
vaccine product for adults is 40 ggilmL, and for children is 20 gg/0.5 mL. 
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7KLV�DSSOLFDWLRQ�FODLPV�WKH�EHQHILW�RI�SULRULW\�WR�&KLQD�3DWHQW�$SSOLFDWLRQ�1R����

����������������ILOHG�RQ�0DUFK����������LQ�3HRSOH¶V�5HSXEOLF�RI�&KLQD��7KH�HQWLUH�

FRQWHQW�RI�WKH�DERYH�LGHQWLILHG�DSSOLFDWLRQ�LV�LQFRUSRUDWHG�KHUHLQ�E\�UHIHUHQFH���

6RPH� UHIHUHQFHV��ZKLFK�PD\� LQFOXGH� SDWHQWV�� SDWHQW� DSSOLFDWLRQV� DQG� YDULRXV�

SXEOLFDWLRQV�� PD\� EH� FLWHG� DQG� GLVFXVVHG� LQ� WKH� GHVFULSWLRQ� RI� WKLV� GLVFORVXUH�� � 7KH�

FLWDWLRQ� DQG�RU� GLVFXVVLRQ� RI� VXFK� UHIHUHQFHV� LV� SURYLGHG� PHUHO\� WR� FODULI\� WKH����

GHVFULSWLRQ�RI�WKH�SUHVHQW�GLVFORVXUH�DQG�LV�QRW�DQ�DGPLVVLRQ�WKDW�DQ\�VXFK�UHIHUHQFH�LV�

³SULRU� DUW´� WR� WKH� GLVFORVXUH� GHVFULEHG� KHUHLQ�� �$OO� UHIHUHQFHV� FLWHG� DQG� GLVFXVVHG� LQ�

WKLV� VSHFLILFDWLRQ� DUH� LQFRUSRUDWHG� KHUHLQ� E\� UHIHUHQFH� LQ� WKHLU� HQWLUHWLHV� DQG� WR� WKH�

VDPH�H[WHQW�DV�LI�HDFK�UHIHUHQFH�ZDV�LQGLYLGXDOO\�LQFRUSRUDWHG�E\�UHIHUHQFH��

���
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7KH� SUHVHQW� GLVFORVXUH� UHODWHV� WR� D� ILHOG� RI� JHQHWLF� HQJLQHHULQJ�� DQG� PRUH�

SDUWLFXODUO\� WR� D� KHSDWLWLV� %� YDFFLQH� SURGXFW� LQFOXGLQJ� KHSDWLWLV� %� VXUIDFH� DQWLJHQV�

�+%V$J�� H[SUHVVHG� E\� UHFRPELQDQW� +DQVHQXOD�� DQG� WKH� GRVDJH� RI� WKH� KHSDWLWLV� %�

���
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+%9� �KHSDWLWLV� %� YLUXV�� +%9�� LQIHFWLRQ� LV� D� VHULRXV� SXEOLF� KHDOWK� SUREOHP��

$FFRUGLQJ� WR� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2��� DERXW� ���PLOOLRQ� SHRSOH� KDYH�

EHHQ� LQIHFWHG� ZLWK� +%9� ZLWKLQ� �� ELOOLRQ� SHRSOH� ZRUOGZLGH�� RI� ZKLFK� ���� PLOOLRQ����

SHRSOH�KDYH�FKURQLF�+%9� LQIHFWLRQ��DERXW���PLOOLRQ�SHRSOH�GLH�HDFK�\HDU� IURP� OLYHU�

IDLOXUH��FLUUKRVLV�DQG�SULPDU\�KHSDWRFHOOXODU�FDUFLQRPD��OLYHU�FDQFHU��FDXVHG�E\�+%9�

LQIHFWLRQ��/LYHU�FDQFHU�SDWLHQWV�ZRUOGZLGH��PRUH�WKDQ�����LV�FDXVHG�E\�+%9��&KLQD�

LV�DQ�HQGHPLF�DUHD�RI�+%9� LQIHFWLRQ��7KH�0LQLVWU\�RI�+HDOWK�RI�&KLQD� LQFRUSRUDWHG�

KHSDWLWLV� %� YDFFLQH� LQWR� SODQQHG� LPPXQL]DWLRQ� PDQDJHPHQW� LQ� ������ ,Q� 'HFHPEHU����



�

������ WKH�6WDWH�&RXQFLO�RI�&KLQD�RIILFLDOO\�DSSURYHG�WKH�LPPXQL]DWLRQ�RI�KHSDWLWLV�%�

YDFFLQH� LQWR� FKLOGUHQ
V� SURJUDPV�� UHTXLULQJ� DOO� QHRQDWHV� LQ� DOO� SURYLQFHV� DQG�

DXWRQRPRXV� UHJLRQV� YDFFLQDWHG� KHSDWLWLV� %� YDFFLQH� IRU� IUHH� �H[FHSW� IRU� D� VPDOO� IHH��

VLQFH� ������ $FFRUGLQJ� WR� WKH� SODQ� LPPXQL]DWLRQ� UHJXODWLRQV� IRUPXODWHG� LQ� 0DUFK�

������IURP�-XQH����������RIIHUHG�IUHH�KHSDWLWLV�%�YDFFLQH�WR�DOO�QHRQDWHV��$IWHU�QHDUO\���

���\HDUV�RI�HIIRUWV��WKH�JHQHUDO�SRSXODWLRQ�LQ�&KLQD��HVSHFLDOO\�FKLOGUHQ�XQGHU�WKH�DJH�

RI� ���� +%9� LQIHFWLRQ� UDWH� KDV� VLJQLILFDQWO\� GHFUHDVHG�� $FFRUGLQJ� WR� WKH� QDWLRQDO�

KHSDWLWLV�%�VHURORJLFDO�VXUYH\V�LQ�������WKH�FDUU\LQJ�UDWH�RI�KHSDWLWLV�%�VXUIDFH�DQWLJHQ�

�+%V$J��LQ�WKH�ZKROH�SRSXODWLRQ�KDV�GHFUHDVHG�IURP�������WR�������VLQFH�������DQG�

WKH� KHSDWLWLV� %� VXUIDFH� DQWLJHQ� FDUU\LQJ� UDWH� LQ� FKLOGUHQ� XQGHU� �� \HDUV� ROG� KDV� EHHQ����

GHFUHDVHG� IURP� ������ WR� �������%DVHG� RQ� SURMHFWLRQV�� DERXW� ���PLOOLRQ� SHRSOH� DUH�

VXIIHULQJ� IURP� FKURQLF�+%9� LQIHFWLRQ� LQ�&KLQD�� LQFOXGLQJ� DERXW� ���PLOOLRQ� SDWLHQWV�

ZLWK� FKURQLF� KHSDWLWLV� %�� ,W� LV� HVWLPDWHG� WKDW� OLYHU� FLUUKRVLV� DQG� OLYHU� FDQFHU� GXH� WR�

+%9�FDXVH�QHDUO\���������GHDWK�FDVHV�HDFK�\HDU��ZKHUHLQ�QHZ�KHSDWLWLV�%�DUH�DERXW�

����WR���PLOOLRQ�FDVHV��7KHUHIRUH��+%9�GLVHDVH� LV� DQ� LPSRUWDQW�IDFWRU� WKDW� HQGDQJHUV����

SHRSOH
V�KHDOWK��KLQGHUV�VRFLDO�GHYHORSPHQW��DQG�DIIHFWV�VRFLDO�VWDELOLW\�IRU�D�ORQJ�WLPH��

,W� LV� D� VHULRXV� SXEOLF� KHDOWK� SUREOHP� LQ� SHRSOH�RULHQWHG� VRFLHW\�� DQG� DOVR� D� SULRULW\�

PDMRU�KHDOWK�LVVXH�LQ�&KLQD��7KH�SUHYDOHQFH�RI�+%9�LQIHFWLRQ�LQ�&KLQHVH�SRSXODWLRQ�LV�

KLJK��ZKLFK�EULQJV�D�KHDY\�HFRQRPLF�EXUGHQ�WR�WKH�FRXQWU\��$FFRUGLQJ�WR�WKH�VXUYH\��

WKH�DQQXDO�GLUHFW�DQG�LQGLUHFW�PHGLFDO�H[SHQVH�IRU�FKURQLF�KHSDWLWLV�%��LQFOXGLQJ�OLYHU����

FLUUKRVLV� DQG� OLYHU� FDQFHU�� LQ� &KLQD� LV� DERXW� ���� ELOOLRQ�� +HSDWLWLV� %� YDFFLQH�

LPPXQL]DWLRQ�SUHYHQWLRQ�LV�WKH�PRVW�HIIHFWLYH�ZD\�WR�UHGXFH�WKH�EXUGHQ�RI�GLVHDVH��

*HQH� UHFRPELQDWLRQ� WHFKQRORJ\� LV� WKH� FRUH� WHFKQRORJ\� RI� PRGHUQ�

ELRWHFKQRORJ\��DOVR�LV�WKH�PDLQO\�WHFKQRORJ\�RI�WKH�ODUJH�VFDOH�SURGXFWLRQ�RI�KHSDWLWLV�

%� YDFFLQH�� DQG� WKH� RQO\� WHFKQRORJ\� RI� YLUXV�OLNH� SDUWLFOH� KHSDWLWLV� %� YLUXV� VXUIDFH����

DQWLJHQ� �+%V$J� 9/3��� ,Q� WKH� ����V�� WKH� ILUVW� PLFURELDO� JHQHWLF� UHFRPELQDWLRQ�

WHFKQRORJ\� GHYHORSHG� ZDV� WKH� (�� FROL� H[SUHVVLRQ� V\VWHP� LQ� SURNDU\RWLF� FHOOV��

+RZHYHU�� GXH� WR� LWV� ODFN� RI� SRVW�WUDQVODWLRQDO� SURFHVVLQJ� DQG� PRGLILFDWLRQ� LQ�

HXNDU\RWLF�FHOOV�� LW�RQO\�H[SUHVVHV�+%V$J�OLQHDU�DQWLJHQ��ZKLFK�LV� WRR�ZHDN� WR�FDXVH�

LPPXQL]DWLRQ�� DQG� FDQQRW� EH� DVVHPEOHG� LQWR� +%V$J� 9/3� DQWLJHQV�� VR� WKDW� LW� KDV����



recombinant hepatitis B vaccine was determined to be 5 µg/dose limited by the HBsAg 

liter of fermentation broth; the annual yield is 5 µg/dose for 20 million needles. After 

adult was 20 µg/dose and the child dosage was 10 µg/dose. In the early 1990s, Chinese 
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IDLOHG� DIWHU� QHDUO\� ��� \HDUV� UHVHDUFK�� ,Q� WKH� ����V�� \HDVW� DV� D� VLQJOH� FHOO� HXNDU\RWLF�

