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Abstract

Many synthetic or natural compounds can
improve the intestinal  absorption  of
hydrophilic and/or lipophilic drugs. Recently,
excipient-drug  interactions have  been
increasingly caught attentions of
pharmaceutical scientists regarding
improvement of drug delivery system and drug
regulation policies. This program was
developed under this vison to explore its
clinical relevance. Following previous years
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proposal to investigate bile salts and vitamin E
on CYP3A reated work, this program we’ll
focus on Pluronica .

Pluronic® block copolymers, poloxamers,
consist of ethylene oxide (EO) and propylene
oxide (PO) blocks arranged in a traditional
A-B-A dructure. This arrangement results in
an amphiphilic nature, in which the number of
hydrophilic EO and hydrophobic PO units can
be adtered. The use of Pluronic®-based
formulations includes gels, w/o and ofw
emulsions, nanoparticles coated by the block
copolymer and solid polymer blends. Recently,
successful experiences on using these polymers
in drug (proteing/poorly soluble drugs) and
gene ddivery make them attract more
atentions.  Most  importantly,  selected
Pluronic® polymers also exhibits immune and
wound/burn  healing ability. As a result,
Pluronic® polymers were characterized as
“functional excipients”. It has been discovered
that Pluronic® polymers can inhibit of Pgp and
MRP1/MRP2 drug efflux system. Effect of
Pluronic® on drug metabolism was only
evaluated in MRP close related GSH/GST
detoxification system in MDR cells. To our
knowledge no other metabolism pathway has
been examined untii now. With the
Pgp/CY P3A cross-substrate specificity and the
highly bio-distribution in the liver in mind, we
proposed that it is necessary to evauate the in
vitro/in vivo effects of Pluronic® on metabolic
activity of cytochrome P450, especidly
CYP3A. The aim of the present study is to
investigate effects of Pluronic® on its possible
role of CYP3A drug metabolism. The first
year, we’ll use microsoma system to evaluate
the effect. Due to its multiple binding dtes
characteristics, CYP3A in vitro probes,
delavirdine and testosterone, will be used to
evduate on series of Pluronic® block
copolymers. In vivo effects will be followed
on the second year by in vivo probe
delavirdine.

In terms of clinical/biopharmaceutical

benefits, the results of this program will
provide valuable insights into whether these
polymers can affect CYPs metabolic (mainly
CYP3A) activity.

MATERIALSAND METHODS

- ~ Materids

1- Purchased from BDH
Supplies > Poole » England
Acetonitrile (ACN » HPLC grade)
Methanol (MeOH > HPLC grade)

2 ~ Purchased from J. T. Baker
Magnesium chloride4 > 6-hydrate > Crystd
(MgCl; - 6H20, Lot N18H24)
Sodium phosphate - Monobasc -
Monohydrate » Crystd (KOCO(CHOH),
COONa - 4H,0 > Lot N03349)

3+ Purchased from Riedel-deHazn
Germany
di-Sodium hydrogen phosphate-2-hydrate
(NaHPO, - 2H,0 > Lot 00770)

4 ~ Purchased from Karayama Chemical »
Japan
Acetic acid (CH3;COOH - Lot A0945)

5+ Sigma: St. Louis> MO » U.SA.
B-Nicotinamide  adenine  dinucleotide
phosphate > reduced form (B-NADPH >
Lot 81K 7059) > Pluronics- Urethane(Ethyl
carbamate » Lot 51K 1269)

6 ~ Purchased from Merck » Darmstadt > F.R.
Germany
Sodium acetate (CH;COONa)

7 ~ Purchased from Union Chemica Works
LTD, Tawan
Diethyl ether

8 ~ Purchased from MP Biomedicas INC. >
Eschwege > Germany
Ciprofloxacin hydrochloride (Lot. 4913F)

Laboratory

= ~Animas
Made Sprague-Dawley rats (250-350 g;
obtained from the Animal Breeding Center of



Nationa Cheng Kung University) were
maintained on standard laboratory pellets and
water ad libitum. The study protocol complied
with the Ingtitutional Guidelines on Animal
Experimentation of National Cheng Kung
Univergty.

