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Quantitative Analysis of Preservatives Adsorbed onto

Drfferent Kind of Membrane Filters
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FININININTINARDS 4 Ui @9 Propylparaben,Methylparaben,Benzalkonium chloride
4a Phenylmercuric nitrate WIn1¥NIBNAILALNTA S LN UTUHR I aBlafuR Ny Sonuda 3
U3 flo US¥w Whatman (Cellulose nitrate) Millipore(dUHaNU84Cellulose
acetate UAT Cellulose nitrate) Sartorius (Cellulose nitrate) kaiSartorius
(Cellulose acetate) upnaNIFAMNTaRdeduy  filesan)gatutszininyes idu
armiiduresan o is  Mevastiwed dani9tunanes  uaz Weesitdiuninies

FNNMAABHUTT Benzalkonium chloride gngaBuuLUiuNID0UIeH Whatman fin
#13N Cellulose nitrate ynflgn  (3-19%) 109w fuvesudsn Millipore (dIunay
794 Cellulose acetate War Cellulose nitrate) (0.5-17%)untUduUnioqvauiygs
Sartorius fivwnan Cellulose nitrate fimspaduangn (0-15%) d74 Propylparaben
L3y Hethylparaben Jra@fuuLUAUNIENUESUTIM sartorius AN Cellulose acetate .
nnfige (7.2-24.8%)  uwediniigaty <6. THUMHUNTE LN LU sHEdafunasuia s de
Phenylmercuric nitrate gogaduinuiinsotuoswidyn Sartorius frwnann Cellulose
acetate wwnﬁqﬂ (10-18%) sogaann il sartorius ﬁﬂﬁﬂﬂﬂ Cellulose nitrate{6.37-
1:.83) Whatman fivmann cellulose nitrate (2-13%_ ) W8z Millipore D RCRIaC
Winey Cellulose acetate UaxCellulose nitrate fianifiuldugnduiipedign (0-9%)
i 1ve§ 1 fudnagaduazastionn i doa s Sufia i dutugedu daani$un o
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Abstract

The adsorption of four commonly used preservatives; benzalkonium
chloride, methylparaben, propylparaben and phenyimercuric nitrate onto
membrane filters were evaluated.Membrane filters used were cellulose nitrate
{Whatman, Sartorius), cellulose acetate(Sartorius) and mixed cellulose
(cellulose nitrate and cellulose acetate). (Millipore)

The factors effecting the adsorption during £filtration such as

concentration, phosphate buffer, borate bhuffer, filtration rate and volume
loading were also studied.
It was found that benzalkonium chloride was adsorbed more on cellulose
nitrate (3-19%) (Whatman)} than the others. The amount adsorbed on mixed
celluloge (Millipore) was 0.5-17% and on c¢ellulose nitrate(Sartorius) was
0-15%,respectively.

7.2-24.8% of methylparaben and propyl paraben were adsorbed by cel-
lulose acetate(Sartorius).But other kinds of membrane adsorbed lower than
6.7%.8ignificant amount of phenylmercuric nitrate was adsorbed on cellulose
acetate (Sartorius) and cellulose nitrate (Sartorius).(10-18%, 6.37-11.83%
respectively) On the other hand mixed cellulose (Millipore) adsorbed only
0-9% that is the lowest extent.

It was concluded that &he pércent adspbrption would be decreased due
to increasing concentration, filtration rate and volume loading. For methyl-
paraben and propylparaben, Buffer did not play a significant role in adsorp-
tion. But it was noted that benzalkonium chloride in borate buffer was

adsorbed lesser comparing with phosphate buffers.,
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1. n1idarNiey (Heat sterilization)
2. MINIBIILMNUNTBN LAY (Sterilization with membrane filtration)
wndve it ian Temmemwaugadeittun s deld  fazatmanieete
WHUNTEN L L U eley A n L B (Aseptic techniques)usiunyaaiam udaoiu
wmesle  uwRRztisdevAuneviiuandeiueanty #8719ty Acrylic polypropylene,
Teflon, Nylon, Polycarbonate, Cellulose nitrate, Cellulose acetate,Polyviny-
lidene fluoride iffusy

