoresins shall be kept in tightly closed containers, protected from light.

Dry Extracts

Dry extracts are solid preparations obtained by evaporation of the solvent used for their production.
Dry extracts generally have a dry residue of not less than 95 per cent w/w.

Loss on drying Where applicable, the dry extract complies with the limits prescribed in the
monograph. In a flat-bottomed dish about 50 mm in diameter and about 30 mm in height,weigh rapidly
500 mg of the extract to be examined, finely powdered. Dry at 105° for 3 hours. Allow to cool in a
desiccator over self-indicating silica gel or other suitable desiccants and weigh. Calculate the result as a
percentage weight in weight. Where applicable, a monograph on a drug extract prescribes a limit test for
the solvent used for extraction.

Water Where a test for loss on drying is not applicable, the dry extract complies with the limits
prescribed in the monograph.

Packaging and storage Dry extracts should be kept in tightly closed containers, protected from
light.

HERBAL TEAS

Herbal Teas consist exclusively of one or more herbal drug(s) intended for oral aqueous preparations
by means of decoction, infusion or maceration. They are usually supplied in bulk form or in sachets.

Microbial limit Herbal Teas comply with the “Limits for Microbial Contamination” (Appendix 10.5),
taking into account the prescribed preparation method (use of boiling or non-boiling water).

Weight variation Determine the average weight of twenty randomly chosen units as follows: weigh a
single full sachet of herbal tea, open it without losing any fragments. Empty it completely using a brush.
Weigh the empty sachet and calculate the weight of the contents by subtraction. Repeat the operation on
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the nineteen remaining sachets. Unless otherwise justified not more than two twenty individual weights of
the contents deviate from the average weight of the contents by more than the percentage deviation
shown in the table below and none deviates by more than twice that percentage.

Average Weight Percentage Deviation
lessthan 15 g 15 per cent
Spto20g 10 per cent
more than 20 g 7.5 per cent

Packaging and storage Herbal Teas should be kept in well-closed containers, protected from light.
TOPICAL PREPARATIONS

Topical preparations are drugs intended for topical application in a wide variety of dosage forms.

Minimum fill Topical preparations except plasters comply with the test described in the “Minimum
Fill” (Appendix 4.26).

Topical Semi-Solid Preparations

Topical semi-solid preparations are intended to be applied to the skin or to certain mucous surfaces
for local action or percutaneous penetration of medicaments, or for their emollient or protective action.
They are of homogeneous appearance. Topical semi-solid preparations consist of a simple or compound
base in which, usually, one or more active substances are dissolved or dispersed. According to its
composition, the base may influence the action of the preparation and the release of the active
substance(s).

The bases may consist of natural or synthetic substances and may be single-phase or multi-phase
systems. According to the nature of the base the preparation may have hydrophilic or hydrophobic
(lipophilic) properties; it may contain suitable additives such as antimicrobial preservatives, antioxidants,
stabilizers, emulsifiers and thickeners.

If a preparation is specifically intended for use on large open wounds or on severely injured skin, it
should be sterile. Preparations required to be sterile must comply with the test for sterility.

If the particle size of the ingredients is of importance for the therapeutic purpose of a topical semi-
solid preparation, the test to be applied should be specified.

Topical semi-solid preparations can be distinguished into four categories: (1) creams (hydrophobic
or hydrophilic); (2) gels (hydrophobic or hydrophilic); (3) ointments (hydrophobic, water-emulsifying or
hydrophilic); (4) pastes.

Sterility Where the preparation is labelled as sterile and unless otherwise directed in the individual
monograph, it complies with the “Sterility Test” (Method I, Appendix 10.1).

Packaging and storage Topical semi-solid preparations should be stored in well-closed containers
or, if the preparation contains water or other volatile constituents, in a tightly closed container. The
containers are preferably collapsible metal tubes from which the preparation may be readily extruded.
Other types of container may be used. Containers for preparations for nasal, aural, vaginal, or rectal use
should be adapted to deliver the product to the site of application or should be accompanied by a
suitable applicator. They should be stored at a temperature not exceeding 30° unless otherwise
prescribed. For creams and gels, they shall not be frozen.

Labelling The label of topical semi-solid preparations states (1) the name and concentration of any
added antimicrobial preservative(s); (2) where applicable, that the preparation is sterile.
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CREAMS Creams are homogeneous, semi-solid preparations consisting of opaque emulsion
systems. They are multiphase preparations composed of a lipophilic phase and an aqueous phase.

Hydrophobic creams Hydrophobic creams have the lipophilic phase as the continuous phase. They
contain water-in-oil emulsifying agents such as wool fat, sorbitan esters and monoglycerides.

Hydrophilic creams Hydrophilic creams have the aqueous phase as the continuous phase. They
contain oil-in-water emulsifying agents such as sodium or triethanolamine soaps, sulfated fatty alcohols
and polysorbates, combined, if necessary, with water-in-oil emulsifying agents.

GELS Gels are usually homogeneous, clear, semi-solid preparations consisting of a liquid phase
within a three-dimensional polymeric matrix with physical or sometimes chemical cross-linkage by
means of suitable gelling agents.

Hydrophobic gels Hydrophobic gel (oleogel) bases usually consist of liquid paraffin with
polyethylene or fatty oils gelled with colloidal silica or aluminium or zinc soaps.

Hydrophilic gels Hydrophilic gel (hydrogel) bases usually consist of water, glycerol, or propylene
glycol gelled with suitable agents such as tragacanth, starch, cellulose derivatives, carboxyvinyl polymers
and magnesium aluminium silicates.
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4.23 DISINTEGRATION TEST FOR TABLETS AND CAPSULES

This test is provided to determine compliance with the limits on Disintegration stated in the individual
monographs except where the label states that the tablets or capsules are intended for use as troches, or
are to be chewed, or are designed as modified-release dosage forms (Dissolution Test, Appendix 4.24).
Determine the type of units under test from the labelling and from observation, and apply the appropriate
procedure to six or more dosage units.

For the purposes of this test, disintegration does not imply complete solution of the unit or even of its
active constituent. Complete disintegration is defined as that state in which no residue, except fragments
of undissolved tablet coating or of capsule shell, remains on the screen of the test apparatus or adheres
to the lower surface of the disc if a disc has been used; if any other residue remains, it consists of a soft
mass having no palpably firm core.

Apparatus

(@) Arigid basket-rack assembly supporting six open-ended cylindrical transparent tubes 77.5+2.5 mm
long, approximately 21.85+1.15 mm in internal diameter and with a wall thickness of about 1.9+0.9 mm
(see Figure).

(b) The tubes are held in a vertical position by two plates, each 90+2 mm in diameter and 6.75+1.75
mm in thickness, with six holes, each 24+2 mm in diameter, equidistant from the center of the plate and
equally spaced from one another. Attached to the under surface of the lower plate is a woven stainless
steel wire cloth, which has a plain square weave with 2.0+0.2 mm apertures and with a wire diameter of
0.615+0.045 mm.

(c) The parts of the apparatus are assembled and rigidly held by means of three bolts passing through
the two plates. A suitable means is provided to suspend the basket-rack assembly from the raising and
lowering device using a point on its axis. The device for raising and lowering the basket in the immersion
fluid is set at a constant frequency rate between 29 and 32 cycles per minute through a distance of 55+2
mm.

(d) The apparatus consists of a basket-rack assembly, a 1000-mL, low-form beaker, 149+11 mm in
height and having an inside diameter of 106+9 mm for theimmersion fluid, a thermostatic arrangement for
heatingthe fluid between 37°+2°. The volume of the fluid in the vessel is such that at the highest point of
the upward stroke the wire mesh remains at least 15 mm below the surface of the fluid and descends to
not less than 25 mm from the bottom of the vessel on the downward stroke. At no time should the top of
the basket-rack assembly become submerged. The time required for the upward stroke is equal to the
time required for the downward stroke, and the change in stroke direction is a smooth transition, rather
than an abrupt reversal of motion. The basket-rack assembly moves vertically along its axis. There is no
appreciable horizontal motion or movement of the axis from the vertical. The design of the basket-rack
assembly may be varied provided that the specifications for the tubes and wire mesh are maintained.