PLFURRUJDQLVP�� ZKLFK� KDV� PDQ\� DGYDQWDJHV� VXFK� DV� EHLQJ� HDV\� WR� ODUJH� VFDOH�

IHUPHQWDWLRQ� DQG� VLPSOH� JHQHWLF� PDQLSXODWLRQ� DV� WKH� FKDUDFWHULVWLFV� RI� SURNDU\RWLF�

RUJDQLVPV�� DQG� KDV� WKH� FKDUDFWHULVWLFV� RI� SRVW�WUDQVODWLRQDO� SURFHVVLQJ� DQG�

PRGLILFDWLRQ�IXQFWLRQV�RI�PDPPDOLDQ�FHOOV�IRU�SURGXFLQJ�ELRORJLFDO�DFWLYH�SURWHLQ�RI���

HXNDU\RWLF�FHOOV��6DFFKDURP\FHV�FHUHYLVLDH�ZDV�WKH�ILUVW�HXNDU\RWLF�V\VWHP�WR�H[SUHVV�

IRUHLJQ� JHQHV�� 0HUFN� ILUVW� VXFFHVVIXOO\� H[SUHVVHG� +%V$J� 9/3� DQWLJHQ�� WKH� ILUVW�

UHFRPELQDQW� KHSDWLWLV� %� YDFFLQH� DQG� WKH� ILUVW� DQWL�FDQFHU� YDFFLQH� ZHUH� VXFFHVVIXOO\�

GHYHORSHG��+RZHYHU��WKHUH�DUH�VWLOO�PDQ\�VKRUWFRPLQJV�LQ�WKH�LQGXVWULDO�SURGXFWLRQ�RI�

6�� FHUHYLVLDH� H[SUHVVLRQ� V\VWHP�� )RU� H[DPSOH�� WKH� H[RJHQRXV� JHQH� SODVPLGV� RI����

HQJLQHHULQJ� VWUDLQ� DUH� IUHH� LQ� WKH� F\WRSODVP� OHDG� WR� JHQHWLFDOO\� XQVWDEOH�� WKH�

IHUPHQWDWLRQ� GHQVLW\� LV� QRW� HQRXJK� WR� ORZ� SURGXFWLRQ� HIILFLHQF\�� WKH� V\QWKHVL]HG�

SRO\SHSWLGH� FKDLQ� LV� RIWHQ� K\SHUJO\FRV\ODWHG�� ,Q� ������ 0HUFN
V� 6�� FHUHYLVLDH�

UHFRPELQDQW� +%V$J� SXUH� VWRFN� VROXWLRQ� \LHOG� ZDV� ��� PJ�/�� WKH� GRVDJH� RI� WKH�

���

SDUWLFOH� DQWLJHQ� SURGXFWLRQ� DW� WKDW� WLPH�� ,Q� ������ %HLMLQJ� 7LDQWDQ� DQG� 6KHQ]KHQ�

.DQJWDL� LPSRUWHG� IURP� WKH� 86� 0HUFN� LQWURGXFHG� WKH� 6�� FHUHYLVLDH� UHFRPELQDQW�

KHSDWLWLV�%�YDFFLQH�LQWR�WKH�����OLWHUV�SURGXFWLRQ�RI�IHUPHQWDWLRQ�VFDOH��$FFRUGLQJ�WR�

0HUFN
V� VWDQGDUG�� �J�RI�SXUH�+%V$J�YLUXV�OLNH�SDUWLFOH�DQWLJHQ�FDQ�EH�SURGXFHG�SHU�

���

QHDUO\�D�GHFDGH�RI�SURFHVV�LPSURYHPHQW��WKH�SXUH�VWRFN�VROXWLRQ�RI�+%V$J�YLUXV�OLNH�

SDUWLFOH�DQWLJHQ�SHU� OLWHU�RI�IHUPHQWDWLRQ�EURWK�KDV�EHHQ�LQFUHDVHG�WR����PJ��,Q�������

WKH�6�� FHUHYLVLDH� UHFRPELQDQW� KHSDWLWLV�%�YDFFLQH�GHYHORSHG�E\�6KLNH�&RPSDQ\�� WKH�

\LHOG�RI�+%V$J�9/3�SXUH�VWRFN�VROXWLRQ�ZDV�PXOWLSOLHG�WR����PJ�/��VR�WKH�GRVDJH�RI�

���

VFLHQWLVWV� VXFFHVVIXOO\�GHYHORSHG�D�KHSDWLWLV�%�YDFFLQH�IURP�UHFRPELQDQW�&+2�FHOOV��

ZKLFK� KDV� WKH� DGYDQWDJH� WKDW� UHFRPELQDQW� +%V$J� 9/3� JUDQXOH� DQWLJHQV� FDQ� EH�

GLUHFWO\� VHFUHWHG� LQWR� WKH� H[WUDFHOOXODU��+RZHYHU�� WKH� DQLPDO� FHOOV� QHHG� WR�EH� VKDNHQ�

DQG�FXOWXUHG��DQG�WKH�\LHOG�LV�ORZ��2QO\���PJ�RI�WKH�+%V$J�9/3�SXUH�VWRFN�VROXWLRQ�

FDQ�EH�FROOHFWHG�SHU� OLWHU�RI�FXOWXUH�� ,Q������� WKH�+DQVHQXOD� UHFRPELQDQW�KHSDWLWLV�%����



put into production in Korea, and the adult dosage was still 20 µg/dose, the child 

dosage was also 10 µg/dose. This patentee has been engaged in research and 

Shanghai, 1531 newborns were inoculated with 5 µg/dose S. cerevisiae recombinant 

mill/mi. At the same time, 516 newborns were inoculated with 10 µg/dose Hansenula 

cerevisiae recombinant hepatitis B vaccine with 20 µg/dose. The anti-HBs low/no 

�

YDFFLQH�ZDV�GHYHORSHG�E\�*HUPDQ\�7h9�5KHLQODQG�� WKH�\LHOG�RI�+%V$J�9/3�SXUH�

VWRFN�VROXWLRQ�ZDV�UDLVHG�WR����PJ�/��WKH�\LHOG�LQFUHDVHG�VHYHUDO�WLPHV��,Q�������LW�ZDV�

GHYHORSPHQW� RI� +DQVHQXOD� UHFRPELQDQW� KHSDWLWLV� %� YDFFLQH� VLQFH� ������ ,Q� ����� WR���

������ LQ� 'DOLDQ� *DR[LQ� %LR�3KDUPDFHXWLFDO� &R��� /WG��� WKH� +DQV� <HDVW� UHFRPELQDQW�

+%V$J�DGZ�KHSDWLWLV�%�YDFFLQH�ZDV�GHYHORSHG��7KH�\LHOG�RI�+%V$J�9/3�SXUH�VWRFN�

VROXWLRQ�ZDV����PJ�/��DQG�LW�KDV�EHHQ�DSSURYHG�VLQFH������LQ�FKLQD��,Q������WR�������

WKH� DSSOLFDQW� DVVLVWHG� %HLMLQJ� 7LDQWDQ� %LRORJLFDO� 3URGXFWV� &R��� /WG�� WR� GHYHORS�

UHFRPELQDQW�+DQVHQXOD�+%V$J�DGU�� KHSDWLWLV�%� YDFFLQH��7KH� SXUH� VWRFN� VROXWLRQ� RI����

+%V$J�9/3�KDV�D�\LHOG�RI����PJ�OLWHU�RU�PRUH��LW�KDV�EHHQ�VXEPLWWHG�WR�WKH�1DWLRQDO�

1HZ�'UXJ� 5HYLHZ� LQ� ������ DQG� WKH� &KLQD� SDWHQW� SXEOLFDWLRQ� QXPEHU� EDVHG� RQ� WKH�

YDFFLQH�LV�&1���������$��,Q�YLHZ�RI�WKH�IDFW�WKDW�WKH�H[LVWLQJ�KHSDWLWLV�%�YDFFLQH�LV�

OLPLWHG� WR� WKH� SURGXFWLRQ� RI� KHSDWLWLV� %� VXUIDFH� DQWLJHQ� �+%V$J�� DQG� WKH� QHHG� IRU�

XQLYHUVDO�YDFFLQDWLRQ�RI�KHSDWLWLV�%�YDFFLQH��WKH�H[LVWLQJ�KHSDWLWLV�%�YDFFLQH�JHQHUDOO\����

DGRSWV�WKH�DERYH�PHQWLRQHG�ORZ�GRVDJH�YDFFLQDWLRQ�SURJUDP��

&XUUHQWO\�� WKH� SLORW� FDVH� RI� WKH� LPPXQH� UHVSRQVH� RI� KHSDWLWLV� %� YDFFLQH� LQ�

&KLQD�LV�EDVHG�RQ�WKH�IROORZLQJ�WZR�VHWV�RI�FOLQLFDO�VWXGLHV��7KH�LPPXQH�UHVSRQVH�RI�

DQWL�+%V� DUH� GHWHFWHG� E\� JROG� FKHPLOXPLQHVFHQFH� PLFURSDUWLFOH� LPPXQRDVVD\� ZLWK�

ODUJH�VDPSOH�VL]H�DQG�VWULFW�PDQDJHPHQW�DV�IROORZLQJ�VWDQGDUG�DQDO\VLV�UHVXOWV������,Q����

KHSDWLWLV�%�YDFFLQH�LQ������DQG���PRQWKV�LQ������� WKH�ORZ�QRQ�UHVSRQVH�UDWH�RI�$QWL�

+%V�LPPXQH�UHVSRQVH�ZDV�XS�WR���������*HRPHWULF�PHDQ�WLWHU��*07��LV�RQO\��������

UHFRPELQDQW�KHSDWLWLV�%�YDFFLQH�DW�������DQG���PRQWKV��WKH�ORZ�QRQ�UHVSRQVH�UDWH�ZDV����

������� DQG� WKH� *07� ZDV� �������� P,8�PO�� ���� ,Q� 6KDQGRQJ�� WZR� UHFRPELQDQW�

KHSDWLWLV�%�YDFFLQHV�ZHUH�UHVSHFWLYHO\�LQRFXODWHG�LQ�DGXOW�VXVFHSWLEOH�SRSXODWLRQV�LQ����

��� DQG� �� PRQWKV� LQ� ������ ������ SHRSOH� ZHUH� LQRFXODWHG� ZLWK� *6.� 6DFFKDURP\FHV�

UHVSRQVH� UDWH�ZDV�XS�WR���������DQG�*07�ZDV�RQO\��������P,8�PO��$QRWKHU����������



B vaccine 20 jag/dose. The anti-HBs low/non-response rate was also as high as 

response 	average 	rate 	of other 	three 	major 	varieties: 	5 	µg/dose 	newborn 

Saccharomyces cerevisiae recombinant hepatitis B vaccine, 20 µg/dose adult S. 

cerevisiae recombinant hepatitis B vaccine and 20 µg/dose adult CHO recombinant 

hepatitis B vaccine: the dosage of hepatitis B vaccine for children is 20 µg/dose, and 

anti-HBs immune response is expected > 2000 mIU/ml, the low/non response rate 

(<100 mIU/ml) < 5%, and the high response rate (> 1000 mIU/m1) > 60%. The dosage 

of hepatitis B vaccine for adult is 40 µg/dose, and the three needles are inoculated by 

response rate (> 1000 mIU/m1) > 50%. 

�

SHRSOH�ZHUH�LQRFXODWHG�ZLWK�+XDEHL�3KDUPDFHXWLFDO�-LQWDQ�&+2�UHFRPELQDQW�KHSDWLWLV�

��������DQG�*07�ZDV�RQO\��������P,8�PO��

$ERYH� UHVXOWV� VKRZ�WKDW�DPRQJ� WKH� IRXU�PDMRU�KHSDWLWLV�%�YDFFLQHV� LQ�&KLQD��

RQO\� WKH� QHZERUQ�+DQVHQXOD� UHFRPELQDQW� KHSDWLWLV�%� YDFFLQH� LV� LGHDO�� 7KH� ORZ�QRQ���

KHSDWLWLV� %� YDFFLQH� DUH� DOO� XS� WR� ����� DQG�*07� DUH� DOO� DV� ORZ� DV� ����P,8�PO�� ,Q�

SDUWLFXODU�� WKHUH� DUH� FXUUHQWO\� QR� KHSDWLWLV� %� YDFFLQH� YDULHWLHV� VXLWDEOH� IRU� DGXOWV� LQ����

&KLQD�� $V� 'U�� 'RQJ� 6KHQJIX� RI� )XGDQ� 8QLYHUVLW\� DQG� 'U�� /L� 3LQJOL� RI� 6KDQGRQJ�

8QLYHUVLW\� EHOLHYH� WKDW� WKH� KHSDWLWLV� %� YDFFLQH� FXUUHQWO\� VWLOO� KDV� ZHDN�

LPPXQRJHQLFLW\��0DUNHW�GHPDQG�GULYHV�WKH�GHYHORSPHQW�RI�KLJK�LPPXQLW\�KHSDWLWLV�%�

YDFFLQH��DQG�GHWHUPLQHV�GHYHORSLQJ�GLUHFWLRQ�RI� WKH� IROORZLQJ�KLJK�GRVH�SURGXFWV� RI�

���

WKH�WKUHH�QHHGOHV�DUH�LQRFXODWHG�E\�������DQG���PRQWKV�UHVSHFWLYHO\��7KH�*07�RI�WKH�

������DQG���PRQWKV�UHVSHFWLYHO\��7KH�DQWLFLSDWLRQ�*07�RI�DQWL�+%V�LPPXQH�UHVSRQVH����

LV� H[SHFWHG�� *0&!�����P,8�PO�� ORZ�QRQ� UHVSRQVH� UDWH� ������P,8�PO�� ����� KLJK�

%DVHG�RQ� WKH� UHVXOWV�RI� WKH�HSLGHPLRORJLFDO� VXUYH\�RI�KHSDWLWLV�%�YLUXV� LQ� WKH�

QDWLRQDO�SRSXODWLRQ�LQ������DQG�������ZH�FRQGXFW�D�PRUH�LQ�GHSWK�LQWHUSUHWDWLRQ�RI�WKH�

FKDQJHV�LQ�WKH�+%V$J�FDUU\LQJ�UDWH�DPRQJ�SHRSOH�DJHG���\HDUV�ROGHU�WR�IXUWKHU�SUHGLFW����

WKH�WRWDO�GHPDQG�IRU�KHSDWLWLV�%�YDFFLQH�LQ�&KLQD��VR�DV�WR�GHWHUPLQH�WKH�WRWDO�GHPDQG�

IRU� WKH� DERYH�PHQWLRQHG� KLJK�GRVH� KHSDWLWLV� %� YDFFLQH�� ZH� KDYH� WR� FRQWURO� WKH�

SUREOHPV�RI�KHSDWLWLV�%�YDFFLQH�DPRQJ�WKH�RYHUDOO�QDWLRQDO�SRSXODWLRQ������'XH�WR�WKH�

SODQQHG� LPPXQL]DWLRQ� RI� KHSDWLWLV� %� YDFFLQH� IRU� DOO� QHZERUQV� LQ� &KLQD� LV� IUHH�� WKH�

KHSDWLWLV� %� VXUIDFH� DQWLJHQ� FDUU\LQJ� UDWH� RI� FKLOGUHQ� XQGHU� �� \HDUV� ROG� KDV� GURSSHG����



neonatal immunization in high-endemic areas should be 20 [1,g/dose for three needles it 