mansesstunyvdaeumeiilnnstuar L o Tveftoravu dorturdndorpenty usitneunien
wisumannefilnnanmiadinaninsieedean  fuke v dmn 1 o1 et et ianfedtan
UnanifanaenIrerm 98t (Parker et al  1984) et Mo 1idisnmInTes
denm vt foludumeugaing  anatuiiflagusmiussgnesdufiuiune s aninm
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munzﬁnHWﬂéﬁﬁézwﬂaauLaﬂﬁtﬂﬂiﬁuLﬁuﬁiﬁhwﬂiulzqwﬁﬁuwauazixqqwuqﬂaﬂﬁnﬁﬁnuazﬁﬁ1ﬁ
Lﬁnﬂgﬂﬂaaﬁﬁnﬁﬂ #9879 11U Methylparaben, Propylparaben, Benzalkonium chloride
Phenylmecuric nitrate Lfusiu Teeatusunyos s i undsfina srdauacvaisuisnidatay
e tlafilendianned NIty 1ty Cellulose nitrate, Cellulose acetate,
Polyvinylidene fluoride ﬁ!ﬂwﬁﬂmﬂﬁa’i'ﬁum 1t Millipore, Whatman uasSartorius
WY Avadut St awd 19 nmmessrey  Guilfoyle wavemsdui 1990 §
uansranIgatuve A I Br TRowduntausn i Nylon  anmwarauIE wuinani
19 (¥4 Phenol, Methylparaben, Propylparaben Wa¥Benzalkonium chloride wWan
gatusiunTa 9fena "

A1 Feiient du ndufaduiy e n L Sotivanuite 1oy Propylparaben,Methylparaben,
Phenylmercuric nitrate, Borax, Chloroform, Benzyl alcohol,Thimerosal,Benzal-
konium chloride  &vyfutFeuusactiadudBnadidduandeiuasuscandnwaum negi
v ovusnsnaiy Ooteghem LAY Herbots(1969) AV M waasswuid 3L devany
Hlaawn I0gnantu TRULALINTD S (8L U %qﬁua@ﬁﬂvﬂnuaquﬁuﬂzaqLNMLUﬁuﬁh Chiou uaY
Smith (1970) “lAARBYATUAUNTBNLIANLUTUYEY Millipore filter |diimugudnany 17.5
Wdimy (NenTevd W EneusNSY 1t Digitoxin, Hexachlorophene #uiin1igatutes
ndwidfuiunnmior wiafey 100 wetife  waswuiia WisneuazaE e
(Benzoic acid,Sodium phenobarbital, Salicylic acid) wiofiurgariimpaduinunu
NS LN LU Y
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Benzalkonium chloride (Supawechakarn Co, Ltd.)
. Methylparaben (Vidhyvasom Co, Ltd.)
Propylparaben (Vidhvasom Co, Ltd.)
. Phenylmercuric nitrate (Vidhyasom Co, Ltd.)
Borate buffer pH 6.35
Phosphate buffer pH 6.35%
Phosphate buffer pH 7.11
. NaCl (Vidhyasom Ca, Ltd.)
gunI
. UV spectroscopy (Beckman DU-64)
HPLL (Waters 501)
. gALATBINTIINRANUULATA WAL (Filtration set)
. Autcmatic pump
. tieuBNUHUNTE M8 Cellulose nitrate (Whatman, Sartorius)

Cellulose acetate (Sartorius)
Cellulose'nitrate & Cellulose acetate

(Millipore)
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2. SANoiU S naE 1 1L e Tas Lnaile Spectroscopy (Methylparaben,Propylparaben,
Benzalkonium chloride) ua& High Performance Liquid Chromatography (Phenylmer-
curic nitrate)

3. infm@EeratuveaE 1 ds Teuiute ToinlauasuSuinina 3l pH Avsnardail Phosphate
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fmthunines 50 75 dedfesound
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Benzalkonium chloride
AL BLAnATefL 3 1 Ae 0.023% ,0.03% ,0.05%
MethylparabenlazPropylparaben
AL tuLAnsafs 3 A1 Ae 0.01% ,0.02% ,0.03%
Phenylmercuric¢ nitrate

AL T tdienRIeie 2 é1 Ao 0.001% ,0.002%

#nE M TReReAe il
LR IEN WLy IeEY
1 Phosphate buffer system pH 6.35,7.11
2 Borate buffer pH 6,35

WA LATEE WUSHEN ML deraun1Indey

UIMUNTOSHIULHUN T LML UTE 1WA 0. 227 AYeu TRuuduLudeon
-daiHwnIney 25 50 75 ml./min.
YR YlunInyas 100 200 ml.
- LUABUYTA YDA 7D LN LU TUUAZU SEMEHAR
Cellulose nitrate (Whatman & Sartorius)
Cellulose acetate (Sartorius)