(e) A suitable device maintains the temperature of the liquid at 370120, unless otherwise specified.
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(f) The use of discs is permitted only where specified or allowed in the monograph. If specified in the
individual monograph, each tube is provided with a cylindrical disc 9.5+0.15 mm thick and 20.7+0.15 mm

in diameter. The disc is made of a suitable transparent plastic material having a specific gravity of
between 1.18 and 1.20. Five parallel 2+0.1-mm holes extend between the ends of the cylinder. One of the
holes is centered on the cylindrical axis. The other holes are centered 6+0.2 mm from the axis on
imaginary lines perpendicular to the axis and parallel to each other. Four identical trapezoidal-shaped
planes are cut into the wall of the cylinder, nearly perpendicular to the ends of the cylinder. The
trapezoidal shape is symmetrical; its parallel sides coincide with the ends of the cylinder and are parallel
to an imaginary line connecting the centers of two adjacent holes 6 mm from the cylindrical axis. The
parallel side of the trapezoid on the bottom of the cylinder has a length of 1.6+0.1 mm, and its bottom
edges lie at a depth of 1.6+0.1 mm from the cylinder’s circumference. The parallel side of the trapezoid
on the top of the cylinder has a length of 9.4+0.2 mm, and its center lies at a depth of 2.6+0.1 mm from
the cylinder’s circumference. All surfaces of the disc are smooth. If the use of discs is specified in the
individual monograph, add a disc to each tube, and operate the apparatus as directed under Procedure.
The discs conform to dimensions (see Figure).
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Apparatus for the Disintegration Test of Tablets and Capsules
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Procedure
Select six units and proceed as follows for the dosage form designated.
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UNCOATED TABLETS Introduce one tablet in each of the six tubes of the basket and, if prescribed, add
a disc. Operate the apparatus, using water or the specified medium as the immersion fluid, maintained at
37°+2°. At the end of the 15-minute time limit unless otherwise specified in the monograph, lift the basket
from the fluid, and observe the tablets: all of the tablets have disintegrated completely. If one or two
tablets fail to disintegrate completely, repeat the test on 12 additional tablets. The requirement is met if
not less than 16 of the total of 18 tablets tested are disintegrated.

SOLUBLE TABLETS AND DISPERSIBLE TABLETS Introduce one tablet into each of the six tubes and
operate the apparatus, using water at 20°+1° as the immersion fluid. The tablets disintegrate within 3
minutes unless otherwise stated in the individual monograph.

EFFERVESCENT TABLETS Place one tablet in a 50-mL beaker containing 200 mL of water at 200150;
numerous gas bubbles are evolved. When the evolution of gas around the tablet or its fragments has
ceased the tablet shall have disintegrated, being either dissolved or dispersed in the water so that no
agglomerates of particles remain. Repeat the operation on a further five tablets. The tablets comply with
the test if each of the six tablets used in the test disintegrates in the manner prescribed within 5 minutes,
unless otherwise stated in the individual monograph.

BUCCAL TABLETS Apply the test for Uncoated Tablets. After 4 hours, lift the basket from the fluid, and
observe the tablets: all of the tablets have disintegrated. If one or two tablets fail to disintegrate
completely, repeat the test on 12 additional tablets: not less than 16 of the total of 18 tablets tested
disintegrate completely.

SUBLINGUAL TABLETS Apply the test for Uncoated Tablets. At the end of the time limit specified in the
individual monograph: all of the tablets have disintegrated. If one or two tablets fail to disintegrate
completely, repeat the test on 12 additional tablets: not less

than 16 of the total of 18 tablets tested disintegrate completely.

COATED TABLETS Introduce one tablet into each of the six tubes, add disc to each tube, and operate
the apparatus, using water as the immersion fluid. Unless otherwise stated in the individual monograph
film-coated tablets disintegrate within 30 minutes and other coated tablets disintegrate within 60
minutes. For coated tablets other than film-coated tablets, if any of the tablets have not disintegrated,
repeat the test on a further six tablets, replacing the water in beaker with 0.1 M hydrochloric acid. The
tablets comply with the test

if all six tablets have disintegrated in the acid medium. For coated tablets including film-coated tablets, if
the tablets fail to comply because of adherence of the tablets to the disc, repeat the test on a further six
tablets omitting the discs. The tablets comply with the test if all six tablets have disintegrated.
DELAYED-RELEASE TABLETS (ENTERIC-COATED TABLETS) Introduce one tablet in each of the six
tubes of the basket and, if the tablet has a soluble external sugar coating, immerse the basket in water at
room temperature for 5 minutes. Then operate the apparatus using simulated gastric fluid TS maintained
at 37°+2° as the immersion fluid. After 2 hours of operation in simulated gastric fluid TS, lift the basket
from the fluid, and observe the tablets: the tablets show no evidence of disintegration, cracking, or
softening. Operate the apparatus, using simulated intestinal fluid TS maintained at 37°+2° as the
immersion fluid, for 60 minutes unless otherwise specified in the monograph. Lift the basket from the
fluid, and observe the tablets: all of the tablets disintegrate completely. If one or two tablets fail to
disintegrate completely, repeat the test on 12 additional tablets: not less than 16 of the total of 18 tablets
tested disintegrate completely.
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HARD CAPSULES Apply the test for Uncoated Tablets. Attach a removable wire cloth, which has a plain
squareweave with 2+0.2-mm mesh apertures and with a wire diameter of 0.615+0.045 mm, as described
under Apparatus, to the surface of the upper plate of the basket-rack assembly. Observe the capsules
within 30 minutes unless otherwise specified in the individual monograph: all of the capsules have
disintegrated except for fragments from the capsule shell.

If one or two capsules fail to disintegrate completely, repeat the test on 12 additional capsules: not
less than 16 of the total of 18 capsules tested disintegrate completely.
SOFT CAPSULES Proceed as directed under Hard Capsules.
DELAYED-RELEASE CAPSULES (ENTERIC CAPSULES) Introduce one capsule into each of the six
tubes and unless otherwise specified in the individual monograph operate the apparatus for 2 hours1,
using 0.1 M hydrochloric acid as the immersion fluid. No capsule shows signs of disintegration or of
rupture permitting the escape of the contents. Change the immersion fluid to mixed phosphate buffer pH
6.8 and operate the apparatus for a further 60 minutes. The capsules pass the test if all six have
disintegrated.

The time of resistance to the acid medium varies according to the formulation of the preparation being
examined. It is normally 3 hours but even with authorized deviations it is not less than 1 hour.
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1.11H Powder Fineness

Powders

The degree of coarseness or fineness of a powder is diffentiated and expressed by reference to the
nominal mesh aperture size of the sieves used.

The following terms are used in the description of powders:

COARSE POWDER A powder all the particles of which pass through a sieve with a nominal mesh
aperture of 1.70 mm and not more than 40.0 per cent through a sieve with a nominal mesh aperture of
355 um.

MODERATELY COARSE POWDER A powder all the particles of which pass through a sieve with a
nominal mesh aperture of 710 um and not more than 40.0 per cent through a sieve with a nominal mesh
aperture of 250 um.

MODERATELY FINE POWDER A powder all the particles of which pass through a sieve with a
nominal mesh aperture of 355 um and not more than 40.0 per cent through a sieve with a nominal mesh
aperture of 180 um.

FINE POWDER A powder all the particles of which pass through a sieve with a nominal mesh
aperture of 180 um.

VERY FINE POWDER A powder all the particles of which pass through a sieve with a nominal mesh
aperture of 125 pm.

When the fineness of a powder is described by means of number, it is intended that all the particles
of the powder shall pass through a sieve of which the nominal mesh aperture, in um, is equal to that
number.

When a batch of a vegetable drug is being ground and sifted, no portion of the drug shall be
rejected, but it is permissible, except in the case of assays, to withhold the final tailings, if an
approximately equal amount of tailings from a preceding batch of the same drug has been added before
grinding.

When the use of sieves is inappropriate, the definition is expressed in terms of the particle size as
determined by suitable microscopical examination.

Sieves

Wire mesh sieves used in sifting powdered drugs are identified by numbers indicating the nominal
mesh aperture.

The sieves should be made of wires of uniform circular cross-section. The wires may be of stainless
steel or of other suitable material except that plated wire is not permitted. Sieves should confrom to the
specifications which are concordant with the recomended International standard 1ISO 3310-1:2000 (E),
shown in the following table.

Calibration and recalibration of tes t sieves is in accordance with the mos t current edition of ISO
3310-1. Sieves should be carefully examined for gross distortions and fractures, especially at their screen
frame joints, before use. Sieves may be calibrated optically to es timate the average opening size, and
opening variability, of the sieve mesh. Alternatively, for the evaluation of the effective opening of test
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sieves in the size range of 212 to 850 um, Standard Glass Spheres are available from the national or
international organization, e.g. NIST . Unless otherwise specified in the individual monograph, perform
the sieve analysis at controlled room temperature and a relative humidity between 20 and 70 per cent.

US National Ins titute of Standards and Technology.