= ~ Method for Preparation of Microsomes

~F 7 B wfl* Mae Sprague-Dawley
rats 3 FRKGE 7 microsomes Bl & o H @ * 2R
A % Trigthydroxymethyl) methylamine(BDH
Laboratory Supplies) -~ Sodium acetate
(Merck > Germany) ~Sucrose (Merck - Germany)
fr Glycerol (B L 1t 5 k3% € A+ > Japan) o i@
ORI A S N L RTE L ALY R e
SRR T AT @ F B35 T8 (Glas-Col®
TerreHaute» U.SA)S 2 » Jid Bk A
2 @ % F i@ 3t < % (RC5C - Sorvall®
Instruments) % 42 & # #H < % (L7-65
Ultracentrifuge > Beckman coulter™) -
MICrosomes 4" &t o

7 ~Invitro Protein Level and Enzyme Activity
Evauation :

1. Lowry method for normdization of totd
protein level

i * R & ¢ 3£ ¢ Sodium hydroxide
(Mallinckrodt - Baker) - Folin-ciocateu’s
phenol reagent( Fuka) ~ Kupfer(ll)-sulfat-5-
hydrate (Riedd-deHagn> Germany) 2 Sodium
carbonate anhydrous (Riedd- deHagn -
Germany) > # protein sh¥_ ¥ ¥ * Bovine
serum albumin (BSA » Sigma) i & 1% & 5. » jB]
£ 4. 760nm 2. UV =k o

2. BEvduation of CYP3A in vitro activity by
ddavirdine and its metabolite

desalkyl-delavirdine
* CYP3A i 3| F delavirdine & {7 in
vitro incubation #% ° %ﬁ?v} HPLC &4 47

BB A SE M2 i o H HPLC kit

¢ 3z 1 B & P B (HITACHI L-7200
Auto-sampler) - ¥ i (HITACHI L-7100
Pump) ~ % & 4 4] % (HITACHI D-7000

Interface) ~ i B B (HITACHI L-7420 UV
Detector) ~ ¥ 11.(%4 7 : C18 Column 4.6 x 250
mm )4 3£ : ODS Guard column ~ # 4 %

4:(D-7000 HPLC System Manager (HSM)) -

%ﬁfc} s d-9 Bz £(50, 100 and 250
no)~* Fe & 50k & ok 27 (5-500 MM) e 3
incubation time: 0.5, 1, 2, 4, 7, 10, 15, 30, 45
min gL AR F ) o R W1 P
B L E R o

3. Deavirdine assay method development

Delavirdine {- desalkyldelavirdine 7
meirosomes = i B¢ kA 2 TE A
o chan TR eh g R AR T E e 0
e o e b 5 CYP3A % 2 cisapride
5N R R
I ~ Effects of Puronics on
Transporters :
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RESULTSAND DISCUSSION

1. Lowry Method:

To measure the total protein in different
batches of microsomes as a normalized bass,
Lowry method was employed. The standard
curve was depicted here in Fig. 1. Linear
concentration range of total protein was
between 0.01-0.25 mg/ml (R% 0.997, intercept:
0.0063, dope: 1.517).
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Fig. 1. Lowry method for total protein
determination.

2. iz CYP3A # *F E M e ddavirdine ok
RS 42

To quantification the metabolizing activity
of CYP3A in microsomes, we fird deveop a
specific assay for delavirdine and dedkyl-
ddavirdine metabolite, usng cisgpride as an
internal gandard. To investigate the metabolic

activity of CYP3A on ddavirdine different
concentrations of ddavirdine will be incubated
under pecific microsome conditions (tota
protein 25, 50 and 100 ng). The agppropriate
proten amount and incubation time were
determined to be 100 ng and 4 minutes
respectively (Fg.2).
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Fig. 2. Formation of desalkylddlavirdine vstime
a ddavirdine 250 nM and 50, 100, and 250 ny
total protein.

Based on the above observations totd
protein content 100 ng, delavirdine concentration
was 250 nM and incubation time for 4 minutes
were sdected as the final assay condition.



3. Delavirdine Assay Method Development
HPLC condition:
Mobile Phase (A) 50mM phosphate
buffer (pH 4.0): acetonitrile = 35:65
Mobile Phase (A) 10mM phosphate
buffer (pH 6.0): acetonitrile = 72:28

Time(min) | A (%) B (%)
0 2 98
2 2 98
15 90 10
25 90 10
27 2 98

Fluorescence detection: Excitation 418 nm,
Emisson 295 nm; Temperature: ambient;
Anaytical column: C18; Drug: 250 niM
delavirdine, 2 mg/ml cisapride; Retention time:
delavirdine: 16.3 min, Cisapride: 19.8 min,
desalkyl- delavirdine 8.0 min.
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Fig. 4. Chromatograms of delavirdine and
desalkyldelavirdine before (A) and 2 minutes

after incubation (B).

3. Effectsof Pluronics on Drug Transporters
Both quinidine and Pluronic X significant
inhibited the biliary secretion of ciprofloxacine
in the rat liver as shown in Figure 5. The
results suggested that Pluronic X inhibits
hepatobiliary MDR/MRP transporters.
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Fig. 5 Effect of quinidine and Pluronic X on
the hiliary secretion of ciprofloxacin.
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CONCLUSION
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