Hansenula recombinant hepatitis B vaccine should be re-inoculated at 20 [1,g/dose for 

population and susceptible population should be inoculated with 40 µg/dose 

�

IURP������� WR� ������� WKH� QXPEHU� RI�+%V$J�FDUULHUV� LQ�&KLQD� KDV� GHFUHDVHG� E\� ���

PLOOLRQ� IRU� D� JUHDW� FRQWULEXWLRQ�� +RZHYHU�� WKH� FXUUHQW� QHZERUQ� YDFFLQDWLRQ� DJDLQVW�

KHSDWLWLV�%� YDFFLQH� LV� LPPXQL]HG� IURP� ����� WR� WKH� QH[W� ��� \HDUV�� ������ WKH� UDWH� RI�

KHSDWLWLV�%�VXUIDFH�DQWLJHQ�FDUU\LQJ�LQ�FKLOGUHQ�XQGHU���\HDUV�ROG�LV�DOUHDG\� ORZ�� WKH�

FRQWULEXWLRQ�RI�+%V$J�FDUU\LQJ� UDWH�KDV�FHDVHG� WR�H[LVW�� ���� ,Q�������FKLOGUHQ�XQGHU���

WKH�DJH�RI���\HDUV�ROG��XQGHU����\HDUV�ROG��DQG�XQGHU����\HDUV�ROG��WKH�KHSDWLWLV�%�YLUXV�

VXUIDFH� DQWLJHQ� �+%V$J�� FDUU\LQJ� UDWH� LQFUHDVHG� UDSLGO\� IURP� ������ WR� ������ DQG�

������UHVSHFWLYHO\��HVSHFLDOO\�WKH�FRYHUDJH�RI�VXUIDFH�DQWLJHQ��+%V$J��FDUU\LQJ�UDWHV�

LQ�FKLOGUHQ�RI�WKHVH�DJHV�ZDV�LQFUHDVLQJ�HYHQ�PRUH�LQ�WKH����SURYLQFHV��$QKXL��)XMLDQ��

-LDQJ[L��*XDQJGRQJ��*XDQJ[L��+DLQDQ��&KRQJTLQJ��,Q�7LEHW��-LDQJVX��=KHMLDQJ��+XEHL�����

DQG� 6LFKXDQ�� LQ�&KLQD�ZKHUH� KHSDWLWLV�%� YLUXV�ZDV� KLJKO\� HQGHPLF� �VXUIDFH� DQWLJHQ�

�+%V$J��FDUU\LQJ�UDWH�!��������7KH�UHDVRQ�PD\�EH�WKDW�WKH�ORZ�QRQ�UHVSRQVH�UDWH�RI�

DQWL�+%V� LQ� FKLOGUHQ� ZLWK� KHSDWLWLV� %� YDFFLQH� ZDV� KLJK�� ,W� ZDV� UHFRPPHQGHG� WKDW�

FDQ�IXUWKHU�LPSURYH�WKH�DQWL�+%V�SURWHFWLRQ�UHVSRQVH�DQG�UHGXFH�WKH�ORZ�QRQ�UHVSRQVH����

UDWH��7KH�YDFFLQH�GHPDQG�ZDV� DERXW���PLOOLRQ� ���QHHGOHV��SHU�\HDU�� ����7KH�+%V$J�

FDUU\LQJ�UDWH�RI�SHRSOH�XQGHU� WKH�DJH�RI����WR����\HDUV�ROG� LV� UDSLGO\�IURP�������WR�

�������5HSRUWV�KDYH�VKRZQ�WKDW�DIWHU� WKH�SULPLQJ�UHVSRQVH�RI�FKLOGUHQ�ZLWK�KHSDWLWLV�

%� YDFFLQH�� WKH� HIIHFWLYH� SURWHFWLRQ� SHULRG� ODVWV� IRU� ��� WR� ��� \HDUV� GXH� WR� LPPXQH�

PHPRU\��)RU�WKH�DERYH�PHQWLRQHG�FKLOGUHQ�DJHG����WR����\HDUV�ROG�ZKR�KDYH�SDVVHG����

WKH�LPPXQH�PHPRU\�SURWHFWLRQ�SHULRG��LQ�RUGHU�WR�LQFUHDVH�WKH�LPPXQH�SURWHFWLRQ��WKH�

WKUHH� QHHGOHV� LQ� WKH� SURFHGXUHV� RI� ��� ��� DQG� �� PRQWKV�� 7R� HQVXUH� WKDW� WKH� +%V$J�

FDUU\LQJ�UDWH�RI�SHRSOH�XQGHU����WR����\HDUV�ROG�LQ�&KLQD�LV�FRQWUROOHG�EHORZ��������

WKH� FRQWLQXRXV� LPSOHPHQWDWLRQ� RI� ��� \HDUV� FDQ� FRQWULEXWH� WR� WKH� UHGXFWLRQ� RI� WKH����

QXPEHU�RI�+%V$J�FDUULHUV�LQ�RXU�SRSXODWLRQ�E\���PLOOLRQ��7KH�GHPDQG�IRU�YDFFLQHV�LV�

DERXW� ��� PLOOLRQ� SHU� \HDU� �WKUHH� QHHGOHV��� ���� 7KH� +%V$J� FDUU\LQJ� UDWH� RI� WKH�

SRSXODWLRQ� DJHG� ��� WR� ��� \HDUV� ROG� LV� VWLOO� DV� KLJK� DV� ������� 7KH� KHSDWLWLV� %�

YDFFLQDWLRQ� UDWH� RI� WKH� SRSXODWLRQ� LV� RQO\� �������� )LUVWO\�� WKH� KLJK�ULVN� DGXOW�

���



people per year. Then, according to the immune memory cycle of 10 years, 40 µg/dose 

B surface antigen (HBsAg) of the hepatitis B vaccine is 

µg/dose dosage is for adults, and 20 µg/dose dosage is for 

40 µg/dose 

children. 

or 20 µg/dose, 40 

recombinant Hansenula is shown in SEQ ID NO: 1. The 

the recombinant Hansenula is shown in SEQ ID NO: 2. 

hepatitis B surface antigen is 

�

+DQVHQXOD� UHFRPELQDQW� +%V$J� KHSDWLWLV� %� YDFFLQH� IRU� WKUHH� QHHGOHV� ZLWKRXW�

VFUHHQLQJ��7KH�ILQDO�FRYHUDJH�RI�DGXOW�KHSDWLWLV�%�YDFFLQH�LV�DFKLHYHG��7KH�DJHG����WR�

��� \HDUV� ROG� LQ� &KLQD� DUH� WRWDO� �� ELOOLRQ� SHRSOH�� DQG� WKHQ� LW� WDNHV� �� WR� �� \HDUV� WR�

FRPSOHWH� WKH� IXOO� FRYHUDJH�RI�KHSDWLWLV�%�YDFFLQH�YDFFLQDWLRQ�IRU����� WR�����PLOOLRQ�

��

+DQVHQXOD�UHFRPELQDQW�+%V$J�KHSDWLWLV�%�YDFFLQH�IRU�WKUHH�QHHGOHV�DUH�UH��LQRFXODWHG�

DFFRUGLQJ� WR� WKH�SURFHGXUHV�RI� ��� ��� DQG���PRQWKV� UHVSHFWLYHO\� DW����� ���� ���DQG����

\HDUV� ROG�� )RU� ��� FRQVHFXWLYH� \HDUV�� LW� LV� H[SHFWHG� WKDW� WKH�+%V$J� FDUU\LQJ� UDWH� RI�

SHRSOH�DJHG����WR����\HDUV�ROG�ZLOO�EH�FRQWUROOHG�DW�DURXQG��������WKLV�ZLOO�FRQWULEXWH�

WR�WKH�UHGXFWLRQ�RI�WKH�QXPEHU�RI�+%V$J�FDUULHUV�LQ�&KLQD�E\����PLOOLRQ��,Q�VXPPDU\�����

LW� LV� JUHDW� VLJQLILFDQFH� WR� LPSURYH� WKH� SUHYHQWLRQ� HIIHFW� RI� KHSDWLWLV� %� LQ� &KLQD� E\�

SURYLGLQJ�D�KLJKO\�LPPXQRJHQLF��KLJK�GRVH�UHFRPELQDQW�KHSDWLWLV�%�YDFFLQH��

6800$5<�2)�7+(�',6&/2685(�

,Q� UHVSRQVH� WR� WKH� DERYH�UHIHUHQFHG� WHFKQLFDO� LQDGHTXDFLHV�� WKH� SUHVHQW����

GLVFORVXUH� SURYLGHV� D� KLJK� GRVDJH� RI� KHSDWLWLV� %� YDFFLQH� EDVHG� RQ� UHFRPELQDQW�

+DQVHQXOD��7KH�KHSDWLWLV�%�VXUIDFH�DQWLJHQ��+%V$J��SXUH�VWRFN�VROXWLRQ�\LHOG�XVHG�IRU�

SURGXFLQJ�WKH�KHSDWLWLV�%�YDFFLQH�LV�����PJ�/�WR�����PJ�/��DQG�WKH�GRVDJH�RI�KHSDWLWLV�

���

,Q� FHUWDLQ� HPERGLPHQWV�� WKH�'1$� VHTXHQFH� RI� WKH�+%V$J� H[SUHVVHG� E\� WKH�

DGZ�VXEW\SH��

,Q�FHUWDLQ�HPERGLPHQWV��WKH�DPLQR�DFLG�VHTXHQFH�RI� WKH�+%V$J�H[SUHVVHG�E\�

���

,Q�FHUWDLQ�HPERGLPHQWV�� WKH�+%V$J�H[SUHVVHG�E\� WKH� UHFRPELQDQW�+DQVHQXOD�

LV�D�YLUXV�OLNH�SDUWLFOH�VWUXFWXUH��ZKLFK�LV�IRUPHG�E\�LQVHUWLQJ�+%V$JV�LQWR�+DQVHQXOD�

OLSLG�� ,Q� DGGLWLRQ�� �� WR� ��� DPRQJ� WKH� ��� F\VWHLF� DFLGV� RI� WKH�+%V$J� IRUP� GLVXOILGH�

ERQGV��

,Q� FHUWDLQ� HPERGLPHQWV�� WKH� KRVW� +DQVHQXOD� SRO\PRUSKD� FHOO� OLQH� RI� WKH����



present invention for adult is 40 µg/dose and for children is 20 µg/dose. When the 

µg/dose and 330 million needles (110 million people) for children with 20 µg/dose to 