CLEANING TEST SIEVES Ideally, test sieves should be cleaned using only an air jet or a liquid s
tream. If some apertures remain blocked by test particles, careful gentle brushing may be used as a last
resort. Washing sieves in hot water is not recommended since the sieves can dis tort and rupture during
heating and cooling. If it is necessary to use water, it should be used at ambient temperature and the
sieve dried by first using a volatile watermiscible solvent to remove the water and then a low-pressure air
jet to remove the solvent. This procedure should be carried out in a fume hood or cabinet that conforms
to local regulations.

Method for Determining Powder Fineness

Place the specified quantity of the test powder upon the appropriate sieve having a close- fitting
receiving pan and cover. Shake the sieve in a rotary horizontal direction and vertically by tapping on a
hard surface for not less than the specified time or until sifting is practically complete. Avoid prolonged
shaking that would result in increasing the fineness of the powder during the testing. In the case of oily or
other powders that tend to clog the openings, carefully brush the screen at intervals during the test.
Breaking up lumps that form during the sifting. Weigh accurately the amount remaining on the sieve and
in the receiving pan.

The fineness of a powdered drug or chemical may be determined also by screening through the
sieves in mechanical sieve shaker, which reproduces the circular and tapping motion given to tes ting
sieves in hand sifting but with a uniform mechanical action, following the directions provided by the
manufacturer of the shaker.
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Mumber of MNominal Mesh  Preferred Average Percentage US Sieve Mo *™

Sieve™ Aperture Size Wire Diameter Sieving Area
wm mum mum
4000 4.00 1.40 55 5
3350 3.35 6
2800 280 112 51 7
2360 236 1.00 49 8
2000 2.00 0.90 48 10
1700 1.70 0.80 46 12
1400 1.40 0.71 4 14
1180 1.18 063 43 lo
1000 1.00 0.56 41 18
pum pum pm
850 850 20
710 710 450 a7 25
600 600 400 36 a0
500 500 315 38 35
425 425 280 36 40
355 355 224 38 45
300 300 200 36 50
250 250 160 a7 60
212 212 140 36 70
180 180 125 35 80
150 150 100 30 100
125 125 90 34 120
106 106 71 36 140
o0 90 B3 35 170
75 75 50 36 200
63 63 45 34 230
53 53 36 35 270
45 45 3z M 325

“Eniries in bold are T30 “prind pal sizes™.
“*The lizt of United Srartes standard sieves is included for information purposes.
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Change to read:

SCOPE

The following tests and 4acceptance criteria, (USP 1-Dec-2020) @PPly to articles such as creams, gels, lotions, ointments, pastes, powders,

aerosols, 4foams,, (USP 1-Dec-2020) @nd sprays that are packaged in containers. To minimize the impact of entrained air for products labeled by

volume, the fill determination is performed by mass from which the volume is calculated by use of the density of the preparation.

PURPOSE
The test for minimum fill ensures that the amount of material filled into the product conforms to the labeled amount.

Change to read:

PROCEDURE FOR DOSAGE FORMS OTHER THAN AEROSOLS,ASPRAYS, AND FOAMS,, (s 1.0£c-2020)

For Containers Labeled by Weight

Select a sample of 10 filled containers, and remove any labeling that might be altered in weight during the removal of the container contents.

Thoroughly cleanse and dry the outside of the containers by a suitable means, and weigh individually. Quantitatively remove the contents from

each container, cutting the latter open and washing with a suitable solvent, if necessary, taking care to retain the closure and other parts of each

container that were present during the initial weighing. Dry and reweigh each empty container, together with its corresponding parts. Determine

the net weight of the contents of the container by difference.

For Containers Labeled by Volume

Proceed as indicated above for products labeled by weight, but convert the mass to volume using the density of the preparation. A suggested

approach to determine the density of the materials is as follows:
1. Tare a 100-mL volumetric flask containing 50.0 mL of liquid that is miscible with the formulation.
2. Add approximately 25 mL of a representative sample of the product and gently swirl the contents to mix.
3. Reweigh the flask.
4. From a buret, add an accurately measured amount of the miscible liquid to bring the flask contents to volume while gently swirling the
contents of the flask. Record the volume taken from the buret.
5. Calculate the density of the sample:

Result = W/V
w = weight of the material taken (g)

% = 50.0 minus the volume, in mL, of the miscible fluid necessary to adjust the contents of the flask to 100 mL

Other methods of determining the density may be employed depending on the formulation (e.g., substantially nonaqueous formulations).
Similarly, if the container contents are less than 25 mL, smaller graduated vessels may be used, with the quantities of miscible liquid adjusted
accordingly.

Alternatively, pour the contents of 10 containers into 10 suitable graduated cylinders, and allow to drain completely. Record the volume of the

contents of each of the 10 containers.
Acceptance Criteria

This test meets the acceptance criteria either at Stage 7 or Stage 2: @

Stage 1:
https://online.uspnf.com/uspnf/document/1_GUID-91E6617A-B2E2-4130-9713-42AA6873E436_2_en-US?source=TOC
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1. The average net content of the 10 containers is NLT the labeled amount, and the net content of any single container is NLT 90% of the
labeled amount where the labeled amount is 60 g or 60 mL or less, or NLT 95% of the labeled amount where the labeled amount is more
than 60 g or 60 mL. If these criteria are not met, and the net content of NMT 1 container is less than 90% of the labeled amount where the
labeled amount is 60 g or 60 mL or less, or Aless than, (USP 1-Dec-2020) 95% of the labeled amount where the labeled amount is more

than 60 g or 60 mL, proceed to Stage 2.
Stage 2:
1. Determine the content of 20 additional containers.
2. The average content of the 30 containers is NLT the labeled amount, and the net content of NMT 1 of the 30 containers is less than 90%
of the labeled amount where the labeled amount is 60 g or 60 mL or less, or less than 95% of the labeled amount where the labeled
amount is more than 60 g or 60 mL.

Change to read:

PROCEDURE FOR AEROSOLS, SPRAYS, AND AFOAMS, (USP 1-DEC-2020)
Select a sample of 10 filled containers, and remove any labeling that might be altered in weight during the removal of the container contents.
Thoroughly cleanse and dry the 4outside , (USP 1-Dec-2020) Of the containers by suitable means, and weigh individually. Remove the contents

from each container by employing any safe technique (e.g., chill to reduce the internal pressure, remove the valve, and pour). Remove any
residual contents with suitable solvents, then rinse with a few portions of methanol. Retain as a unit the container, the valve, and all associated
parts, and heat them at 100° for 5 min. Cool, and again weigh each of the containers together with its corresponding parts. The difference
between the original weight and the weight of the empty aerosol container is the net fill weight. Determine the net fill weight for each container
tested.

Acceptance Criteria

The requirements are met if the net weight of the contents of each of the 10 containers is NLT the labeled amount.
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In this example, the product meets neither the Option 1 nor the Option 2 limit according to this
summation. The manufacturer could test the drug product to determine if the formulation process
reduced the level of acetonitrile. If the level of acetonitrile was not reduced during formulation to the
allowed limit, then the manufacturer of the drug product should take other steps to reduce the amount
of acetonitrile in the drug product. If all of these steps fail to reduce the level of residual solvent, in
exceptional cases the manufacturer could provide a summary of efforts made to reduce the solvent
level to meet the guideline value, and provide a risk-benefit analysis to support allowing the product to
be utilised with residual solvent at a higher level.

3.4. Analytical procedures

Residual solvents are typically determined using chromatographic techniques such as gas
chromatography. Any harmonised procedures for determining levels of residual solvents as described
in the pharmacopoeias should be used, if feasible. Otherwise, manufacturers would be free to select
the most appropriate validated analytical procedure for a particular application. If only Class 3 solvents
are present, a non-specific method such as loss on drying may be used.

Validation of methods for residual solvents should conform to ICH guidelines Text on Validation of

Analytical Procedures and Extension of the ICH Text on Validation of Analytical Procedures.

3.5. Reporting levels of residual solvents

Manufacturers of pharmaceutical products need certain information about the content of residual
solvents in excipients or drug substances in order to meet the criteria of this guideline. The following
statements are given as acceptable examples of the information that could be provided from a supplier
of excipients or drug substances to a pharmaceutical manufacturer. The supplier might choose one of
the following as appropriate:

e Only Class 3 solvents are likely to be present. Loss on drying is less than 0.5%.

e Only Class 2 solvents X, Y, ... are likely to be present. All are below the Option 1 limit. (Here the
supplier would name the Class 2 solvents represented by X, Y, ...)

e Only Class 2 solvents X, Y, ... and Class 3 solvents are likely to be present. Residual Class 2
solvents are below the Option 1 limit and residual Class 3 solvents are below 0.5%.