Cellulose nitrate + Cellulose acetate (Millipore)
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Benzalkonium chloride 31a31¢#liAuLINAlA UV spectroscopy

fieueadu 257 nm

aauff 2
Methylparaben @Y Propylparaben 3Lﬂ11$ﬁ1ﬂﬂLﬂﬂﬁﬁ UV spectroscopy

#AWYIeAU 275 nm 4aT 270 nm AWATRY

powd 3
Phenylmercuric nitrate J1a7eWiAuINAlA High Performance Liquid
Chromatography ﬁﬁ?ﬁuﬂﬁﬁﬂsu 258 nm
TamsimnuSinaen 1t el isferdeainninies ewuTnedigngady
iayLneils High Performance Liquid Chromatography
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371 Langmuir equation
C/Y = 1/b¥m + C/¥m ————=—=m- (1}

tﬁﬂ C = equilibrium concentration

Y = Uunsanignestusemiintnainvesdagaty

Ym= USia@nsignaadugge

b = el
M plot NYINTEWINN C/Y fu C azianyvidus sy A wufes 1/Ym Uax W6
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AOMHl 1 Benzalkonium chloride (JUfl 1 uazguil 2)
ﬂﬂﬁﬁtiuﬂﬂiﬂiaQﬂN@ﬁﬂﬂﬂ!ﬁﬁﬂUﬁQﬂ

- it tufureean i doudnedos  (0.02 %) sxggsduiBuivedifudgaenn
(15-19%) At Tedunmsan vl Buitgeths (0.07%) awwmaiiue L fusnsgedinionaa(0-3%)
ilpeinaa dartuve s v Beiigetusem iU inave san wignesu L iy uda i
wumgatuide (fleuifuivaifudmasetuszasas  UrngmaanIgedudand)asmmneii
YOWAUNTOI LM LUTU

- s tumansesiiidy sorma e S iudm metua s dmieras Louiuines
NINIAN 100 NFARAT  USCAI ML WNTUYEN Benzalkonium chloride #Mga% Phosphate
puffer fimgatuanitutds 14-19% fidna1$riuminve 50 Aaddnseunlusdida i $iu
MInes 75 Raddaweuflmigatuanaaindoiloy  5-8.5% vl sneaantundudsiu
yewina i dof sudun oy nalBuas

- UhneTiumInTesiiiEL  senmadie s madus i dodesme  laean
vhinssuduasmasiusnee wigneetuL futy. wieuananInunsgatuliin e vl
vl s fieuite S i s agetuialoeas

- wiedoied wudivedifusnigeture et dumiaifay Borate buffer (6-12%)
fhipsnit W Phosphate buffer (14-19%) (U3suiflpufluinaitumianiee 100 daddny
auhHlumIntee 50 daddnreui asdumyaz18an1y Borate buffer wnnid Phosphate
buffer 1uﬂ'lnﬁ?mli;_tn‘m‘ﬁuﬂ’m'lﬁﬂ Benzalkonium chloride iffus1ifidu

Pwiuslaveuiune vz Wnan1 ygaduioesn nn il u e w3 Sartorius i
WA cellulose nitrate (0-15%) @MINNIUTUYINWIEN Whatman F13fuLdysegngaduuy
uHuNTBegHign (3-19% ) YavawnAeva U millipore (0.5-17%)

VWA MARBNATU AT

s wiuladeiiinasoniigadu Benzalkonium chloride wuiwLUﬂfLﬁu§n11gﬁﬂuazﬁuﬁu
AL TeEn@EAE 333119 InIee  UBNAIuNInTes fa wadtfudngatuae
spasidenu fiduressazarifiiu vl daviifwmantesiiutu vleutmrums
n1aq§q#u mILFandt L UTWINaIN cellulose nitrate y@UI¥M Sartorius IAwld
Borate buffer ifudiutusuifuniedng
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ﬂﬂuﬂ' 2 Methylparaben, Propylparaben (Q‘U‘?i 3-6)
amaz‘mm*.fmaqﬂwaﬁanngﬂ“ﬁ%ﬁmf

- AvwSutuey Methylparaben figeti swvmisive{ifudnmgeatiiosasidesann
Am e a1t Befigaths sz iEuRnure s Tl wiarwE e ety
v iin WLl ey e tfudnisatuTaiesas nweviRMty Propylparaben

- g B nseofl il sanmast e fifusn1igadu Methylparaben uay Propyl-
paraben TAUaY WHKANTTWAABNSE LURITHUANAT IR BitR LT