�

UHFRPELQDQW� +DQVHQXOD� LV� +8���� �&*0&&� 1R�������� DQG� WKH� GLVUXSWHG� '1$�

VHTXHQFH� RI� WKH� RUSKDQLQ���SKRVSKDWH� GHFDUER[\ODVH� JHQH� RI� WKH� KRVW� +DQVHQXOD�

SRO\PRUSKD�LV�VKRZQ�LQ�6(4�,'�12�����

,Q� FHUWDLQ� HPERGLPHQWV�� WKH�KHSDWLWLV�%�YDFFLQH� IXUWKHU� LQFOXGHV� DQ�DGMXYDQW��

WKH� DGMXYDQW� LV� DOXPLQXP� DGMXYDQW� SUHSDUHG� E\� LQ�VLWX� FRSUHFLSLWDWLRQ� RU� WKH� GLUHFW���

DGVRUSWLRQ��3UHIHUDEO\��WKH�DOXPLQXP�DGMXYDQW�LV�SUHSDUHG�E\�LQ�VLWX�FRSUHFLSLWDWLRQ��

,Q�FHUWDLQ�HPERGLPHQWV��WKH�LPPXQL]DWLRQ�SURFHGXUH�RI�WKH�KHSDWLWLV�%�YDFFLQH�

LV�RQH�LQMHFWLRQ�UHVSHFWLYHO\�LQ���������WR����PRQWKV�IRU�WKUHH�QHHGOHV��3UHIHUDEO\��WKH�

LPPXQL]DWLRQ�SURFHGXUH� LV�RQH� LQMHFWLRQ� UHVSHFWLYHO\� LQ������� DQG���PRQWKV� IRU� WKUHH�

QHHGOHV�����

,Q�FHUWDLQ�HPERGLPHQWV��WKH�GRVDJH�IRUP�RI�WKH�KHSDWLWLV�%�YDFFLQH�FRPSULVHV�D�

SUHILOOHG�LQMHFWLRQ�VROXWLRQ��DQ�LQMHFWLRQ�VROXWLRQ�RU�D�O\RSKLOL]HG�SRZGHU�LQMHFWLRQ��WKH�

GRVDJH�IRUP�LV�SUHIHUDEO\�WKH�SUHILOOHG�LQMHFWLRQ�VROXWLRQ��

,Q�RQH�DVSHFW��WKH�SUHVHQW�GLVFORVXUH�SURYLGHV�D�UHFRPELQDQW�+DQVHQXOD��ZKLFK�

LQFOXGHV� WKH� QXFOHRWLGH� VHTXHQFH� RI� 6(4� ,'�12�� ��� DQG� WKH� QXFOHRWLGH� VHTXHQFH� RI����

6(4�,'�12����LV�LQWHJUDWHG�LQWR�WKH�JHQRPH�RI�WKH�UHFRPELQDQW�+DQVHQXOD��

,Q� FHUWDLQ� HPERGLPHQWV�� WKH� KRVW� +DQVHQXOD� SRO\PRUSKD� FHOO� OLQH� RI� WKH�

UHFRPELQDQW�+DQVHQXOD�SRO\PRUSKD�LV�+8�����&*0&&�1R��������DQG�WKH�GLVUXSWHG�

'1$�VHTXHQFH�RI�WKH�RUSKDQLQ���SKRVSKDWH�GHFDUER[\ODVH�JHQH�RI�WKH�KRVW�+DQVHQXOD�

SRO\PRUSKD�LV�VKRZQ�LQ�6(4�,'�12��������

7KH� SUHVHQW� GLVFORVXUH� SURYLGHV� D� KLJK� GRVDJH� KHSDWLWLV� %� YDFFLQH� EDVHG� RQ�

UHFRPELQDQW�+DQVHQXOD��DQG�SURYLGHV�D�KLJK�\LHOG�UHFRPELQDQW�+DQVHQXOD�VWUDLQ�ZLWK�

KLJK� 9/3� DQWLJHQ� E\� VFUHHQLQJ�� DQG� LPSURYH� WKH� \LHOG� DQG� TXDOLW\� RI� KHSDWLWLV� %�

VXUIDFH� DQWLJHQ�� 7KH� GRVDJH� RI� WKH� KLJK� GRVDJH� KHSDWLWLV� %� YDFFLQH� SURYLGHG� LQ� WKH�

���

SURGXFWLRQ� VFDOH� �WZR� ���� OLWHU� IHUPHQWHUV�� RI�+DQVHQXOD� UHFRPELQDQW�+%V$J�9/3�

SXUH�VWRFN�VROXWLRQ�DFFHVV�WR��������JUDPV��WKH�SURGXFWLRQ�FDSDFLW\�RI�WKH�KHSDWLWLV�%�

YDFFLQH� FDQ� SURGXFH� ���� PLOOLRQ� QHHGOHV� ����� PLOOLRQ� SHRSOH�� IRU� DGXOW� ZLWK� ���

����PLOOLRQ� QHHGOHV� �����PLOOLRQ� SHRSOH���7KLV�SURGXFWLRQ� FDQ�PHHW� WKH� GHPDQG� IRU����



�

IXOO� FRYHUDJH� LPPXQL]DWLRQ� LQ� DOO� SRSXODWLRQV� LQ� &KLQD�� 0HDQZKLOH�� WKH� SUHVHQW�

GLVFORVXUH�SURYLGHV�DQ� LPSURYHG�QXFOHRWLGH�VHTXHQFH� �6(4�,'�12�����DQG�HQFRGLQJ�

SRO\SHSWLGH� WKHUHRI� �6(4� ,'� 12�� ��� EDVHG� RQ� WKH� FRQYHQWLRQDO� +%V$J� QXFOHRWLGH�

VHTXHQFH��&RPSDUHG�ZLWK�WKH�FRQYHQWLRQDO�+%V$J�QXFOHRWLGH�VHTXHQFH��WKH�LPSURYHG�

VHTXHQFH� FDQ� JHQHUDWH� KLJK�SXULW\� +%V$J� 9/3� DQG� KLJK�\LHOG� UHFRPELQDQW���

+DQVHQXOD� HQJLQHHULQJ� VWUDLQV� E\� HDV\� VHOHFWLRQ�� (OHFWURQ� PLFURVFRS\� �)LJXUH� ���

VKRZV� WKDW� +%V$J� SURGXFHG� E\� UHFRPELQDQW� +DQVHQXOD� HQJLQHHULQJ� VWUDLQV� ZLWK�

LPSURYHG� VHTXHQFHV� LV� D� KLJK�TXDOLW\� 9/3� WKDW� LQGXFH� JRRG� LPPXQH� UHVSRQVH��

0RUHRYHU�� WKH� SXULW\� RI� +%V$J� SURGXFWLRQ� LV� KLJK� XS� WR� ������ XQGHU� WKH� SLORW�

FRQGLWLRQ��DQG�XQGHU�WKH�ODUJH�VFDOH�SURGXFWLRQ�FRQGLWLRQV��WKH�SXULW\�VWDQGDUG�RI��������

FDQ�EH�DFKLHYHG��)XUWKHU��WKH�SUHVHQW�GLVFORVXUH�SURYLGHV�D�KHSDWLWLV�%�YDFFLQH�SULRULW\�

SURGXFW�SUHSDUHG�DV�SUHILOOHG�LQMHFWLRQ�OLTXLG��DQG�WKH�SUHILOOHG�V\ULQJH�KDV�RQH�QHHGOH�

LQ�RQH�ER[��ZKLFK�LV�FRQYHQLHQW�DQG�HDV\�WR�XVH�IRU�D�GLVSRVDEOH�V\ULQJH��9DFFLQDWLRQ�

GRHV�QRW�UHTXLUH�D�VHSDUDWH�V\ULQJH�WR�SUHYHQW�WKH�JODVV�V\ULQJHV�LQIHFWLRQV��VSUHDGLQJ�

LQIHFWLRXV�GLVHDVHV�RU� LPSURSHU�QHHGOH� VHOHFWLRQ��DQG�DYRLGLQJ� WKH� ULVN�RI� UHSHDW�XVH�����

7KH�H[SHULPHQW�SURYHG�WKDW� WKH�URXWLQH�UHSDFNLQJ�RI�UHFRPELQDQW�KHSDWLWLV�%�YDFFLQH�

ZLWK�SUHILOOHG�LQMHFWLRQ�XQGHU�WKH�KHDW�VWDELOLW\�WHVW�DW�����&�IRU����GD\V�FDQ�PHW�WKH�LQ�

YLWUR� UHODWLYH� HIILFDF\� �53�� UHTXLUHPHQWV�� ZKLOH� WKH� FRQYHQWLRQDO� VSOLW� KHSDWLWLV� %�

YDFFLQH�XQGHU�WKH�VDPH�VWRUDJH�FRQGLWLRQV�FDQQRW�PHW�53�UHTXLUHPHQW��

7KH� UHFRPELQDQW� KHSDWLWLV� %� YDFFLQH� SDFNHG� LQ� WKH� SUHILOOHG� V\ULQJH� FDQ� EH����

VWRUHG�� XVHG�� DQG� WUDQVSRUWHG� RXW� RI� WKH� FROG� FKDLQ� LQ� D� VKRUW� WLPH�� ,W� LV� H[SHFWHG� WR�

LQFUHDVH�WKH�WLPHO\�YDFFLQDWLRQ�UDWH�RI�KHSDWLWLV�%�YDFFLQH�ZLWKLQ�����PLOOLRQ�QHZERUQV�

ERUQ� LQ� ROG�� VPDOO�� ERUGHU� DQG� SRRU� DUHDV� HYHU\� \HDU�� 7KH� IXOO�WLPH� YDFFLQDWLRQ� RI�

KHSDWLWLV�%�YDFFLQH�ZLWK�SUHILOOHG�V\ULQJHV�KDV�D�JRRG�RYHUDOO�FRVW�EHQHILW�UDWLR��

7KHVH� DQG� RWKHU�DVSHFWV� RI� WKH� SUHVHQW�GLVFORVXUH�ZLOO� EHFRPH�DSSDUHQW� IURP����

WKH�IROORZLQJ�GHVFULSWLRQ�RI� WKH�HPERGLPHQW� WDNHQ�LQ�FRQMXQFWLRQ�ZLWK� WKH�IROORZLQJ�

GUDZLQJV� DQG� WKHLU� FDSWLRQV�� DOWKRXJK� YDULDWLRQV� DQG� PRGLILFDWLRQV� WKHUHLQ� PD\� EH�

DIIHFWHG� ZLWKRXW� GHSDUWLQJ� IURP� WKH� VSLULW� DQG� VFRSH� RI� WKH� QRYHO� FRQFHSWV� RI� WKH�

GLVFORVXUH��

���



��

%5,()�'(6&5,37,21�2)�7+(�'5$:,1*6�

7KH� SUHVHQW� GLVFORVXUH�ZLOO� EHFRPH�PRUH� IXOO\� XQGHUVWRRG� IURP� WKH� GHWDLOHG�

GHVFULSWLRQ�DQG�WKH�DFFRPSDQ\LQJ�GUDZLQJV��LQ�ZKLFK��

),*����LV�D�VFKHPDWLF�YLHZ�VKRZLQJ�WKH�FRQVWUXFWLRQ�SURFHVV�RI�SODVPLG�S037�

+%V�DGZ�����

),*���LV�D�SK\VLFDO�PDS�RI�SODVPLG�S037�+%V�DGZ���

),*���LV�DQ�HOHFWURSKRUHVLV�SKRWRJUDSK�RI�D�3&5�DPSOLILFDWLRQ�SURGXFW�RI� WKH�

HQJLQHHUHG�VWUDLQ�REWDLQHG�E\�VFUHHQLQJ��

),*�� LV� DQ� HOHFWURQ� PLFURJUDSK� RI� WKH� SXUH� VWRFN� VROXWLRQ� RI� UHFRPELQDQW�

+DQVHQXOD�UHFRPELQDQW�+%V$J�����

),*� �� LV� D� IORZ� FKDUW� VKRZLQJ� WKH� VWHSV� RI� WUDQVIRUPDWLRQ� DQG� VFUHHQLQJ� RI�

UHFRPELQDQW�+DQVHQXOD�LQ�([DPSOH����

'(7$,/('�'(6&5,37,21�2)�7+(�(;(03/$5<�(0%2',0(176�

7KH�SUHVHQW�GLVFORVXUH�LV�PRUH�SDUWLFXODUO\�GHVFULEHG�LQ�WKH�IROORZLQJ�H[DPSOHV����

WKDW� DUH� LQWHQGHG� DV� LOOXVWUDWLYH� RQO\� VLQFH� QXPHURXV� PRGLILFDWLRQV� DQG� YDULDWLRQV�

WKHUHLQ� ZLOO� EH� DSSDUHQW� WR� WKRVH� VNLOOHG� LQ� WKH� DUW�� � /LNH� QXPEHUV� LQ� WKH� GUDZLQJV�

LQGLFDWH�OLNH�FRPSRQHQWV�WKURXJKRXW�WKH�YLHZV���$V�XVHG�LQ�WKH�GHVFULSWLRQ�KHUHLQ�DQG�

WKURXJKRXW� WKH� FODLPV� WKDW� IROORZ�� XQOHVV� WKH� FRQWH[W� FOHDUO\� GLFWDWHV� RWKHUZLVH�� WKH�

PHDQLQJ� RI� ³D´�� ³DQ´�� DQG� ³WKH´� LQFOXGHV� SOXUDO� UHIHUHQFH�� DQG� WKH�PHDQLQJ� RI� ³LQ´����

LQFOXGHV�³LQ´�DQG�³RQ´���7LWOHV�RU�VXEWLWOHV�FDQ�EH�XVHG�KHUHLQ�IRU�WKH�FRQYHQLHQFH�RI�D�

UHDGHU��ZKLFK�VKDOO�KDYH�QR�LQIOXHQFH�RQ�WKH�VFRSH�RI�WKH�SUHVHQW�GLVFORVXUH����

7KH�WHUPV�XVHG�KHUHLQ�JHQHUDOO\�KDYH�WKHLU�RUGLQDU\�PHDQLQJV�LQ�WKH�DUW���,Q�WKH�

FDVH� RI� FRQIOLFW�� WKH� SUHVHQW� GRFXPHQW�� LQFOXGLQJ� DQ\� GHILQLWLRQV� JLYHQ� KHUHLQ�� ZLOO�

SUHYDLO���7KH�VDPH�WKLQJ�FDQ�EH�H[SUHVVHG�LQ�PRUH�WKDQ�RQH�ZD\���$OWHUQDWLYH�ODQJXDJH����

DQG� V\QRQ\PV� FDQ� EH� XVHG� IRU� DQ\� WHUP�V�� GLVFXVVHG� KHUHLQ�� DQG� QR� VSHFLDO�

VLJQLILFDQFH�LV�WR�EH�SODFHG�XSRQ�ZKHWKHU�D�WHUP�LV�HODERUDWHG�RU�GLVFXVVHG�KHUHLQ���$�

UHFLWDO�RI�RQH�RU�PRUH�V\QRQ\PV�GRHV�QRW�H[FOXGH�WKH�XVH�RI�RWKHU�V\QRQ\PV���7KH�XVH�

RI� H[DPSOHV� DQ\ZKHUH� LQ� WKLV� VSHFLILFDWLRQ� LQFOXGLQJ� H[DPSOHV� RI� DQ\� WHUPV� LV�

LOOXVWUDWLYH�RQO\��DQG�LQ�QR�ZD\�OLPLWV�WKH�VFRSH�DQG�PHDQLQJ�RI�WKH�SUHVHQW�GLVFORVXUH����



��

RU�RI�DQ\�H[HPSOLILHG�WHUP���/LNHZLVH��WKH�SUHVHQW�GLVFORVXUH�LV�QRW�OLPLWHG�WR�YDULRXV�

HPERGLPHQWV�JLYHQ�KHUHLQ���1XPEHULQJ�WHUPV�VXFK�DV�³ILUVW´��³VHFRQG´�RU�³WKLUG´�FDQ�

EH� XVHG� WR� GHVFULEH� YDULRXV� FRPSRQHQWV�� VLJQDOV� RU� WKH� OLNH�� ZKLFK� DUH� IRU�

GLVWLQJXLVKLQJ�RQH�FRPSRQHQW�VLJQDO�IURP�DQRWKHU�RQH�RQO\��DQG�DUH�QRW� LQWHQGHG� WR��

QRU� VKRXOG� EH� FRQVWUXHG� WR� LPSRVH� DQ\� VXEVWDQWLYH� OLPLWDWLRQV� RQ� WKH� FRPSRQHQWV����

VLJQDOV�RU�WKH�OLNH��

7KH�FRQVWUXFWLRQ� RI� WKH�+DQVHQXOD� LQWUDFHOOXODU�SODVPLG�S037���� LV� WKH�

DSSOLFDQW
V�QRQ�H[FOXVLYH�SURSULHWDU\�WHFKQRORJ\��

����NE�+DQVHQXOD�02;��PHWKDQRO�R[LGDVH��SURPRWHU������ES�+DQVHQXOD�02;�

�PHWKDQRO� R[LGDVH�� WHUPLQDWRU�� ���� NE� +DQVHQXOD� DXWRQRPRXV� UHSOLFDWLRQ� VHTXHQFH����

+$56��DQG�����NE�6DFFKDURP\FHV�FHUHYLVLDH�XUDFLO�JHQH�6F85$��ZHUH�WLJKWO\�OLJDWHG�

E\�JHQH�V\QWKHVLV�WHFKQRORJ\�HOHPHQW��DQG�WKHQ�LQVHUWHG�LQWR�WKH�S%OXHVFULS,,�SODVPLG�

WR�FRQVWUXFW�D�VKXWWOH�SODVPLG�S037������

'HYHORSPHQW�RI� WKH�KRVW�FHOO�XVLQJ�WKH�XUDFLO�DX[RWURSKLF�85$��KRVW�FHOO����

OLQH�+8�����

$�UHFRPELQDQW�+��SRO\PRUSKD�VWUDLQ�+8�����&*0&&�1R��������LQ�ZKLFK�WKH�

RURWLGLQH���SKRVSKDWH� GHFDUER[\ODVH� JHQH� �+85$��� ZDV� GLVUXSWHG� E\� KRPRORJRXV�

VHTXHQFH�PHGLDWHG� KRPRORJRXV� LQWHJUDWLRQ�� &RPSDUHG� ZLWK� WKH� FRQYHQWLRQDO�

DX[RWURSKLF� KRVW� VWUDLQV� SURGXFHG� E\� PXWDJHQHVLV�� WKH� UHFRPELQDQW� +�� SRO\PRUSKD����

VWUDLQ�+8���� KDV� WKH� FKDUDFWHULVWLFV� RI� KLJK� JHQHWLF� VWDELOLW\� DQG� ORZ�EDFN�PXWDWLRQ�

UDWH�� ,W� ZDV� FRQYHQLHQW� IRU� JHQHWLF� WUDQVIRUPDWLRQ� DQG� VFUHHQLQJ� RI� UHFRPELQDQW�

VWUDLQV�� DQG� PDLQWDLQV� WKH� ZLOG�W\SH� VWUDLQ�� 7KH� SK\VLRORJLFDO� DQG� ELRFKHPLFDO�

FKDUDFWHULVWLFV� ZHUH� EHQHILFLDO� WR� WKH� FXOWXUH� RI� UHFRPELQDQW� VWUDLQV� DQG� WKH� KLJK�

H[SUHVVLRQ�RI� IRUHLJQ�SURWHLQV�� DQG�KDYH�KLJK� LQGXVWULDO� DSSOLFDWLRQ�YDOXH��7KH�'1$����

VHTXHQFLQJ� UHVXOW� RI� WKH� GLVUXSWHG� 85$�� JHQH� RI� WKH� +DQVHQXOD� KRVW� VWUDLQ� +8���

VKRZHG�WKDW�WKH�ILYH�EDVHV�RI�*$$&7�ZHUH�LQVHUWHG�LQWR�WKH���VW�EDVH��7KH�LQVHUWLRQ�

RI� ILYH� EDVHV� RI� *$$&7� SURGXFHV� D� IUDPHVKLIW� PXWDWLRQ�� 7KH� IUDPHVKLIW� PXWDWLRQ�

UHVXOWHG�LQ�D�PXWDWLRQ� LQ�DOO�RI� WKH�����DPLQR�DFLG�FRGHV�DIWHU� WKH���WK�SRVLWLRQ��DQG�

WKH�PXWDWLRQ� SURGXFHG� D� WRWDO� RI� ��� WHUPLQDWLRQ� FRGHV�� LQGLFDWLQJ� WKDW� WKH� VWUXFWXUDO����



��

JHQH�RI�85$��LV�QR�ORQJHU�UH�H[SUHVVLEOH��7KH�SUREDELOLW\�WKDW�WKH�ILYH�EDVHV�*$$&7�

VLPXOWDQHRXVO\� SURGXFH� D� EDFN� UHYHUVLRQ� PXWDWLRQ� ZDV� H[WUHPHO\� VPDOO�� 7KH�

H[SHULPHQWDO� WHVW� DOVR� SURYHG� WKDW� WKH� EDFN�PXWDWLRQ� UDWH� RI� WKH� KRVW� VWUDLQ�+8��� LV�

]HUR�� 7KLV� ORZ� EDFN�UHYHUVLRQ� PXWDWLRQ� UDWH� RI� WKH� KRVW� VWUDLQ� ZDV� SDUWLFXODUO\�

DGYDQWDJHRXV�IRU� WUDQVIRUPDWLRQ�VFUHHQLQJ��85$��RJDO�GHILFLHQF\�KRVW�FHOO� OLQH�+8���

����&*0&&�1R��������HVWDEOLVKHG�E\�JHQH�NQRFN�RXW�WHFKQRORJ\�ZDV�GLVFORVHG�LQ�WKH�

DSSOLFDQW
V� SUHYLRXVO\� LQYHQWLRQ� &1�������$�� 7KH� '1$� VHTXHQFH� LQ� ZKLFK� WKH�

GLVUXSWHG�GHFDUER[\ODVH�JHQH��+85$���ZDV�VKRZQ�LQ�6(4�,'�12�����

7KH�'1$�VHTXHQFH�RI�+%V$J�H[SUHVVLRQ�RI�WKH�UHFRPELQDQW�+DQVHQXOD�RI�WKH�

SUHVHQW�GLVFORVXUH�ZDV�EDVHG�RQ�WKH�+%V$J�DGZ��VXEW\SHV�DV�VKRZQ�LQ�6(4�,'�12�����

���7KH�DPLQR�DFLG�VHTXHQFH�RI�WKH�+%V$J�LV�VKRZQ�LQ�6(4�,'�12������

&RQVWUXFWLRQ� RI� WKH� +DQVHQXOD� LQWUDFHOOXODU� SODVPLGV� S037�+%V� DGZ��

�VHH�),*������

$�V\QWKHWLF�QXFOHRWLGH�VHTXHQFH�DFFRUGLQJ� WR� WKH� VHTXHQFH� VKRZQ�LQ�6(4�,'�

12���� �KHUHLQDIWHU� UHIHUUHG� WR�DV�+%V$J�DGZ��JHQH��ZDV�FRQVWUXFWHG�LQWR�D�JO\FHURO����

VWUDLQ�FRQWDLQLQJ�WKH�+%V$J�DGZ��JHQH�SODVPLG��WKH�SODVPLG�DIWHU�FRUUHFW�VHTXHQFLQJ�

ZDV�GLJHVWHG�ZLWK�(FR5,�%DP+,��DQG�WKHQ�����ES�'1$�IUDJPHQW�ZDV�REWDLQHG���

7KH�FRUUHFW�SODVPLG�S037����ZDV�GLJHVWHG�ZLWK�(FR5,�%DP+,��DQG�WKH�YHFWRU�

'1$�REWDLQHG�DIWHU�WKH�JHODWLQL]DWLRQ�ZDV�OLJDWHG�WR�REWDLQ�WKH�+DQVHQXOD�LQWUDFHOOXODU�

SODVPLG� S037�+%V� DGZ��� DQG� WKH� SODVPLG� S037�+%V� DGZ�� ZDV� KHDW� VKRFN����

WUDQVIRUPHG� LQWR� (�� FROL� &RPSHWHQW� &HOO� -0���� �&RGH� 1R�� '������� DQG� WKHQ� ZDV�

FXOWXUHG�RYHUQLJKW�E\�SODWLQJ��6LQJOH�FRORQLHV�ZHUH� VHOHFWHG� IURP� WKH� WUDQVIRUPDWLRQ�

SODWHV��SODVPLG�'1$�ZDV�H[WUDFWHG�DQG�GLJHVWHG�ZLWK�(FR5,�%DP+,��DQG�WKH�UHVXOWV�RI�

UHVWULFWLRQ� HQ]\PH� GLJHVWLRQ� VKRZHG� SRVLWLYH� FORQHV�� 6HTXHQFLQJ� FRQILUPHG� WKDW� WKH�

SODVPLG�S037�+%V�DGZ��ZDV�FRUUHFW�����

7KH� +%V$J� DGZ�� JHQH� ZDV� LQVHUWHG� LQWR� WKH� PXOWLSOH� FORQLQJ� VLWH� RI� WKH�

+DQVHQXOD� H[SUHVVLRQ� V\VWHP� LQWUDFHOOXODU� SODVPLG� S037����� EHWZHHQ� (FR5,� DQG�

%DP+,�� 7KH� IXOO� OHQJWK� RI� WKH� SODVPLG� S037�+%V� DGZ�� LV� ����� ES�� $� VFKHPDWLF�

GLDJUDP�RI�WKH�FRQVWUXFWLRQ�SURFHVV�RI�SODVPLG�S037�+%V�DGZ��LV�VKRZQ�LQ�),*�����

7KH�SK\VLFDO�PDS�RI�WKH�S037�+%V�DGZ��SODVPLG�LV�VKRZQ�LQ�),*��������



��

&RQVWUXFWLRQ�RI�UHFRPELQDQW�+DQVHQXOD�KHSDWLWLV�%�YLUXV�VXUIDFH�DQWLJHQ�

�+%V$J��DGZ��VXEW\SH�HQJLQHHULQJ�VWUDLQ��

,Q� RUGHU� WR� FRQVWUXFW� WKH� UHFRPELQDQW� +DQVHQXOD� KHSDWLWLV� %� YLUXV� VXUIDFH�

DQWLJHQ��+%V$J��DGZ��VXEW\SH�HQJLQHHULQJ�VWUDLQ��WKH�FHOO�HOHFWURSRUDWLRQ�WHFKQRORJ\���

GHYHORSHG�E\�WKH�DSSOLFDQW�ZDV�DSSOLHG��7KH�5&�SXOVH��DPSOLWXGH�����9��FDSDFLWDQFH�

����9��DQG�WLPH�FRQVWDQW����PV�HOHFWULF� VKRFN��� WLPH��DGRSWHG� WKH�S037�+%VDGZ��

SODVPLG� WUDQVIRUPHG� LQWR�+DQVHQXOD� FHOOV� RI� WKH�+8���� VWUDLQ� �&*0&&�1R�� ������

IURP�ZKLFK� WKH�85$��JHQH�ZDV�NQRFNHG�RXW��7KH� VLQJOH�FRORQ\� WUDQVIRUPDQWV�ZHUH�

SLFNHG�XS�RQ�WKH�0'�VHOHFWLRQ�FXOWXUH�SODWH�DQG�WUDQVIHUUHG�WR�WKH�0'�OLTXLG�PHGLXP����

IRU� FRQWLQXRXV� VXEFXOWXUH�� 7KH� DGZ�� VXEW\SH� +%V$J� JHQH� DQG� WKH� FRUUHVSRQGLQJ�

UHJXODWRU\� FRPSRQHQWV� ZHUH� PXOWL�FRS\� DQG� KHWHURORJRXVO\� LQWHJUDWHG� LQWR� WKH� KRVW�

+DQVHQXOD� FHOO� FKURPRVRPH�� $IWHU� D� VLQJOH� FRORQ\� RI� PRUH� WKDQ� RQH� WKRXVDQG�

WUDQVIRUPDQW�VLQJOH�FRORQLHV��WKH�IROORZLQJ�WKUHH�VWHSV�ZHUH�VFUHHQHG��

����&ORQDO� VWUDLQV�ZLWK� ODUJH� VLQJOH�FRORQLHV� DQG� IDVW� FHOO� JURZWK�KDYH�D�KLJK����

SUREDELOLW\�RI�PXOWLSOH�FRSLHV��

���� 7KH� 3&5� WHFKQLTXH� ZDV� XVHG� WR� FRPSDUH� WKH� HOHFWURSKRUHWLF� EDQG�

OXPLQDQFH�RI�WKH�+%V$J�JHQH�DQG�WKH�VLQJOH�FRS\�QXPEHU�02;��PHWKDQRO�R[LGDVH��

JHQH��DQG�WKH�+%V$J�JHQH�FRS\�QXPEHU�ZDV�GHWHUPLQHG�VHPL�TXDQWLWDWLYHO\��

����7KH�H[SUHVVLRQ�OHYHO�RI�+%V$J�UHOHDVHG�DIWHU�PHWKDQRO�LQGXFHG�DQG�VKDNH����

IODVN�FXOWXUH�IRU����KRXUV�ZDV�GHWHFWHG��

7KH� DSSOLFDWLRQ� RI� 3&5� WHFKQRORJ\� WR� WUDQVIRUPDQWV� VFUHHQLQJ� ZDV� D� QHZ�

FUHDWLRQ� RI� WKLV� DSSOLFDWLRQ�� 7KH� PXOWLSOH� FRSLHV� RI� WKH� IRUHLJQ� JHQH� +%V$J� DUH�

GHWHUPLQHG� DQG� KHWHURORJRXVO\� LQWHJUDWHG� LQ� WKH� +DQVHQXOD� FKURPRVRPH�� ZKLOH� WKH�

02;�JHQH�LQ�WKH�+DQVHQXOD�FKURPRVRPH�ZDV�LQWDFW�DQG�QRW�GHVWUR\HG��7KH\�DOO�SOD\����

DQ�LPSRUWDQW�UROH�DQG�VKRZ�XQLTXH�DGYDQWDJHV�RI�WKH�+DQVHQXOD�H[SUHVVLRQ�V\VWHP��$�

SDLU�RI�SULPHUV�ZHUH�GHVLJQHG�WR�VLPXOWDQHRXVO\�DPSOLI\�WKH�02;�JHQH��VLQJOH�FRS\��

DQG� WKH� KHWHURORJRXV� LQWHJUDWHG� +%V$J� IRUHLJQ� JHQH� �PXOWLFRS\�� LQ� WKH� +DQVHQXOD�

FKURPRVRPH��%\� FRPSDULQJ� WKH� EULJKWQHVV� RI� WKH� EDQGV� RI� WKH� DPSOLILHG� SURGXFW� LQ�

DJDURVH�JHO�HOHFWURSKRUHVLV��LW�ZDV�SRVVLEOH�WR�URXJKO\�GHWHUPLQH�ZKHWKHU�WKH�+%V$J����



��

JHQH� ZDV� PXOWLSOH� FRSLHV�� 7KLV� PHWKRG� ZDV� XVHG� IRU� WKH� SUHOLPLQDU\� VFUHHQLQJ� RI�

PXOWL�FRS\� VWUDLQV� RI� HQJLQHHUHG�+%V$J� JHQH�� 7KH� DPSOLILHG�+%V$J� IUDJPHQW�ZDV�

����ES�LQ�OHQJWK�DQG�WKH�DPSOLILHG�02;�IUDJPHQW�ZDV������ES�LQ�OHQJWK��

'HVLJQ�XVLQJ�SULPHU�VHTXHQFHV��SULPHU�IRUZDUG����LPHU�IRUZDUG�DPSOLILFDWLRQ�

RI�WKH�EULJKWQHVV�RI�WKH�VWULS�LQ�DJDURVH�JHO�HOHFWURSKRUHVLV����

SULPHU�IRUZDUG���� � SULPHU�UHYHUVH�

3&5�SURGXFW�DJDURVH�JHO�HOHFWURSKRUHVLV�� WKH�DPSOLILHG�SURGXFW�RI�+%V$J�JHQH�

RI� HQJLQHHULQJ� EDFWHULD�ZDV� DERXW� ���� ES�� DQG� WKH� DPSOLILFDWLRQ� SURGXFW� RI� +DQVHQ�

\HDVW�VLQJOH�FRS\�JHQH�02;�JHQH�ZDV�DERXW������ES��7KH�HOHFWURSKRUHVLV�SKRWRJUDSK�

RI� WKH�3&5�DPSOLILFDWLRQ�SURGXFW�RI� WKH�HQJLQHHUHG�VWUDLQ�REWDLQHG�E\�VFUHHQLQJ�ZDV����

VKRZQ�LQ�),*�����ZKHUHLQ���ZDV�0DUNHU��

7KH�REWDLQHG�HQJLQHHULQJ�VWUDLQ�ZDV�WHVWHG�E\�XVLQJ����OLWHUV�RI�SLORW�IHUPHQWDWLRQ�

WR�H[SUHVV�WKH�+%V$J�FRQWHQW�H[SUHVVHG�E\�UHFRPELQDQW�+DQVHQXOD�LQ�WKUHH�EDWFKHV�RI�

IHUPHQWDWLRQ�VWRFN�VROXWLRQ��

7KH� SURWHLQ� FRQFHQWUDWLRQ� ZDV� PHDVXUHG� E\� WKH� /RZU\� PHWKRG� SURWHLQ����

TXDQWLWDWLYH� NLW� DFFRUGLQJ� WR� QDWLRQDO� VWDQGDUGV�� 7KH� VWDQGDUG� SURGXFW� ZDV� ERYLQH�

VHUXP�DOEXPLQ�SURYLGHG�E\� WKH�NLW��DQG� WKH� UHJUHVVLRQ�FXUYH�� \ ������[��������DQG�

5� ������� 7KH� IHUPHQWDWLRQ� VWRFN� VROXWLRQ� ZDV� GLOXWHG� �� WLPHV� ZLWK� SK\VLRORJLFDO�

VDOLQH�� DQG� WKH� DEVRUEDQFH� ZDV� PHDVXUHG�� (DFK� EDWFK� ZDV� WHVWHG� WZLFH�� DQG� WKH�

FRQFHQWUDWLRQ�RI�+%V$J�LQ�WKH�FRUUHVSRQGLQJ�SXUH�VWRFN�VROXWLRQ�ZDV�FDOFXODWHG��DQG����

WKH�\LHOG�RI�+%V$J�ZDV�FDOFXODWHG�DV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH��
EDWFK�QXPEHU� ����QP�
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7KH� SXULW\� RI� WKH� UHFRPELQDQW� +DQVHQXOD� +%V$J� ZDV� DQDO\]HG� E\� KLJK�



adult was 40 pig/dose and for children was 20 pig/dose: 

< anti-HBs <100 mIU/m1 was judged as low response; 100 mIU/m1 < anti-HBs <1000 

mIU/m1 was judged as a normal response; and anti-HBs >1000 mIU/m1 was judged as 

China, only the anti-HBs response level of the 10 jag/dose newborn Hansenula 

The other three varieties: 5 µg/dose newborn S. cerevisiae recombinant hepatitis B 

vaccine, 20 µg/dose adult S. cerevisiae recombinant hepatitis B vaccine and 20 

µg/dose adult CHO recombinant hepatitis B vaccine, all had a low/non response rate 

��

SUHVVXUH�OLTXLG�FKURPDWRJUDSK\��DQG�WKH�SXULW\�RI�WKH�UHFRPELQDQW�+%V$J�SXUH�VWRFN�

VROXWLRQ� ZDV� RYHU� ����� $Q� HOHFWURQ� PLFURJUDSK� RI� WKH� SXUH� VWRFN� VROXWLRQ� RI�

UHFRPELQDQW�+DQVHQXOD�UHFRPELQDQW�+%V$J�ZDV�VKRZQ�LQ�),*�����7KH�UHVXOWV�VKRZHG�

WKDW� WKH� KLJK� SXULW\�� KLJK� FRQFHQWUDWLRQ� DQG� YLUXV�OLNH� SDUWLFOH� �9/3�� VWUXFWXUH� RI�

UHFRPELQDQW�+%V$J�ZHUH�VWDEOH����

1HZ�SURGXFW�RI�KHSDWLWLV�%�YDFFLQH�ZLWK�5HFRPELQDQW�+DQVHQXOD�+%V$J�IRU�

,Q� ������ WKH� (XURSHDQ�+HSDWLWLV�%� ,PPXQRORJ\�&RQVHQVXV�*URXS� UHSRUWHG� WKDW�

KHSDWLWLV�%�VXUIDFH�DQWLJHQ� �+%V$J�� LPPXQL]DWLRQ�ZDV� WKH�EDVLV� IRU�DQWL�KHSDWLWLV�%����

LPPXQLW\�� $QWL�+%V� ZHUH� GHWHFWHG� DIWHU� LQRFXODWLRQ� WR� DVVHVV� WKH� LQWHQVLW\� RI� WKH�

LPPXQH� UHVSRQVH� LQ� KLVWRU\��$OWKRXJK� ���P,8�PO�ZDV� XVXDOO\� WDNHQ� DV� D� SURWHFWLYH�

UHVSRQVH��ORZ�OHYHOV�RI�DQWL�+%V�PDVN�VLJQLILFDQW�+%V$J�LQIHFWLRQ��7KLV�OHG�WR�VRPH�

FRXQWULHV� �HJ�� WKH�8QLWHG�.LQJGRP��������XVLQJ�D�KLJKHU�SURWHFWLYH� UHVSRQVH�RI� ����

P,8�PO��DQWL�+%V������P,8�PO�ZDV�MXGJHG�WR�EH�ORZ�QRQ�UHVSRQVH�����

2Q� WKLV�EDVLV��DIWHU� WKH�SURSK\ODFWLF�KHSDWLWLV�%�YDFFLQH� LPPXQL]DWLRQ�IRUPHG�LQ�

UHFHQW�\HDUV�� WKH�LQWHUQDWLRQDO�JUDGLQJ�VWDQGDUG�IRU�VHURORJLFDO�GHWHFWLRQ�RI�SURWHFWLYH�

DQWL�+%V�UHVSRQVH�OHYHO��DQWL�+%V�����P,8�PO�LV�MXGJHG�DV�QRQ�UHVSRQVH�����P,8�PO�

���

D�KLJK�UHVSRQVH��

$V�PHQWLRQHG� DERYH�� DFFRUGLQJ� WR� WKH� DERYH� IRXU�PDMRU� KHSDWLWLV�%� YDFFLQHV� LQ�

UHFRPELQDQW�KHSDWLWLV�%�YDFFLQH� IXOO\�FRPSOLHV�ZLWK� WKH�DERYH�FODVVLILFDWLRQ�FULWHULD��

���

RI�XS�WR������DQG�WKH�DYHUDJH�WLWHU�*07�ZDV�ORZ�DW�����P,8�PO��,Q�SDUWLFXODU��WKHUH�

ZHUH�FXUUHQWO\�QR�KHSDWLWLV�%�YDFFLQH�YDULHWLHV�VXLWDEOH�IRU�DGXOWV�LQ�&KLQD��7KH�PDUNHW�

GHPDQG� IRU� UHFRPELQDQW� KHSDWLWLV�%� YDFFLQH��ZKLFK�ZDV�XUJHQWO\� QHHGHG� WR�GHYHORS����



recombinant HBsAg in adult for 40 jag/dose and in children for 20 µg/dose. 

response curve. If the children's HBsAg antigen dosage was 5 µg/dose at the 2nd 

doubling point of the linear region, the HBsAg antigen dose was 10 µg/dose at the 3rd 

doubling point; when the children's HBsAg antigen dosage was doubled to 20 µg/dose 

Hansenula recombinant HBsAg adult dose of 40 µg/dose and children dose of 20 

jag/dose for an important theoretical basis. The anti-HBs response of the above 

response rate (<Anti- HBs 100 mIU/m1) <5%, high response rate (>Anti-HBs 1000 

��

KLJK� DQWL�+%V� LPPXQH� UHVSRQVH�� LW� KDV� EHFRPH� WKH� GULYLQJ� IRUFH� IRU� +DQVHQXOD�

7KH� SUDFWLFH� VKRZHG� WKDW� WKH� DQWL�+%V� UHVSRQVH� OHYHO� RI� KHSDWLWLV� %� YDFFLQH� LV�

GRVH�GHSHQGHQW� RI� +%V$J� DQWLJHQ�� ZKLFK� LV� D� FRPPRQ� ³XELTXLWRXV� FXUYH�

UHODWLRQVKLS�´�$V�WKH�GRVH�RI�+%V$J�DQWLJHQ�LQFUHDVHV�JUDGXDOO\��WKH�UHVSRQVH�OHYHO�RI���

$QWL�+%V� LQFUHDVHV� VORZO\��$IWHU� WKH� GRVH� RI�+%V$J� DQWLJHQ� LQFUHDVHG� WR� D� FHUWDLQ�

SRLQW��WKH�DQWL�+%V�UHVSRQVH�OHYHO�HQWHUHG�D�UDSLGO\�JURZLQJ�OLQHDU�UHJLRQ��LQ�WKH�OLQHDU�

UHJLRQ��DQWLJHQ�GRXEOLQJ� LQGXFHG�DQ� LQFUHDVH� LQ� WKH�DQWL�+%V�UHVSRQVH�VHYHUDO� WLPHV��

LQ�WKH�OLQHDU�UHJLRQ��WKH�+%V$J�DQWLJHQ�GRVH�KDG�DW�OHDVW�IRXU�GRXEOLQJ�SRLQWV��:KHQ�

WKH�GRVH�RI�+%V$J�DQWLJHQ�LQFUHDVHG�DJDLQ��WKH�OHYHO�RI�$QWL�+%V�UHVSRQVH�WXUQHG�WR�D����

VORZ�LQFUHDVH��7KHUHIRUH�� WKH�GRVH�RI�+%V$J�DQWLJHQ�IRU�FKLOGUHQ�DQG�DGXOW�YDFFLQHV�

VKRXOG� EH� VHOHFWHG� LQ� WKH� FRUUHVSRQGLQJ� OLQHDU� SKDVH� RI� WKH� UDSLG� UHVSRQVH� RI� WKH�

���

DW� WKH� �WK� GRXEOLQJ� SRLQW�� WKH� $QWL�+%V� UHVSRQVH� OHYHO� VWLOO� KDG� VHYHUDO� WLPHV� WKH�

SRWHQWLDO� WR� LQFUHDVH�� 7KH� DERYH�PHQWLRQHG� KHSDWLWLV� %� YDFFLQH� DQWL�+%V� UHVSRQVH�

OHYHO� DQG� WKH� GRVH� RI� WKH�+%V$J�ZDV� GRVH�GHSHQGHQW� UHODWLRQVKLS��ZKLFK� EHFDPH� D�

QHZ� KHSDWLWLV� %� YDFFLQH� SURGXFW� IRU� GHWHUPLQLQJ� WKH� DQWL�+%V� UHVSRQVH� UDWH� RI�

���

+DQVHQXOD� UHFRPELQDQW� +%V$J� KHSDWLWLV� %� YDFFLQH� SURGXFW� ZDV� H[SHFWHG� WR��

JHRPHWULF�PHDQ�WLWHU�IRU�DOO�DGXOWV�DJHG��������*0&!$QWL�+%V�����P,8�PO��ORZ�QRQ�

P,8�PO��!�����JHRPHWULF�PHDQ�WLWHUV�RI�QHRQDWHV�ZLWK�KLJK�SUHYDOHQFH�RI�+%V$J�DQG����

ROGHU� FKLOGUHQ� DJHG� ������� *0&!$QWL�+%V� ����� P,8� �PO�� ORZ�QRQ� UHVSRQVH� UDWH�

�����DQG�KLJK�UHVSRQVH�UDWH�!�����

7KH�\LHOG�RI�+%V$J�SXUH�VWRFN�VROXWLRQ�RI� WKH� UHFRPELQDQW�+DQVHQXOD�SURYLGHG�

E\� WKH�SUHVHQW� LQYHQWLRQ� UHDFKHG� ����PJ�OLWHU� RU�PRUH�� DQG� WKH� \LHOG� RI� WKH� SXULILHG�

+%V$J� SXUH� VWRFN� VROXWLRQ� RI� WKH� H[LVWLQJ� +DQVHQXOD� RU� EUHZHU
V� \HDVW� ZDV� PXFK����



Hansenula recombinant HBsAg adult dose of 40 µg/dose and children dose of 20 

jag/dose. When the annual yield of Hansenula recombinant HBsAg VLP pure stock 

was 40 jag/dose and the annual output of hepatitis B vaccine was 330 million needles 

20 µg/dose and the annual output of hepatitis B vaccine was 330 million needles (110 