If Class 1 solvents are likely to be present, they should be identified and quantified.

"Likely to be present" refers to the solvent used in the final manufacturing step and to solvents that
are used in earlier manufacturing steps and not removed consistently by a validated process.

If solvents of Class 2 or Class 3 are present at greater than their Option 1 limits or 0.5%, respectively,
they should be identified and quantified.

4. Limits of residual solvents

4.1. Solvents to be avoided

Solvents in Class 1 should not be employed in the manufacture of drug substances, excipients, and
drug products because of their unacceptable toxicity or their deleterious environmental effect.
However, if their use is unavoidable in order to produce a drug product with a significant therapeutic
advance, then their levels should be restricted as shown in Table 1, unless otherwise justified. 1,1,1-

Q3C (R8): Impurities: guideline for residual solvents
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Trichloroethane is included in Table 1 because it is an environmental hazard. The stated limit of 1500
ppm is based on a review of the safety data.

Table 1. Class 1 solvents in pharmaceutical products (solvents that should be avoided).

Solvent Concentration limit Concern
(pbpm)
Benzene 2 Carcinogen
Carbon tetrachloride 4 Toxic and environmental hazard
1,2-Dichloroethane 5 Toxic
1,1-Dichloroethene 8 Toxic
1,1,1-Trichloroethane 1500 Environmental hazard

4.2. Solvents to be limited

Solvents in Table 2 should be limited in pharmaceutical products because of their inherent toxicity.

PDEs are given to the nearest 0.1 mg/day, and concentrations are given to the nearest 10 ppm. The
stated values do not reflect the necessary analytical precision of determination. Precision should be

determined as part of the validation of the method.

Table 2. Class 2 solvents in pharmaceutical products.

Solvent PDE (mg/day) Concentration limit (ppm)
Acetonitrile 4.1 410
Chlorobenzene 3.6 360
Chloroform 0.6 60
Cumenel 0.7 70
Cyclohexane 38.8 3880
Cyclopentyl methyl ether? 15.0 1500
1,2-Dichloroethene 18.7 1870
Dichloromethane 6.0 600
1,2-Dimethoxyethane 1.0 100
N,N-Dimethylacetamide 10.9 1090
N,N-Dimethylformamide 8.8 880
1,4-Dioxane 3.8 380
2-Ethoxyethanol 1.6 160
Ethyleneglycol 6.2 620
Formamide 2.2 220
Hexane 2.9 290
Methanol 30.0 3000

1 The information included for Cumene reflects that included in the Revision of PDE Information for Cumene which reached

Step 4 in February 2011 and was subsequentlyincorporated into the core Guideline. See Part IV (pages 22-25).

2 The information included for Cyclopentyl Methyl Ether reflects that included in the Revision of PDE Information for 2-
MTHF, CPME, and TBA which reached Step 4 in April 2021 and was subsequentlyincorporated into the core Guideline. See

Part VI (pages 35-45).

Q3C (R8): Impurities: guideline for residual solvents
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2-Methoxyethanol 0.5 50
Methylbutyl ketone 0.5 50
Methylcyclohexane 11.8 1180
Methylisobutylketone3 45 4500
N-Methylpyrrolidone4 5.3 530
Nitromethane 0.5 50
Pyridine 2.0 200
Sulfolane 1.6 160
Tertiary-butyl alcohol® 35 3500
Tetrahydrofuran® 7.2 720
Tetralin 1.0 100
Toluene 8.9 890
1,1,2-Trichloroethene 0.8 80
Xylene* 21.7 2170

*usually 60% m-xylene, 14% p-xylene, 9% o-xylene with 17% ethyl benzene

4.3. Solvents with low toxic potential

Solvents in Class 3 (shown in Table 3) may be regarded as less toxic and of lower risk to human
health. Class 3 includes no solvent known as a human health hazard at levels normally accepted in
pharmaceuticals. However, there are no long-term toxicity or carcinogenicity studies for many of the
solvents in Class 3. Available data indicate that they are less toxic in acute or short-term studies and
negative in genotoxicity studies. It is considered that amounts of these residual solvents of 50 mg per
day or less (corresponding to 5000 ppm or 0.5% under Option 1) would be acceptable without
justification. Higher amounts may also be acceptable provided they are realistic in relation to
manufacturing capability and good manufacturing practice.

Table 3. Class 3 solvents which should be limited by GMP or other quality-based requirements.

Acetic acid Heptane

Acetone Isobutyl acetate
Anisole Isopropyl acetate
1-Butanol Methyl acetate
2-Butanol 3-Methyl-1-butanol
Butyl acetate Methylethyl ketone
tert-Butylmethyl ether 2-Methyl-1-propanol

3 The information included for Methylisobutylketone reflects that included in the Revision of PDE Information for
Methylisobutylketone which reached Step 4 in November 2016 and was subsequentlyincorporated into the core Guideline.
See Part V (pages 26-34).

4 The information included for N-Methylpyrrolidone reflects that included in the Revision of PDE Information for NMP which
reached Step 4 in September 2002 (two mistyping corrections made in October 2002), and was incorporated into the core
guideline in November 2005. See Part III (pages 20-21).

5 The information included for Tertiary-butyl Alcohol reflects that included in the Revision of PDE Information for 2-MTHF,
CPME, and TBA which reached Step 4 in April 2021 and was subsequentlyincorporated into the core Guideline. See Part VI
(pages 35-45).

® The information included for Tetrahydrofuran reflects that included in the Revision of PDE Information for THF which
reached Step 4 in September 2002, and was incorporated into the core guideline in November 2005. See Part II (pages 18-
19).

Q3C (R8): Impurities: guideline for residual solvents
EMA/CHMP/ICH/82260/2006 Page 12/51



Dimethyl sulfoxide 2-Methyltetrahydrofuran?

Ethanol Pentane

Ethyl acetate 1-Pentanol

Ethyl ether 1-Propanol

Ethyl formate 2-Propanol

Formic acid Propyl acetate
Triethylamine8

4.4. Solvents for which no adequate toxicological data was found

The following solvents (Table 4) may also be of interest to manufacturers of excipients, drug
substances, or drug products. However, no adequate toxicological data on which to base a PDE was
found. Manufacturers should supply justification for residual levels of these solvents in pharmaceutical
products.

Table 4. Solvents for which no adequate toxicological data was found.

1,1-Diethoxypropane Methylisopropyl ketone
1,1-Dimethoxymethane Petroleum ether
2,2-Dimethoxypropane Trichloroacetic acid
Isooctane Trifluoroacetic acid
Isopropyl ether

7 The information included for 2-Methyltetrahydrofuran reflects that included in the Revision of PDE Information for 2-MTHF,
CPME, and TBA which reached Step 4 in April 2021 and was subsequentlyincorporated into the core Guideline. See Part VI
(pages 35-45).

8 The information included for Triethylamine reflects that included in the Revision of PDE Information for Triethylamine
which reached Step 4 in November 2016 and was subsequentlyincorporated into the core Guideline. See Part V (pages 28-
34).
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1) N15LA38U Sample

1.1) 75 Wet digestion

o dmiunimageua1suY (Arsenic), uaawliay (Cadmium) uag azAQ (Lead)

n15Lm38d Test Solution

[ P ming/wandunayunfeInImagey }

\4

a157F0InN1INAdoUil
(%} <@
ANWULLUUNS

Faminneesuny
250 mg lu Beaker ¥11a 100 mL

A 4

A5NRDINITNAADU
TANwULYDWARD

Faundnansusui 5 g
adlu Beaker au1@ 100 mL

'

W nitric acid 50 %v/v
U 2.5 mL

l

P lUlmnuseauUY water bath
I3 =
LJuklan 15 U

l

Al

l
D

AA 1 UEAINISLATEN Test Solution dwmsun1snagauasvy (Arsenic),
waaiey (Cadmium) waz azn9 (Lead) lne3s Wet digestion
fnLUaL1970: Thai Herbal Pharmacopoeia 2020
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l

WY nitric acid 50 v/v
U 5 mL

l

P ldlsianuSeauuy water bath
< = &
Wuan 60 w1l isearaisaunun

l

PJransavaeflatdadlu Volumetric Flask

UM 50 mL dilute a2e Distilled Water

l

[ 111U centrifuge 158U 3000 rpm ]

A 1 LERINISIATEN Test Solution dwmsun1snagausasvy (Arsenic),
wAALllaY (Cadmium) waz azn2 (Lead) 1na3s Wet digestion (si)
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® dmsun1snndaauLLasAa3 (Mercury)

[ Faumting/windusiayunfeinmagaey }

A4 \ 4

asideensnagey asideensnagey
TanwauziJuns HdnwazUa
FamineeenInuI Fawmtnasusum 5 g
250 mg 11 Beaker ¥11¢ 100 mL aslu Beaker U9 100 mL

|

W nitric acid 50 %v/v
71U 2.5 mL

'

PldlsanuSeauuy water bath
<3 a
Wuan 15 U

'

ATy

'

W nitric acid 50 v/v 37U 5 mL

'

P lUlranuseuuu water bath
[~ = G
Wuian 60 w19l vseazangaumnue

'

Wansazanefilaldadlu Volumetric Flask
U9 100 mL dilute A2 Distilled Water

'

g
111U centrifuge 19U 3000 rpm ]

G

AN 2 LEAINSIASEY Test Solution EM5UNTSNAGBUNTSNIAGBULNBIA3 (Mercury)lngdd Wet digestion
AALUaINNRIN: Thai Herbal Pharmacopoeia 2020
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1.2) 35 Closed Vessel Digestion or Microwave Digestion

n1sLmeU Test Solution

e mng/mandaeiayulnsfidenis
naaeulilausu 500 mg

'

Tdaslu Digestion Flask

!