- vansrumntesiliiduy somadived i gaiiniosas s iminnmd iy
S In Yz L Signgedundaeen umswenines  wsLle LUt feuiva L udiny
gﬂﬂ'l!‘:"ix'lﬁ'ﬂva\! (107 Dadfa3 UuuHUNTIaY Cellulose acetate (Sartorius) Propylparaben
graatu 16-20% uAfunRy 200 AaAART MIgAduliRue 8-14 %)
% - mufluniedng (pH 6.5 uay pH 7.11 uaruilaUMined (Phosphate uay Borate
- buffer) wuirivedihuinigtuhiunndn et

S MUl vaNLHUN T 93 ARHA Wuand 9 ude i Methylparaben Ua% Propylparaben
ngn@nﬁmﬁumﬂﬂﬂﬁmn cellulose acetate (Sartorius) gqﬁqaﬁamw&ummﬁn 3 wila
BiuanA4fu

INHaN RARE U
Wan 1z e anIgadua Bifaansug uAseiivasimavo N IgRdunielucan
Uanm 20-30 wiil mgeduligefige  szidmluukunYesinan Cellulose acetate
(Sartorius) FehimTitusunyesniediuninievanazaiufiad methylparaben uax propyl-
paraben (Jusafuidy invz A AR LN NN LiIANE LN I0uBNRERSG
mivisioiilnasoniigaty wuin e difuimgetussiutu s Suduresanvazany
g HWMINTeN VeI wnInTee e et ihmmeduanisuasidom i uvesans
sl wie darchwmineafdy vl Uhnmrunnesatu uiazbitituvie
e ie Suasa w1 Bundesng
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ﬂﬂu‘?i 3 Phenvl mercuric nitrate (31]1'1 7 ua::;mﬁ' 8)

anwaz&unwanﬁaqﬂwaﬁanﬂzgﬂinﬁwﬁ

_ - s Tutuvesan v Smbbuazgngatuifuiva s fudge ana fthue s atu Bufigs
fusermad e d L fuin aestniaag

- et Hhwmanveaiiiidu ssndived fuseetiioras tilaenaniiantun st
@t JsuazudunTa s uiiiosas (Fachwmaantes 25 fakfasdeound dnngetu
6-18% usiida111$um ey 50 Raddavdaund Anwgatu 1-10% L3su L Aeuilaau Tt
0.001%)

- hnertumsnsesiiidu somadivefifuinmigatinesas desnmitine ity

wndasunideniuty e wEanIntumseadudedlvh i Au ymaLfafinmanTe ety

F

Veasiintratensdufigedunalsantuiul sat fienfi mgaduTaiagas

o o4 : - &

- qummrseiiasin e F1Rearie1den wuinive T fusngaduve s yiul Seduiied

W Borate buffer filoe UInNmvevE@) I Auugn e iusmdlt R mefiar imnaaudann
oot (0.0008%) -

FMUTAUDUAUN TR IR VAN IR BB EN AU LN LU TULEIUTEN Sartorius fivten
M cellulose nitrate AMLUNLUTUVENUNW Whatman segngeduuuHunTasgefige
vowwforesuidn millipore

AN MARDIETUIA G

amivtaduiifinasian1gatu Phenyl mercuric nitrate wuiwxﬂaitﬁuﬁnﬂigﬂﬂUﬁxﬂﬁ
funrm L SturesanTazate da1iftunanies  UBeTumInTes fe wedifudnigaty
wbsasifeenn L fidiwesanazano il wle dnvihiumnsoniduy wleutineiu
mmmagﬁm AL 3N L L UTUAW AN cellulose nitrate uasuddy Sartorius
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iorn of Benzalkonium G
100 mi loading st 50 mimin
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184
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144
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10- |
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6-
4-
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0 Y
0 0.05 0.1
conoentration In g%
léemmMﬂ—mmnf}wm&1
.
9 —
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7-
£
i°
N
4-
3
2 r =
0 0.05 0.1
oopcentrwtion i g%

B& whatman == millipore =~ santorius ]

