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Fig.1 Biopharmaceutical Analysis postgraduate course based on the guidance for industry
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BE+RT (entecavir) HTIRIT CBINF%, I EjtStE AR (Bristol-Myers Squibb, BMS)
JFERHO PR (iS4 %, Baraclude) o HHEHLTMIEEEHMMERE (pKa) (N
14.2, WAKSEEI (clog D) HHE 1, HHTFEMWLE 2. BTEHAFRKEREFIHCE, 1
2 IE AL T R R R B o

Table 1 The clog D values of Entecavir at different pH
%z 1 #AREpH ETEEREH clogh H

pH 1 2 3 4 5 6 7 8 9 10
logD -3.31 -2.62 -1.76 -1.24 -1.12 -1.11 -1.11 -1.11 -1.11 -1.11
O 0
= 138
N C. 15N 3
</ N </ 7 NH
N'C\ /)\ NI'SC\ /)\
- CH, N~ “NH, HEd CH, N~ ~NH,
OH OH
BERS PR

Fig.2 Chemical structures of Entecavir and its internal standard

2 BBRFERARNS FES

(a) FESIHU TRV SERAENT 7, RS EE IR 0.5 mg BUE 3577 (15 24 5l
e, MEMERERHERAMB 1%, 8 — 20 TEE, SR KIESEE FDA 7£ 2018
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MR (343 2

(b) FEXTUAEMERNER TR, SRR T 2000 43 MFEA, It 2D REATH BT F AT
(2793) 7

(¢) AfATIEAIEIX A LC-MS/MS Jiik iRt (545 2

(d) A SRARAE I ZRITE Y 0.05~20 ng/mL, AR HER R IEFRAERI TR i (5 ZEhR HHR DD
(675) ?

() RIBEMUR S Al A M AEDIRE AR 77, SRR 4 (343 2

N T RSB RLE, AR E e 3 RN AT B R UOE, SRS A
X HEAT A AEE . B XRS5 WL 3.

Fig.3 Chemical structure of sorbent material of solid-phase extraction cartridge X
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AR AR AT T R, T HAEAR TR SR A 29 AT AN S, WA A LR S A
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FLUSE R EEA 25 73 A KO, BMPP O A ROCR o IXE 15 72 308 (75.6 +15.0) % (Mean + SD,
n=23) , fENBEFCAAAIEREE, A REFMX 2 E. mHE TR RELEARES TIHES R,
AEHECHET, B RESL RS . X T4t AR S, JHE W R EaiE
DRI
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R R K. EH I PR5211 KA KIZ L HE 3 NUS AR AR 25970 HT iR FE (PR2143
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Development of Biopharmaceutical Analysis postgraduate course
based on guidance for industry: experiences from the National
University of Singapore

LIN Haishu
(College of Pharmacy, Shenzhen Technology University, Shenzhen, 518118, China)

Abstracts: Course learning is an essential component of postgraduate education. Due to the unique nature
of pharmaceuticals, which are subject to strict legal regulations, industry guidelines should be incorporated
into pharmacy education, especially in postgraduate programs. Taking the graduate course (PR5211
Pharmaceutical Analysis IV) at the National University of Singapore (NUS) as an example, this paper
discusses how to design a postgraduate course in Biopharmaceutical Analysis based on the guidance for
industry: Bioanalytical Method Validation which is issued by regulatory authorities. This course takes
industry guidelines as its framework, teaches pharmaceutical analysis knowledge in real-world case studies,
and assesses the application of analytical skills in actual scenarios. It particularly emphasizes the cultivation
of students' lifelong learning abilities and has achieved good results in practice. This educational model is

worth adhering to and promoting in other graduate courses in pharmacy.

Keywords: industry guidelines; Biopharmaceutical Analysis; Bioanalytical Method Validation; real-world

assessment; life-long learning