L@ Hydrochloric acid 971U 4 mL

.

Wy Nitric acid 971491 4 mL

'

Yaun flask Tvadin

!

Y aaauly microwave
Toenuansnaasuliu 3 Tunou

'

111 sample Tdaslu digestion flasks
U 7 flasks

'

& a o ) =
Yunaui 1 yinisnegeulduaan 15 uil
TnglgAndas1u 80 percent power

'

(D

AN 3 wEAINISIAIEN Test Solution dmsunisnadaulansuiiniag
75 Closed Vessel Digestion or Microwave Digestion
AnLUaL197N: Thai Herbal Pharmacopoeia 2020
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1.2) 35 Closed Vessel Digestion or Microwave Digestion (#i2)

(D

'

& > ° & =~
YUABUN 2 YINNTNAABULUULIAN 5 UN
TnelgAImass1u 100 percent power

’

UABUN 3 vinseaaudutial 20 Ui
InelgAIna991u 80 percent power

'

11 Digestion flask 1vin 8y Tnelderna wise 1

'

Wael Digestion flask

'

wansazaeadhuy volumetric flask 50 mL

'

Rinse Digestion flask ¢® Nitric acid 15 mL

'

139919A78 Distilled water USu195 50 mL

A 3 waneNIsIASEN Test Solution dwsunisnagaulaneviinlng
75 Closed Vessel Digestion or Microwave Digestion (§19)
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n1sLm38Y Blank Solution

naLa1sazrals Hydrochloric acid 4 mL + Nitric acid 6 mL aslu Digestion flask

NINAaaUa1InY (Arsenic), wAnLigd (Cadmium) wae nzna (Lead)

Taeld (Atomic Absorption Spectrometer) AAS #28 Electrothermal Atomization

m‘wﬁ q Lﬂ%wmaaﬂam Atomic Absorption Spectrometer

nsnadauvinld 2 35launn
1. Atomic Spectrometry Emission Absorption

2. Method of standard Additions

seazBuadfiviusiy Method |, Appendix 2.3 Thai herbal Pharmacopoeia 2020

1‘7im : News Medical Life Sciences 2020

gl Standard solution kag Instrument parameter AIUAITI

11

miﬂ\i‘ﬁ 3 LAMYSI8ALLREN Instrumental Parameters for AAS with Electrothermal Atomization

As Cd Pb

Wavelength nm 193.7 228.8 283.5
Slit width nm 0.5 0.5 0.5
Lamp current mA 10 6 5
Ignition temperature °C 1400 800 800
Atomization temperature °C 2600 1800 2200
Gas flow rate L/min 3 3 3

q‘

N

: Thai Herbal Pharmacopoeia 2020
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N1SNAFBUETNY (Arsenic) LaziuasAg (Mercury)

Tagld AAS @18 Cold-Vapour or Hydride Atomization

m MA-3000
MERCURY ANALYZER

2 f 5 nseanngdaulans Atomic Absorption Spectrometer

‘ﬁm : Chaimatzu 2020

ANsNAdaulagis

1. Atomic Spectrometry: Emission Absorption 518848 AL 4LH UMY Appendix 2.3
1ne Thai herbal Pharmacopoeia 2020 JaU3unauansuy (Arsenic) waglilafds (Mercury) lnglsd
7% Direct Calibration.

2. Method of Standard Additions: 518848 L7 LA uaY Appendix 2.3 1a# Thai herbal
Pharmacopoeia 2020
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5. Weight Variation (ANULANANIBuTNLRae)
® Jnguszash

\ensdeumuainanovenimine
® Snadau

Hard Capsules

[ duwaugaun 10 e ]

|

o = v I3
MAMNazDIRUaBNLAUYaMBLUTIVUIALEN

|

e minuazuaUgawazduinly

|

wnzwdenualya

.

FadminueeudazuaUgaLayduinl

’

Wiguiguimtnudazualgaiudminissyliluaain

M%aiz‘qlﬁmwiaz monograph

'

[ QUAISYINNU ]

AT 6 UARINIINAFDU Weight Variation (A21ULANANNYDIURLNLAAY)
¥9981Usenn Hard Capsules
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6. Disintegration Test for Tablets and Capsules (msmﬁi'm'lsns:mﬂﬁwaamLﬁmLazuﬂﬂsga)

® Jnguszasd

\eanaaaunInIEefvedslnuasuaUya

Apparatus Usznaudae

=

77.542.5

ofo
H A

==

Basket-Rack
Assembly

i

S

N
IREE
| || =
| |2
"LM“:rL

20.7£0.15

1.6£04]
T

9.5+0.15

16 Bottom
View

AWl 7 usng Apparatus dmsuldnagaunisnszaneunndivesedanazualya

1. Basket-Rack

fi11 : Thai Herbal Pharmacopoeia 2020

U38NBUA1Y transparent tube 31U 6 U 817 77.5+2.5 mm LHUNIUAUENA1YUIA

21.85 £ 1.15 mm A UnUIv9Y tube 1.9+£0.9 mm

Tube #4319UU Plate 2 81 NHHUNIUANINAIT 902 mm WAEWUN 6.75£1.75 mm F9AIIUNU

U949 6 Y049 ar 24+2 mm lpglszernaanaudnanives stainless plate wi1e fiu

Fafliduaindmdsuiiisuuin 2.0+0.2 uy. uaziliduniuaudnaavasduain 0.615+0.045 mm.
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3. daulsznausieg veundesUsznaukarialiogwiununlagldadnindetausiaoaniu disc
UREGRIT ﬁa%‘miﬁlLmﬂ3E"{ﬂumii%ﬁ"UﬂWiUi%ﬂ@U‘f}JWJ’NG}zﬂ%ﬂfﬂ’mﬂWSSﬂLLaSQUﬂiﬂjaﬂizﬁUhﬂ
TH9nuuunuveiy NsRaNIuyuYes Basket Ao 29 B 32 soudeunfilaesannuesenaszey s
5542 mm

4. guvndl Medium Aeflmang 37°C « 2 °C

5. wu1eves Disc finsseylilu monograph snusiazi Fsannumunvesusias tube w1 9.5:0.15 .
wag 20.7:0.15 un Tudusiugudnats Disc anntagwatadnlusaladinungaulagdainiiy

f2adumzY09TEMINg 1.18 F4 1.20 33unU 2:0.1 1. hgveesewinsanenssuengu nildlused
PIINANUAUNTINTZUBN 38U 9 DgAdNa 620.2 uu. nunuuududunnindsanfuunuuas
yuiy d5Udmdsumemymiioutuszurugndadilulusiiweanssuengu afouazdsaindu
Uanenszuengu Agushsdmdsummyiianuauines fsusuiuvesiunsesiutaenssuenguuas
yuufudaduiunnmilidengaqudnansvesgansgfioginiu 6 uu. 9INUNUNTINTEUEN Ansu
GumwuaﬁL‘Vi?ﬂl&mmmaﬁﬁmmwaqmqmwaﬂﬁm’ma’n 1.6+0.1 uy. LLazﬁ’]ud’NﬂJauagﬁmm
A0 1.620.1 1. 1NIEUTBVINWBINTEUDNGU FUIUIUYEIE WA BLIA SV FUULTBINTEUBNGUT
AN 9.0:0.2 1. uAAUSNANDETIAILEN 2.6+0.1 1. 1NFUTBUN VDINTLUONGY TUAN
HamunveausuAafisou mndnisszymsliuiufafluenaisuiazat Muuudadaduusias

v ¢ & Ao Yy 1 a &g
wiaen wagldaunsaliutuneuiinmvualiwiufanduluauwue

Al 8 uAANLATAINAGAU Disintegration test dusuldmagaunisnszanedifrvasedfiauasuauya

‘ﬁm : Sciecesolution 2022
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A5n1snagau

1) Uncoated Tablets

[ duenunduIu 6 e ]

theldaslunzndiaz 1 i

Wnansazaty Mseylilu monograph enwsiavyiin)

a [

muauansavaelvgamgiioglugie 37°C + 2°C

U Y

Wapsamaaautduiian 15 u

)

AT 9 NITUIAINITNTZANWAVBI8IA (Uncoated Tablets)
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gIAITLANYFHINUA

Taile

l

wIndl 1 - 2 Wia ldnszaed

l

o A a <
NINTNAFDULNUBDAN 12 LUA

l

gdialitdosndn 16 Wia 210

< ) A o
18 1IA NTTAYHILUIAINAUUA

Taile

!