CENT# v 1V RRARY
an(..' ar DUN;_JH\,.A Uﬂmm

Adsorption of Benzalkonium CI
200 mi loadsy at 50 mifmin
10
g-
8'1
{7
i 6
T
P
4+
3_
2..
1 T
0 0.05 0.1
concontration ia g%
léﬁmmmmﬂ—mmnnﬁ}mmMT]
Adsorption of Benzalkonium Ci
200 mi loadng at 75 rmigrmin
3
2.5
5 27
E
{15
-
0.5
0 = = =
0 0.05 0.1
ecncuntration In g%

|9€MMNm+wmmuE}wwm1

1 uasvLveTiuAnIeAtuTesA Yaraly Benzalkonium chloride Vi st fhrtusinen

VULRELN T8 L3680 LU U TNTTRTIAN e a9 ety Phosphate buffer pH 6.5
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Adsorption of Benzalkonium CJ
100 mi loading at 50 fripmen

0 0.05 0.1

concentistion n g%

|—)(— whatman —— millipore £= sartonius ]

Adsomtion of Benz! taium €1
100mi loading wt 75 mi/min

—

0 0.05 0.1

concantration m g%
|—)(- whatman —t— millipore +=- sartorius —|

Adsorption of Benzalkonium Cl
200 mi loacking f 50 Prifman
7
6“1
5
K
&
3
&
54
14
0] T
0 0.05 0.1
<oncewtration in g%
|i(— whatman —— millipore = sartons ]
g Eersterunc
4.5
44
3.5
: Y
§ 2.5
3
I 2
1.5-
1-
0.5+
0 = = =
0 0.05 01

concentration In g%

l—q— whatman —— millipore =+ sa.rtnnus_J

2 uanvivedimusmIgetute @I ALate Benzalkonium chloride fiARatditisten
VMIHUN T L300 U TUR T BERfian 2879y Borate buffer pH 6.5
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Adsarption of M
1Nrerhibm

|

R

T
ot L om

o
eoncentration In g%

[*m—m e miipore: l:fs-—.«:m*s-ml

Adsorption of Methylparaben
100 mi loading at 75 mimin

w18 =

Adsorption of Mathyiparaben
200 mi loading at 50 mimin
45—
b
351 "
g -
§
T 2
. -
i
1.5
- \\
3 ath ot am
concantration i g%
i " Semnagar] SR Senonat |
Adsorption of Methylparaben
200 i koading at 75 mimin
Ty
[=
g
%
%
E g
]
H
B
+
™ =T 1
-} ain am [0

aR
concentration In g%

[P vrmrmn i o Sl D Sareme |

P 3 wanaivedimdnm e durasanazas Methylparaben finu ddisingn
waiun e i (yudviafianiivA19Midy Phosphate buffer pH 6.5




Adsorption of Methylparaben
100 mi loading at 50 i

parcam adeorption
Y

k'

Msoq: on of Methylpa:aben
™ loading at 75 rrlimin

T 1 |
am ok ao

Adsorption of Methylparaben
200 rot loading st 50 miAmin

percant sdsorpiion
¥ 1

¥

1=

am
eowcantration In g%

[P shuiran ™™ mieom T SemnatcAn SIE Swemntcon) |

Adscrption of Meﬂ'nﬂpamben
200 mi loading mt 75 mimn

e
o
o
")
g+

il 4 wamaveiTinM¥gaduTavEITaTANY Methylparaben i dtudn

UULEUTIE L LU TuE shaian sy Borate buffer pH 6.5
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Adsorpnonufl‘m abe
h-ﬁ\gdwr?ﬁmm "

Peicant adsorption
r

Adsorpti ofPru
sorpt ion pylparaben

parcent adaorption
r

U S uamaitefimudniTgedureanTaLany Propylparaben A3 TiduA 9
MU0 L LU Y Afia I8 19MiGu Phosphate buffer pH 6.5
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Adscmtion of Propylparatien
100 mi foading at 50 miran quwmﬁm
loading at 75 mimin

ndsorption
it
parcent adaoiption
b

! T T i
no ain -- e /R
concentration I:c:'l. o o ads abn aths ake ade ™
conpeatration in g%

Adsorption uf Propylparaben !
1wmbﬂn¢%nﬁm Mm"” ‘?fp":ggﬂwa.be"

C\E\E
10

parcent adsorption

o %: = %‘
ame atr atrs am ads tlus {9 T

concenttation in g%

[P Wrran T e T SamialCat HE SemmiCr) |

U 6 warvivedimsnmagatutesantazany Propylparaben fRanuttiutusiad
vausun ey L L uudisiiafianiizanafiuly Borate buffer pH 6.5
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Adsorpticn Phenyl mercuric nitrate
1woami

parcant adeocrptkih

Adsamtion Phenyl mercuric nitrate
200 i koading

perceni adsorption
1

*

50 eyt

T
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