NIUNISNAZDU Taleinun1svaaau

»

1 UAISYINNU

d
|

AN 9 ANFRIAINITNIZANBAVDIBIIA (Uncoated Tablets) (s19)

fntUagun1n: Thai Herbal Pharmacopoeia 2020
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2) Soluble Tablets and Dispersible Tablets

dueuIUIU 6 1a

'

eldadlunzniiay 1 i

,

Wnansazane Mseulilu monograph enusiavyiin)

|

muAansazatelviaamgileglugie 20°C + 1°C

.

Wavasoamaaautduian 30 ui

v

YINTLAYFHINUA

Taile

NIUNSNAADU Taleinun1svaaau

_> o 4—
[ YUATITNIIU ]

Al 10 NMSWIAINISNTTAN8AB9EIN Soluble Tablets way Dispersible Tablets

AALUaINNRIN: Thai Herbal Pharmacopoeia 2020
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3) Effervescent Tablets

[ quen 1 e ]

Penldadly beaker 50 mL

l

Tdaslu water bath 713 Distilled Water 200 mL

|

g1nsEesIngly 5 ud

A a = l
NAADULALDN 5 wiim -
Taleinun1sneasu

l

g1N5¥8iNelUL 5 U7

5

l Taleinun1svaaau

NIUNISVIAEDU l

‘[ QUANSYINIU }:

29 11 ﬂ']i‘i/i’]ﬂ"’lﬂ']iﬂi&’%']ﬂﬁ?‘ua\‘iﬂ']Lflﬂ Effervescent Tablets

fntUagun21n: Thai Herbal Pharmacopoeia 2020



4) Buccal Tablets

20

YINSNAFDULYULAYINUEN
JULUU Uncoated Tablets

l

WEI9YN1INAdRUATU 4 B,
Trenmzns1vuun

l

YINTLANYAINUA

Taile

l

ndl 1 - 2 1Wie linszanedi

NIUNISVIAEDU

l

o A a <
NINTNAFDULNUBDAN 12 LUA

UANTYINNU

AN 12 N1SUIAINITNTZUAVDI8IA Buccal Tablets

fnLUagu11n: Thai Herbal Pharmacopoeia 2020
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4.Buccal Tablets (518)

gudinludasnin 16 win
271 18 e NSz
Tunannnue

Taile
NIUNISVIAEDU Taltinunsnaaau
< |

A’[ UANSYINNU ]

AN 12 ﬂqﬁﬁ']?’i']ﬂ']iﬂigﬂ']EH;I”J‘UE’NEJ']Lﬁﬂ Buccal Tablets (#i8)

fnLUaIN1aN: Thai Herbal Pharmacopoeia 2020
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5) Sublingual Tablets

YINSNAFBULTULREINUEN
g“lJLL‘U“U Uncoated Tablets

3ZYLIANITNAFDUTUNY
F1UazLdYALsay monograph

'

YINTLAYAINUA

Laile
1 = [ 1 v
NIUNIINAEDU wINU 1 - 2 1l VL@JﬂiS"i]'VEJWJ

l

o PP <
NINITNAADULNUDAN 12 LUA

[ QUANSYINNNU ]

29 13 AIWIAINSNSERNEAYBLELEA Sublingual Tablets

AALUaINNRIN: Thai Herbal Pharmacopoeia 2020
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5.Sublingual Tablets (§19)

gudinliitiesnin 16 Win
210 18 in NSz
Tunannnvue

Taile

l

NIUNISNAEDU Taleunsnaaeau

—_’[ QUANSYINNU ]4-_

AT 13 ASVIAINSNSERNEAYBLELEA Sublingual Tablets (fa)

fntUagu191n: Thai Herbal Pharmacopoeia 2020
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6) Coated Tablets

6.1) Film Coated [ duenuvaaUIILI 6 e ]

l

theldadlunznday 1 i

l

w3 Distilled Water %3

a1sazany (M5zylilu monograph eusazyiin)

l

a = L] =
WALATBIALNAADUNIINTZAEAUUNAT 30 U

l

YINTLAYAINUA

Taile

UMDY duenduIu 6 1

[ UANTYINNU ]

AT 14 N1SUIAINITNTZNAVDI8IIA Film Coated Tablets

fALUaINNRIN: Thai Herbal Pharmacopoeia 2020
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6.1) Film Coated (si9)

duenuvaaUIILI 6 e

l

) I v <@
Jrenldnzninay 1 wWin

l

Medium 4@ 0.1 M

hydrochloric acid

|

YINITLANYFINUA

Taila
HUNTISNAADY duenduau 6 1

| |
i O

29 15 AIVIAINIINTEANEAVBLEEA Film Coated Tablets (¢i8)

fnLUaIN1an: Thai Herbal Pharmacopoeia 2020
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6.2) Other Coated Tablets

[ duenuvaaUTIUIL 6 e ]
heldaslunzniias 1 n

'

vy Distilled Water %38

asavaney (M5eylilu monograph eusazuiin)

!

a = L] =
WALATBIALNAADUNIINTZAUAUUNIAT 60 U

!

YINTLAYFHINUA

Taile

NIUNNSNREDUY GHITRO R IR Wi

[ QUANSYINNNU ]

AT 16 NITUIAINITNTZANUAVDI8IIA Other Coated Tablets

AnLUaIN1an: Thai Herbal Pharmacopoeia 2020
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6.2 Other Coated Tablets (512)

) I v <@
PJrenldnzninay 1 win

l

Medium 7479 0.1 M

hydrochloric acid

|

YINITLANYFINUA

Taily
H1UNNINARY duenduau 6 1

| |
e ()

AN 16 N1TUIAINITNTZANUAVDIENIN Other Coated Tablets (s19)

fnLUAaL197N: Thai Herbal Pharmacopoeia 2020
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a dl' LY [~ a
LUALASDILAZNAFDUNITATEANYAIUULIAN 30 U

YINTLAYAINUA

Taile
NIUANSNREDUY Taleunsnaaeau
‘_> o 4—
AUANSYINGTU

AT 16 NITUIAINIINTZNUAVDI8IIA Other Coated Tablets (1))

fntUaguna1n: Thai Herbal Pharmacopoeia 2020
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6.3) Delayed-Release Tablets (Enteric-Coated Tablets)

[ duenuAaaUIILIL 6 We ]

'

theldaslunzndiaz 1 i

l

v#3 Distilled Water %58

]
=

a1sazany (Mzylilu monograph susazyiia)

l

Warsodlazynadaay

l

\alUdenves Sugar Coated aany

l

Jumgn3nadly Distilled Water gaungiivies

Wuan 5w

l

Al 17 nsAINIsNIEaNefivasedin Delayed-Release Tablets (Enteric-Coated Tablets)

fALUaINNRIN: Thai Herbal Pharmacopoeia 2020
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6.3) Delayed-Release Tablets (Enteric-Coated Tablets) (fia)

YINITLANYFINUA

Tailw
' = < ! o/
H1UNSVRaRUY 81 1 - 2 dalinsganedn
[ UMY ] duenun 12 e wazyin1sneaeut

l

gdialitdosndn 16 Wia 210

< o A o
18 LM ﬂizmamﬂuma’mmﬁm

Taile
NIUNISVIAEDU .
Taleinunng
- [ QUAISYINNU ]

Ml 17 N15MAINISNIZNERIYIELn Delayed-Release Tablets (Enteric-Coated Tablets) (¢18)

fntUagun1n: Thai Herbal Pharmacopoeia 2020
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6.4) Hard capsules Laz Soft capsules

[ duenuaaaUIIuIL 6 e ]

theldadlunznday 1 i

Wnansazate Mseulilu monograph enusiazyiin)

muAuasazanglvigaumgieglugae 37°C = 2°C

Warpsaamaaautduiian 30 u

AT 18 ASUIAINITNIZANUAV91 Hard capsules uaz Soft capsules

AnLUALI97N: Thai Herbal Pharmacopoeia 2020
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6.4) Hard capsules wag Soft capsules (¢19)

YINITLANYFINUA

Taile

!

wIndl 1 - 2 e lnszaed

!

[ a o <
NINITNAADULNUDAN 12 LUA

NIUNSVINEDU

!

gwdinlitosndn 16 Wia 270

< Y o
18 Lum ﬂizmamﬂummwmwum

Taile

! !

NIUNTNAEDU Taleinun1snaasu

l

> [ AUNISYINNUY

—
A

AT 18 ASUIAINITNSZANUAVIET Hard capsules waz Soft capsules (#ia)

AnLUagu191n: Thai Herbal Pharmacopoeia 2020
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Soluble Tablets Hard capsules
Uncoated Tablets and Effervescent Tablets Buccal Tablets Sublingual Tablets Film Coated Other Coated uae
Dispersible Tablets Soft capsules
Lnadaundausn
Il 6 6 1 6 6 6 6 6
nailymageu 15 uh 30 win 5 uin 4 . AMLAGE monograph 30 Wi 60 Wi 30 Wi
medium ATLAGY monograph ATLARY monograph Distilled water AMUAGY monograph AR monograph ATILAY monograph 0.1 M HCl ATLAY monograph
pw@‘ﬁﬂ% 37°C + 2°C 20°C + 1°C 37°C + 2°C 37°C + 2°C 37°C + 2°C 37°C + 2°C 37°C + 2°C
naiNISERUSy
gmniianszanen HUMSYIAGEU KTUNSTAEEY HUMSYIAGOU HUMSYIAEU KUNTSTIAGOU HUMSYIAGEU HUMSYIAGEY HUMSYIAGEU
o 1-2 Gialunszanehn VndeuT VndeuE yEeUTT yEeuTT VEeUTT VndeUE PeEeUT] VndEUE
2.088U%
Sunulivg 12 - - . 12 12 12 12
nasinIsERUsy
16 &1n 90 18 BiAuAnA? HUMSYIAOU - - - HUNTSTIAGOU HUMSYIAGEU NUMSYIAGEU HUMSYIAGOU
ensangioueen 16 & | lumummadey - - - lupnumsmagey lpunsmagey | lurumsmadeu lupunsmageu

fnLUagu197n: Thai Herbal Pharmacopoeia 2020
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o { o ad

7. J5uuasdrdganiiinisna gt sdrfyigavsedsvinviseenansiiunandueiasulns

v

1
[ =

wseasdIAyNTANUFUNUSAUATINAN

o

X

Joyanuaainviselenasiniugiungileuiudtinnuanenssunsemsuazen



8. é'f'w‘i'la:mamné’wnsﬁﬁﬁﬁmﬁﬁz’iéffw‘iﬂazma’[,unszmumswamNEmﬁmw‘ié’ﬁL‘%agﬂuasi'mmu

@lilaivaziefiawanagad)

AN5199 5 WANITI8AIDEARITINaTa1eNliAITASIANY

a

q

35

a1nu Solvent Concentration limit Concern
(ppm)

1. Benzene 2 Carcinogen
Toxic and

2. Carbon tetrachloride a4 environmental
hazard

3. 1,2-Dichloroethane 5 Toxic

4. 1,1-Dichloroethene 8 Toxic
Environmental

5. 1,1,1-Trichloroethane 1500
hazard

A1519% 6 wERNITIEAZIIEARIIazaNaNNIVUAUSUNM

a1nu Solvent PDE (mg/day) Concentration
limit (ppm)

1. Acetonitrile 4.1 410
2. Chlorobenzene 3.6 360
3. Chloroform 0.6 60

a. Cumene 0.7 70

5. Cyclohexane 38.8 3880
6. Cyclopentyl methyl ether2 15.0 1500
7. 1,2-Dichloroethene 18.7 1870
8. Dichloromethane 6.0 600
9. 1,2-Dimethoxyethane 1.0 100
10. | N,N-Dimethylacetamide 10.9 1090
11. | N,N-Dimethylformamide 8.8 880
12. 1,4-Dioxane 3.8 380




A1519% 6 wENISIEAZIIYARNIINazANeNNINUAUSUN (5D)

36

a19u Solvent PDE (mg/day) Concentration
limit (ppm)
13. | 2-Ethoxyethanol 1.6 160
14. | Ethyleneglycol 6.2 620
15.. | Formamide 2.2 220
16 Hexane 2.9 290
17. Hexane 2.9 290
18. | Methanol 30.0 3000
19. | 2-Methoxyethanol 0.5 50
20. | Methylbutyl ketone 0.5 50
21. | Methylcyclohexane 11.8 1180
22. | Methylisobutylketone 45 4500
23. N-Methylpyrrolidone 5.3 530
24. | Nitromethane 0.5 50
25. | Nitromethane 0.5 50
26. | Pyridine 2.0 200
27. | Sulfolane 1.6 160
28. | Tertiary-butyl alcohol5 35 3500
29. | Tetrahydrofuran 7.2 720
30 | Tetralin 1.0 100
31 Toluene 8.9 890
32 1,1,2-Trichloroethene 0.8 80
33 Xylene 21.7 2170

o/

fvinazansianuduneen

Tngsiosdidyinazaialuiiu 50 me/iu w3 5000 ppm lnsdasraliil

Acetic acid Heptane, Acetone Isobutyl acetate, Anisole Isopropyl acetate, 1-Butanol Methyl

acetate, 2 - Butanol

tert-Butylmethyl ether 2-Methyl-1-propanol

3 - Methyl-1 - butanol, Butyl acetate Methylethyl ketone,
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adiazaenlinudayanianedIngiineane

1,1-Diethoxypropane Methylisopropyl ketone, 1,1-Dimethoxymethane Methyltetrahydrofuran,
2,2-Dimethoxypropane Petroleum ether, Isooctane Trichloroacetic acid, Isopropyl ether

Trifluoroacetic acid

9. UsanauansignindanisldnuuseniAnsensieiieanauauuIng 6 (8)

pg5¥MIeNTERNUTENA
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10. A1AUUNTA - A9

Al 23 wanuasasinaaudiunsa-a1s (oH Meter)
141 - SPSLAB 2022

saeinAulunsn-ans (pH Meter) Usznaumae
WaTa191nUA7 (Glass Electrode) @111507AN157119 114089 Hydrogen ion 1@ laeg reference

electrode ‘mﬁfjjﬁa silver-silver chloride electrode

ad v
A5n15lG9u

[ W38 sample AILLARE monograph ]

v

Rinse $7m (Probe) a8 Distilled water

!

Rinse Wil (Probe) fe sample 1antiae

y

JUIn (Probe) Tringfenansansazans

Y

NFINkazUUANAN

!

[ UAISYINU ]

AN 24 uERITURBUATS ITULATIRAMNTUNIA-A1e (pH Meter)

fntUaguna1n: (Thai herbal Pharmacopoeia, 2020)
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11. USanauaiiauaanagad (%v/v) wnienanduaayulnsgduuuinviiaiuuseniung
a ¢ & ] =) Y a a
iaueanazaailudiulsznaunieldialiauaanagadlunszuiuningn

985¥MI9ENIUTENA
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12.431105U559
1) Inguszasd
\ienaaeuUsHINTIUTTINeglun1vuEnIaaINUTI]

2) Anedau

2.1) sUnuurdafasiayulnsililisuuuy uelswea (Aerosol), @sd (Spray), Tnlu (Foam)

v
[d o o

2.1.1) eannszusunnvg

]

[% '
(9 a

IuUnBUN 1

[ gunvusNuTINanduaayulnsudIdIwIl 10 My }

FIUNRUNLNALNIVUL

[ Yuvnuun ]

JUNDUN 2

[ windnayulnsNussgiunvugImeIg 10 YUy ]

FUWNNUNKAAN UNLABEN VUL

[ Jurnunun ]

Al 25 wansTunaun1sagauliRInsiussafiagluntvuzmurainussyiissyuinnin

q

fntUagu191n: Thai Herbal Pharmacopoeia 2020
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JUADUN 3

[ AN UEUTTUELN }

!

FIUNNUNHAND U ARLN VUL

!

JuynuInn

P ) 2 P P 1 =] < S L% 1
AN 25 LLaﬂ~1wmaumimaauﬂimmwmsqwag’[umﬂmzmmmﬂmsqmzuuJumvmn (912)

9

AntUagu11n: Thai Herbal Pharmacopoeia 2020

(%
Y

YUNDUN 4

= a - o & el' = Y] - v & N - v N
L‘Ui&JULVlEJ‘U“LJ’]MUﬂIWJUWEJ‘L!V] 2 NYUNYU URUNVURBDUN 1 — UNNUNYURDUN 4

1) fleg19A1519UuNNKE

A5199 7 WEAIAIBEIIANSINUUNNNE

YU AyuzUsTAnd | nAnsoueiayulns Ayuzan AYULUTTL
nanfuaiayulng nanfuaayulng
au
AyuzUan
1
2
3
4
5
6
7
8
9
10
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2.2.2) aandiszyduuiunns

LA miscible liquid 97121 50 mL

adlu Volumetric Flask 100 mL

1719 Volumetric Flask 100 mL

A o
MUUATDIVULAENA Tare

WLAISazauAIDENg 25 mL

adlu Volumetric Flask

Swirl Flask nauansazanglmginu

FUMININATY

JUNNKA

Al 26 wansTuRBUNISVATaUUIIAsTiusTafiagluntvuzmuaainussyiistyliudsunns

9

AnLUaL1970: Thai Herbal Pharmacopoeia 2020
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14 Burette 1Ay miscible liquid au

WA Volumetric Flask wag Swirl T

JuiinUsunsidun by

[ AU Density ]

Al 26 udnITURBUNIINAFRUYSHINsNUTTYTaglumBuzauaaInuITYTissuluU3unns (de)

AALLUaIAIN : Thai Herbal Pharmacopoeia 2020

qmﬂumsm'sﬁqmm
M
Results = —
|4
M = dnlnansazaie (9)
V = YSunmsansazatenusSudsunnsauasu 100 mL
NUBLIA

Ad A 9] ! a aa Y] . a |
WINNTULUSTINTUSHIRsTosndt 25 fiaddns 14 Cylinder vwnfiviansauvageu lnady

Fo819u1 10 feg1e wasly Cylinder TuiinUsunnsuaaznnwsuy
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2.2.3) LNA9IN1SE9USU

Stage 1

1. AnadgvesImnsnwug 10 Mvug Fedlitesnitaainuss

2. Unnesgvisisaznivug dedliitdenndt 90% vesaainussy lunsdil aanszy 60 g
vido 60 mL vietounin wazhifinnndt 1 avugdiiiuTuasidesndn 90% 91naan
U599

3. Uunsgniusiaznivue deslivesndt 95% vesaainussy lunsdil aainsey
WINNI1 60 ¢ N5 60 mL wazldduinndn 1 awusfdusuinsdosndn 95%
31NRAINUTTY WWIIIN15NAGOU Stage 2

Stage 2

1. guavugfiussgiia 20 Mvue

4. dnads 30 Mwug Bitesninamnsyy wardesliifinnnin 1 Mwuran 30 anvuzd

fUSunstieunniUsmsosnd 90% naanussy luNsan aainsey 60 g 138
60 mL n3oWaenin wazsdeslitoundn 95% 10Ra1nussq lunsdi aainssy

111N 60 g 30 60 ML



13. 9unBYNIA

a5

YUIAYDIDUNATUBYU sieve (139) 1Y TngruinveaunIalinumunemsl

A15197 8 LLﬁGNi’]EJ’s‘ISL?J‘EJﬂﬁEJ’]%JLLaSﬂ’J’m%NWEJ?Jaﬂﬂlu’]ﬂa‘léﬂ’]ﬂ

AU DTSR

AMUNUY

1. Coarse Powder

s a

YWINBUNIARIEITIWIU 40 Weasidus TiN1u Sieve YuIA 1.70 1y,

WAIHYWINBUNIATUIA 355 pm

2. | Moderate Coarse Powder WIABUNIANIEITILIU 40 LUBFTHUA i1 Sieve YU 710 pm

WAIHYWINBUNIATUIA 250 pm

3. | Moderately Fine POWder | yunpoymansensiuau 40 wWesidud i1 Sieve YU 355 um

WAITVUINBUAIATUIA 180 UM

4. | Fine Powder

HIETNOUNIAAINTONILLIIVWIA 180 pm 16 100 wWesidued

5. | Very Fine Powder

HAENOUNIMANNNTORIUSIIUIN 125 um 161 100 1Wesidud

Sieves (1L349)

wsevianalnd dunidaidulsnavalane Yagvinanaunuaansedaniidonndaeiu

1MSFIUEINA ISO 331-1:2000 (E) uuzthuanslumsssiolyd

A151991 9 LERNITIYAZLDIATUIAVDY Sieves (199)

Number of Nominal Mesh  Preferred Average Percentage US Sieve No.**
Sieve* Aperture Size Wire Diameter Sieving Area
um mm mm
4000 4.00 1.40 55 5
3350 3.35 6
2800 2.80 112 51 7
2360 236 1.00 49 8
2000 2.00 0.90 48 10
1700 170 0.50 46 12
1400 140 0.71 44 14
1180 118 063 43 16
1000 1.00 0.56 11 18
um pm um
850 850 20
710 710 450 37 25
600 600 400 36 30
500 500 315 38 35
425 425 280 36 40
355 355 224 38 45
300 300 200 36 50
250 250 160 37 60
212 212 140 36 70
180 180 125 35 80
150 150 100 36 100
125 125 90 34 120
106 106 71 36 140
90 90 63 35 170
75 75 50 36 200
63 63 45 34 230
53 53 36 35 270
45 45 2 34 325

“Entries in bold are 19O “prindpal sizes
“*The list of United States standard sieves is included for information purposes.

fia1 : Thai Herbal Pharmacopoeia 2020
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AN 27 wang Sieve (459)

fia: Lab valley 2022

AT 28 WENS Seives (LINVUIAAINE)

i : Lab valley 2022

46



ar

Natural Fillet Evenly Tensioned Mesh
Allows free flowing of samplej To ensure accurate analysis
onto the sieving medium
Totally sealed : Precise Aperture
No crevices to trap In accordance with 150 3310,

material ASTM or other specifications

Precision Frame

Ensures consistent
nestability

Manufactured in accordance

with ISO BS EN 9001 (OMAS)

available to every Nationaland ~ Safe Edge
International standard Contorabléand

‘safe’ to handle Ensures full traceability

Serial Number

2NN 29 waneduUIENaUVBY Sieve (1349)

i : Lab valley 2022
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AT 30 WARALATDIUT (Sieves Analysis)
31 : RETSCH 2022

NIINATUVUINDUNTA

Tansenasldlu Sieve ]

l

Uneln

l

LU IR AT UIUDU

|

[ ATIVABUVUINRILINIY Sieve ]

ANA 31 u,amswazLﬁammiwﬂaawmﬂagmﬂ

fALUaINNRIN: Thai Herbal Pharmacopoeia 2020

wnewn 1lutunsunisiwgissTegnugiunuiuly Weswnenaiilieuniansenfivuinfiingd

2 Tunsainmaendanwusiu 52 3mee7fin Sieve
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A15N1AUEZDIA Sieves (1L349)
1. leudsstaviannuazenn
2. MIANNEZEIA Sieves (139) @wnsavinauagealagld Air jet | Liquid stream 1nil
UNARNBY
3. liuuzilildihdoudns Sieves (W39) isrzazsiliAnaruEsne
a. vnsndudeddivhenuareiauss fosdinisaunugaugiifanzauia 25 °C
20 - 70% RH uaidateanlagld volatile water miscible solvent aantild Air jet A1

fUANM9A volatile water miscible solvent aanlu

14. ddanUaay

UszaA

d‘ a [ L2 d' a Y 6 U = L2 QI ada d‘
Lwamwmmmwmammsmaagulwﬂmw mamﬂm%agﬂws Azfedldd Tad |, wias lasdldindu

ASnadau

€

£y (Y 6

winuanfnaayulng 100 g

£
(%

WUDLAULAE monograph
Y

l

WNaaSuayulnTauUNIEAIYY7

l

AFPRRGINA R

l

JuIuudauanvasuwazinludsinugn

l

AUISB8arTRIAIwlanUaay

3 %
(@) =,
va

=9}

AN 32 uanITUnBUNISNAdUALUanUaaY

fnLUasN1an: Thai Herbal Pharmacopoeia, 2020
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15.damuundugininualilunsilsunsunsausznAnsEns19919anmuuInsT 6 (2) wag (3)

(2n3)