��

KLJKHU� WKDQ� �� WLPHV� WR� ��� WLPHV�� WKH� KLJKHVW� OHYHO� LQ� WKH� ZRUOG� WRGD\�� D� QHZ�

EUHDNWKURXJK� LQ� JHQHWLF� UHFRPELQDWLRQ� WHFKQRORJ\�� 7KH� DQQXDO� SURGXFWLRQ� RI�

UHFRPELQDQW�+%V$J�SXUH�VWRFN�VROXWLRQ�ZDV�FDOFXODWHG�RQ�WKH�VFDOH�RI�WZR�IHUPHQWHUV�

ZLWK�����OLWHU��

�� SURGXFWV� �UDZ� OLTXLG� OLWHU� �ZRUNLQJ� YROXPH�� î� �ZRUNLQJ� YROXPH�� OLWHU� î���

�ZRUN�WDQN���\HDU�� ��������J���\HDU�

,W�ZDV�D�SUHUHTXLVLWH�IRU�WKH�ODUJH�VFDOH�SURGXFWLRQ�RI�KHSDWLWLV�%�YDFFLQH�ZLWK�

VROXWLRQ�UHDFKHV��������JUDPV��WKH�GRVDJH�RI�+DQVHQXOD�UHFRPELQDQW�+%V$J�IRU�DGXOW����

�����PLOOLRQ�SHRSOH��� WKH�GRVDJH�RI�+DQVHQXOD� UHFRPELQDQW�+%V$J�IRU�FKLOGUHQ�ZDV�

PLOOLRQ� SHRSOH��� LW� ZLOO� EHFRPH� WKH� ODUJHVW�PDQXIDFWXUHU� RI� UHFRPELQDQW� KHSDWLWLV� %�

YDFFLQH� LQ� WKH� ZRUOG� IRU� PHHW� WKH� GHPDQG� RI� H[SDQVLRQ� RI� LPPXQL]DWLRQ� IRU� DOO����

SRSXODWLRQV�LQ�WKH�FRXQWU\��

)LUVW�(PERGLPHQW�

7KH�S037�+%V$J�DGZ��SODVPLG�ZDV�FRQVWUXFWHG�EDVHG�RQ�WKH�VHTXHQFH�RI�6(4�

,'�12�����7KH�FRQVWUXFWLRQ�RI�SODVPLG�S037�+%V�DGZ��LQFOXGHV�WKH�IROORZLQJ�VWHSV�����

7KH�+%V$J�DGZ��JHQH�ZDV�V\QWKHVL]HG�DFFRUGLQJ�WR�WKH�'1$�VHTXHQFH�RI�

+DQVHQXOD�SUHIHUUHG�FRGH�+%V$J�DGZ���DQG�WKH�JO\FHURO�VWUDLQ�FRQWDLQLQJ�WKH�+%V$J�

DGZ��JHQH�SODVPLG�ZDV�FRQVWUXFWHG�DQG�QDPHG�DV�0&���%�����

7KH�FRUUHFWO\�VHTXHQFHG�0&���%����SODVPLG�ZDV�GLJHVWHG�ZLWK�(FR5,�%DP+,��

DQG�WKH�GLJHVWHG�SURGXFW�ZDV�XVHG�D�7D.D5D�3&5�)UDJPHQW�5HFRYHU\�.LW��&RGH�1R�����

'�����WR�UHFRYHU�����ES�'1$�IUDJPHQW�FDOOHG�,QVHW�'1$���

7KH�FRUUHFW�SODVPLG�S037����ZDV�GLJHVWHG�ZLWK�(FR5,�%DP+,��DQG�WKH�YHFWRU�

'1$�REWDLQHG�DIWHU�WKH�JHO�ZDV�UHFRYHUHG�ZDV�FDOOHG�9HFWRU�'1$���

,QVHW�'1$��ZDV�OLJDWHG�WR�9HFWRU�'1$��XVLQJ�6ROXWLRQ�LQ�7D.D5D�'1$�

/LJDWLRQ�.LW��&RGH�1R��'�������DQG�WKHQ�KHDW�VKRFN�WUDQVIRUPHG�LQWR�(��FROL���



��

&RPSHWHQW�&HOO�-0�����&RGH�1R��'�������DQG�WKH�FHOOV�ZHUH�FXOWXUHG�RYHUQLJKW��

6LQJOH�FRORQLHV�ZHUH�VHOHFWHG�IURP�WKH�WUDQVIRUPDWLRQ�SODWHV��DQG�SODVPLG�'1$�ZDV�

H[WUDFWHG�DQG�GLJHVWHG�ZLWK�(FR5,�%DP+,��7KH�UHVXOWV�VKRZHG�WKDW�

0&���$�%�&�'���a���ZHUH�SRVLWLYH�FORQHV��

7KH�SODVPLG�0&���$�%�&�'����ZDV�VHTXHQFHG�UHVSHFWLYHO\�ZLWK�SULPHUV�59���

0��0�������0&���3���0&���3���0&���3���0&���3���0&���3���0&���3���

0&���3���0&���3���0&���3���0&���%)����0&���%5���WR�SURYH�WKH�SODVPLG�

S037�+%V�DGZ��ZHUH�FRUUHFW��

6HFRQG�(PERGLPHQW����

&RQVWUXFWLRQ� RI� D� +DQVHQXOD� UHFRPELQDQW� +%V$J� HQJLQHHULQJ� VWUDLQ� �L�H��� D�

+DQVHQXOD�KRVW�FHOO�WUDQVIRUPDWLRQ�VFUHHQLQJ�VWUDLQ�FRPSULVLQJ�WKH�VHTXHQFH�VHW�IRUWK�

LQ�6(4�,'�12������

7KH� WUDQVIRUPDWLRQ�DQG�VFUHHQLQJ�SURFHVV�RI� UHFRPELQDQW�+DQVHQXOD�KHSDWLWLV�%�

YDFFLQH�ZDV�VKRZQ�LQ�)LJXUH�������

��� 7KH� S037�+%V$J� SODVPLG� ZDV� WUDQVIRUPHG� LQWR� WKH� 85$��DX[RWURSKLF�

+DQVHQXOD� FHOO� VWUDLQ� +8���� �&*0&&� 1R�� ������ RI� WKH� KRVW� FHOO� E\� FHOO�

HOHFWURSRUDWLRQ�� 7KH� FXOWXUH� PHGLXP� ZDV� VHOHFWHG� XVLQJ� D� VHOHFWLRQ� PHGLXP� �0'�

OLTXLG�PHGLXP���7KH�VLQJOH�FRORQ\�WUDQVIRUPDQWV�ZHUH�SLFNHG�XS�RQ�WKH�0'�VHOHFWLRQ�

FXOWXUH�SODWH�DQG�WUDQVIHUUHG�WR�WKH�0'�OLTXLG�PHGLXP�IRU�FRQWLQXRXV�VXEFXOWXUH��7KH����

DGZ��VXEW\SH�+%V$J�JHQH�DQG�WKH�FRUUHVSRQGLQJ�UHJXODWRU\�FRPSRQHQWV�ZHUH�PXOWL�

FRS\�DQG�KHWHURORJRXVO\�LQWHJUDWHG�LQWR�WKH�KRVW�+DQVHQXOD�FHOO�FKURPRVRPH��

���6WUDLQ�VFUHHQLQJ�LQFOXGHG�WKH�IROORZLQJ�VWHSV��

����6HOHFWLQJ�D�VLQJOH�FRORQ\�RI�XUDFLO�SURWRWURSKLF�WUDQVIRUPDQWV�

&RORQLHV�ZLWK� UDSLG� JURZWK� UDWH� RI� EDFWHULD�ZHUH� VHOHFWHG�� 3&5�ZDV� XVHG� WR����

GHWHFW� WKH�EULJKWQHVV�RI�+%V$J�JHQH�EDQGV��&RORQLHV�ZLWK�D� ODUJH�QXPEHU�RI�FRSLHV�

ZHUH� VHOHFWHG�� DQG� VLQJOH� FRORQLHV� ZHUH� VKDNH�FXOWXUHG� LQ� D� VHOHFWLYH� PHGLXP�� DQG�

VXFFHVVLYHO\�VXEFXOWXUHG�IRU����WR�����JHQHUDWLRQV��

����6FUHHQLQJ�PXOWLSOH�FRSLHV�RI�KHWHURORJRXV�LQWHJUDWHG�WUDQVIRUPHG�FORQHV�

$IWHU� VXEFXOWXUH� LQ� VWHS� ����� DIWHU� ��� KRXUV� RI� PHWKDQRO�LQGXFHG� FXOWXUH�� WKH����
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H[SUHVVLRQ� OHYHO� RI� +%V$J� UHOHDVHG� E\� WKH� GLVUXSWLRQ� RI� WUDQVIRUPDQW� FHOOV� ZDV�

GHWHUPLQHG�E\�UDGLR�LPPXQRDVVD\�RU�UDGLRLPPXQRDVVD\��5,$���

����6FUHHQLQJ�RXW�KLJK�FRS\��KLJK�H[SUHVVLRQ�FORQHV�RI�IUHH�SODVPLGV�

7KH�FORQHV�VFUHHQHG�E\�VWHS�����ZHUH�FXOWXUHG�LQ�<3'�FRPSOHWH�PHGLXP�IRU����

KRXUV��DQG�WKHQ�WUDQVIHUUHG�LQWR�D�VHOHFWLRQ�PHGLXP�SODWH�IRU�FORQLQJ�FXOWXUH��DQG�WKH���

+%V$J�JHQH�FRS\�QXPEHU�ZDV�GHWHFWHG�E\�TXDQWLWDWLYH�3&5��DQG�WKH�H[SUHVVLRQ�OHYHO�

RI�+%V$J�ZDV�GHWHFWHG�E\�5,$��

���� %DVHG� RQ� WKH� GHWHFWLRQ� UHVXOW� RI� WKH� VWHS� ����� WKH� SULPDU\� VWUDLQ� RI� WKH�

JHQHWLFDOO\�VWDELOL]HG�UHFRPELQDQW�+DQVHQXOD�+%V$J�HQJLQHHULQJ�VWUDLQ�ZDV�VHOHFWHG��

���

7KLUG�(PERGLPHQW�

7KH�PDLQ�SURFHVV�RI����OLWHUV�RI�SLORW�IHUPHQWDWLRQ��

��� 6WUDLQ� VWRUHG� LQ� OLTXLG� QLWURJHQ� ZDV� WKDZHG� E\� ���� PO� VHHG� PHGLXP��

LQRFXODWHG�LQWR�WKH�PHGLXP��GLYLGHG�LQWR�WZR����/�VKDNH�IODVNV��DQG�FXOWXUHG�DW����&�

IRU����KRXUV�DV�D�ILUVW�FODVV�VHHG�����

���7KH� SULPDU\� VHHG�ZDV� WUDQVIHUUHG� LQWR� WKH� VHFRQGDU\� VHHG�FXOWXUH�PHGLXP�

ZLWK������PO�VHHG�PHGLXP��GLYLGHG�LQWR�VL[��/�VKDNH�IODVNV��DQG�LQFXEDWH�DW����&�IRU�

���KRXUV�DV�D�VHFRQGDU\�VHHG��

�����/�IHUPHQWDWLRQ�PHGLXP�ZDV�DGMXVWHG�WR�S+�����DQG�WUDQVIHUUHG�LQWR�D���/�

IHUPHQWHU�� DQG� WKHQ� WKH� VHFRQGDU\� VHHG� ZDV� LQRFXODWHG� XQGHU� JURZLQJ� DW� ������&����

WKURXJK�WZR�VRXUFHV�RI�JO\FHURO�DQG�PHWKDQRO��JURZWK��GH�UHSUHVVLRQ�DQG�LQGXFWLRQ�IRU�

WKH� WKUHH� SKDVHV�� DQG� FR�FXOWXUH� ��� WR� ��� KRXUV�� WKH� FHOOV� ZHUH� KDUYHVWHG� DIWHU� ����

KRXUV�VWRSSHG�LQGXFWLRQ��7KH�IUR]HQ�FHOOV�DUH�KRPRJHQL]HG��

2SHUDWLRQ�SRLQWV��

����7KH�IHHGLQJ�RSHUDWLRQ�RI� WKH�JURZWK�SKDVH�ZDV�JRLQJ�ZKHQ� WKH�GLVVROYHG����

R[\JHQ� ZDV� FRQVXPHG� DQG� WKH� EDVDO� PHGLXP�ZDV� FRQVXPHG�� WKH� IORZ� DFFHOHUDWLRQ�

ZDV� JUDGXDOO\� LQFUHDVHG� DV� WKH� FRQVXPSWLRQ� RI� WKH� EDVLF�PHGLXP� LQFUHDVHV�� DQG� WKH�

IORZ�ZDV�DGGHG�EHIRUH�����KRXUV�WKH�GLVVROYHG�R[\JHQ�ZDV�UHFRYHUHG��

����,Q�WKH�ODWHU�VWDJH�RI�WKH�JURZWK�SKDVH��SD\�DWWHQWLRQ�WR�WKH�GLVVROYHG�R[\JHQ�

UHFRYHU\�� UHFRUG� WKH� ORZHVW� YDOXH� RI� GLVVROYHG� R[\JHQ�� DQG� VWDUW� WR� IORZ� ZKHQ� WKH����



��

GLVVROYHG�R[\JHQ�ULVHV�WR���������DQG�HQWHU�WKH�GH�UHSUHVVLRQ�SKDVH��

����$IWHU�WKH�ODWHU�VWDJH�RI�WKH�GH�UHSUHVVLRQ�SKDVH��WKH�GLVVROYHG�R[\JHQ�EHJDQ�

WR�ULVH�DIWHU�WKH�HQG�RI�WKH�IORZ��:KHQ�WKH�GLVVROYHG�R[\JHQ�ZDV�UDLVHG�WR��������F�R��

WKH� PHWKDQRO� LQGXFWLRQ� VROXWLRQ� ZDV� DGGHG�� DQG� WKH� PHWKDQRO� FRQFHQWUDWLRQ� LV�

FRQWUROOHG�DW������WKH�IORZ�DFFHOHUDWLRQ�ZDV�FRQWUROOHG�E\�WKH�PHWKDQRO�GHWHFWLRQ�IORZ���

FRQWUROOHU��

���� 6WRSSLQJ� PHWKDQRO� DGGLWLRQ� EHIRUH� ���� KRXUV� WKH� HQG� RI� IHUPHQWDWLRQ� WR�

UHGXFH�PHWKDQRO�UHVLGXH�GXULQJ�FHOO�KDUYHVW��

0HGLXP�

���3UHSDUDWLRQ�RI�FDOFLXP�FKORULGH�VROXWLRQ����

�����J�&D&O��ZDV�DFFXUDWHO\�ZHLJKHG�DQG�SXW�LW�LQWR�D�FOHDQHG�WULDQJXODU�IODVN��

GHLRQL]HG�ZDWHU�ZDV�DSSURSULDWHO\�DGGHG�WR�GLVVROYH�DQG�GLOXWH�WR�����PO��

���3UHSDUDWLRQ�RI�PLFUR�HOHPHQW�VROXWLRQ�

$FFXUDWHO\�ZHLJKWLQJ�WKH�IROORZLQJ�UHDJHQWV��

�1+���)H�62����H��2�� � �����PJ����

&X62����2�� � ���PJ�

=Q62����2�� � ����PJ�

0Q62����2�� � ����PJ�

('7$�� � �����PJ�

7KH� ZHLJKHG� UHDJHQW� ZDV� SODFHG� LQ� D� FOHDQHG� WULDQJXODU� IODVN�� GLVVROYHG� LQ����

GHLRQL]HG�ZDWHU�DQG�GLVVROYHG�WR�����PO��

���3UHSDUDWLRQ�RI�YLWDPLQ�VROXWLRQ�

$FFXUDWHO\�ZHLJKWLQJ�WKH�IROORZLQJ�UHDJHQWV��

G�%LRWLQ�� � ��PJ�

7KLDPLQ�+&O�� � �����PJ����

%LRWLQ�ZDV�ILUVW�GLVVROYHG�LQ����PO�RI�����LVRSURSDQRO��DQG�WKHQ�GLVVROYHG�LQ�

7KLDPLQ�+&O�� DQG� WKHQ� GLVVROYHG� LQ� DQ� DSSURSULDWH� DPRXQW� RI� GHLRQL]HG�ZDWHU� WR� D�

YROXPH�RI�����PO��

���3UHSDUDWLRQ�RI�WUDFH�HOHPHQW�VROXWLRQ�

$FFXUDWHO\�ZHLJKWLQJ�WKH�IROORZLQJ�UHDJHQWV�����
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1L62����2�� � ���PJ�

&R&O����2�� � ���PJ�

+�%2� ���PJ�

1D�0R2��R2�2�� � ���PJ�

.,� � ����PJ���

7KH� ZHLJKHG� UHDJHQW� ZDV� SODFHG� LQ� D� FOHDQHG� WULDQJXODU� IODVN�� DQG� DQ�

DSSURSULDWH�DPRXQW�RI�GHLRQL]HG�VROXWLRQ�ZDV�DGGHG�WR�D�YROXPH�RI����PO��

7KH�DERYH�IRXU�VROXWLRQV�ZHUH�VHSDUDWHO\�VWHULOL]HG�DQG�ILOWHUHG�IRU�XVH��

���3UHSDUDWLRQ�RI�VHHG�VDOW�VROXWLRQ�

$FFXUDWHO\�ZHLJKWLQJ�WKH�IROORZLQJ�UHDJHQWV�����

1+�+�32� ���J�

0J62��J6�2��� ���J�

.&O��� ���J�

1D&O�� � ��J�

7KH� ZHLJKHG� UHDJHQW� ZDV� SODFHG� LQ� D� FOHDQHG� WULDQJXODU� IODVN�� GLVVROYHG� LQ����

GHLRQL]HG�ZDWHU�DQG�GLVVROYHG�WR�D�YROXPH�RI������PO��

������J�RI�JO\FHULQ�ZDV�ZHLJKWHG�LQ�D������PO�IODVN��PL[HG�ZLWK�D�VDOW�VROXWLRQ�

RI� ����P/�� DQG� PDGH� XS� WR� �����PO� ZLWK� GHLRQL]HG� ZDWHU�� 7KH� VDPH� DPRXQW� ZDV�

GLVSHQVHG�LQWR�WZR������PO�IODVNV��DQG�DXWRFODYHG�DW������&�IRU����PLQXWHV��

7ZR� HPSW\� ���� PO� WULDQJOH� ERWWOHV�� VL[� ����PO� WULDQJOH� ERWWOHV�� D� ���� PO����

JUDGXDWHG�F\OLQGHU�DQG�D�����PO�JUDGXDWHG�F\OLQGHU�DOO�ZHUH�VWHULOL]HG�XQGHU������&��

���PLQXWHV�KLJK�SUHVVXUH�VWHDP��

���3ULPDU\�VHHG�PHGLXP�

,Q� WKH� FOHDQ� EHQFK�� ���� PO� RI� HDFK� VWHULOL]HG� JO\FHULQ� VROXWLRQ� ZDV� WDNHQ�

DVHSWLFDOO\�� DQG� DGGHG� VHSDUDWHO\� LQWR� WZR� ����PO� VWHULOL]HG� IODVNV�� DQG� UHVSHFWLYHO\����

DGGHG�WKH�IROORZLQJ��

&DOFLXP�FKORULGH�VROXWLRQ� � ���PO�

0LFUR�HOHPHQW�VROXWLRQ� � ���PO�

9LWDPLQ�VROXWLRQ�� � �����PO�

7UDFH�HOHPHQW�VROXWLRQ� � ������PO����
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6KDNLQJ�WKH�DERYH�VROXWLRQ��

���6HFRQGDU\�VHHG�PHGLXP�

�����PO�RI�VWHULOL]HG�JO\FHULQ�VROXWLRQ�ZDV�SODFHG�LQ�D�FOHDQ�EHQFK�ZLWK�VWHULOH�

RSHUDWLRQ�WHFKQLTXH�DQG�SODFHG�LQ�D������PO�VWHULOL]HG�WULDQJOH��DQG�VHSDUDWHO\�DGGHG��

&DOFLXP�FKORULGH�VROXWLRQ�� � ���PO���

0LFUR�HOHPHQW�VROXWLRQ�� � ���PO�

9LWDPLQ�VROXWLRQ�� � ��PO�

7UDFH�HOHPHQW�VROXWLRQ�� � ��PO�

���)HUPHQWDWLRQ�PHGLXP�

7KH�IROORZLQJ�UHDJHQWV�ZHUH�DFFXUDWHO\�ZHLJKWHG�DQG�GLVVROYHG�LQ������PO�RI����

GHLRQL]HG�ZDWHU��

1+�+�32� ����J�

0J62��J6�2��� ���J�

.&O��� ���J�

1D&O�� � ����J����

���� J� JO\FHULQ� ZDV� ZHLJKWHG� DQG� DGGHG� LQWR� D� VPDOO� ���� PO� EHDNHU�� ��� PO�

GHIRDPHU�ZDV�DGGHG�LQWR�WKH�EHDNHU�WR�VWHULOL]H��DQG�WKHQ�DGGHG��

&DOFLXP�FKORULGH�VROXWLRQ�� � ����PO�

0LFUR�HOHPHQW�VROXWLRQ�� � ����PO�

9LWDPLQ�VROXWLRQ�� � ���PO����

7UDFH�HOHPHQW�VROXWLRQ�� � ���PO�

����)HHG�PHGLXP�

���J�1+�+�32�������J�JO\FHULQ�DQG�����PO�GHLRQL]HG�ZDWHU�ZHUH�DGGHG� LQWR�

�����PO�IODVN��DQG�WKHQ�ZUDSSHG�IHHG�OLQH�DQG�VWHULOL]HG�DW������&�IRU����PLQXWHV��

����'H�UHSUHVVLRQ�VROXWLRQ����

�����J�JO\FHULQ�DQG�����PO�GHLRQL]HG�ZDWHU�ZHUH�DGGHG�LQWR�D������PO�IODVN��

DQG� WKHQ� ZUDSSHG� IHHG� OLQH� DQG� VWHULOL]HG� DW� ���� �&� IRU� ��� PLQXWHV�� ����PO� ILOWHU�

VWHULOL]HG�VDOW�VROXWLRQ�ZDV�DGGHG�DIWHU�FRROLQJ��

����,QGXFWLRQ�VROXWLRQ�

����PO�JO\FHULQ�ZDV�DGGHG� LQWR�D������PO� IODVN�� DQG� WKHQ�ZUDSSHG�IHHG� OLQH����
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DQG�VWHULOL]HG�DW������&�IRU����PLQXWHV�������PO�PHWKDQRO�ZDV�DGGHG�DVHSWLFDOO\�DIWHU�

FRROLQJ��

)RXUWK�(PERGLPHQW�

3XULILFDWLRQ���

7KH�IHUPHQWDWLRQ�EURWK�REWDLQHG�IURP�WKH��WKLUG�HPERGLPHQW�ZDV�KDUYHVWHG�DQG�

WKH�FHOOV�ZHUH�ZDVKHG��7KH�GHWDLOHG�VWHSV�RI�SXULILFDWLRQ�FDQ�EH�IRXQG�LQ�5HIHUHQFHV��

/L�-LQ��.RQJ�<DQ��5HFRPELQDQW�+HSDWLWLV�%�9DFFLQH�3URGXFWLRQ�3URFHVV��6HH�/L�-LQ��

<X� <X�� 'RQJ� 'H[LDQJ� (GLWRU�� %LRSKDUPDFHXWLFDO� (TXLSPHQW� $QG� VHSDUDWLRQ� DQG�

SXULILFDWLRQ�WHFKQLTXHV���VW�HGLWLRQ��%HLMLQJ��&KHPLFDO�,QGXVWU\�3UHVV��������������������

7KH�KDUYHVWHG�FHOOV�FDQ�EH�FUXVKHG�E\�D�KRPRJHQL]HU�WR�UHOHDVH�+%V$J��WKH�FHOO�GHEULV�

ZDV� UHPRYHG� E\� ILOWUDWLRQ� ZLWK� D� ����J� PLFURSRURXV� ILOWHU�� WKH� VPDOO� PROHFXODU�

LPSXULWLHV� ZHUH� UHPRYHG� E\� XOWUDILOWUDWLRQ� ZLWK� D� ���.� XOWUDPLFURILOWHU�� DQG� WKH�

+%V$J�ZDV� H[WUDFWHG� E\� VLOLFD� JHO� DGVRUSWLRQ� WUHDWPHQW�� )LQDOO\�� LW� ZDV� SXULILHG� E\�

EXW\O�DJDURVH�K\GURSKRELF�FKURPDWRJUDSK\�����

5HIHUHQFHV�

���4L�;LDRTLX��HWF��� WKH�QDWLRQDO�SRSXODWLRQ�RI�KHSDWLWLV�%�YLUXV�HSLGHPLRORJ\�

LQYHVWLJDWLRQ�UHSRUW��WKH�ILUVW�HGLWLRQ�RI�$SULO�������3HRSOH
V�+HDOWK�3XEOLVKLQJ�+RXVH��

���=KXDQJ�+XL��&KLQD
V�KHSDWLWLV�%�SUHYHQWLRQ�DQG� WUHDWPHQW�VWDWXV�DQG�JRDOV��

������PHHWLQJ�����

��� /L� -LDQ� HW� DO�� /RZ�QR� UHVSRQVH� VWXG\� DIWHU� QHRQDWDO� YDFFLQDWLRQ� ZLWK�

UHFRPELQDQW� KHSDWLWLV� %� YDFFLQH� �\HDVW�� LQ� 6KDQJKDL�� &KLQD�9DFFLQH� DQG� ,PPXQLW\��

������9RO�����1R��������������

��� /LX� -LD\H� HW� DO�� &RPSDUDWLYH� VWXG\� RQ� WKH� LPPXQH� UHVSRQVH� DQG� LWV�

���

RI�9DFFLQHV�DQG�,PPXQLW\��������9RO������1R��������������

��� (XURSHDQ� &RQVHQVXV� *URXS� RQ� +HSDWLWLV� %� ,PPXQLW\�� $UH� ERRVWHU�

LPPXQLVDWLRQV�QHHGHG�IRU�OLIHORQJ�KHSDWLWLV�%�LPPXQLW\"�/DQFHW���������������������

7KH�IRUHJRLQJ�GHVFULSWLRQ�RI�WKH�H[HPSODU\�HPERGLPHQWV�RI�WKH�GLVFORVXUH�KDV����



��

EHHQ�SUHVHQWHG�RQO\�IRU�WKH�SXUSRVHV�RI�LOOXVWUDWLRQ�DQG�GHVFULSWLRQ�DQG�LV�QRW�LQWHQGHG�

WR� EH� H[KDXVWLYH� RU� WR� OLPLW� WKH� GLVFORVXUH� WR� WKH� SUHFLVH� IRUPV� GLVFORVHG�� � 0DQ\�

PRGLILFDWLRQV�DQG�YDULDWLRQV�DUH�SRVVLEOH�LQ�OLJKW�RI�WKH�DERYH�WHDFKLQJ��

7KH�HPERGLPHQWV�ZHUH�FKRVHQ�DQG�GHVFULEHG�LQ�RUGHU�WR�H[SODLQ�WKH�SULQFLSOHV�

RI�WKH�GLVFORVXUH�DQG�WKHLU�SUDFWLFDO�DSSOLFDWLRQ�VR�DV�WR�HQDEOH�RWKHUV�VNLOOHG�LQ�WKH�DUW���

WR� XWLOL]H� WKH�GLVFORVXUH� DQG� YDULRXV� HPERGLPHQWV� DQG�ZLWK� YDULRXV�PRGLILFDWLRQV� DV�

DUH� VXLWHG� WR� WKH�SDUWLFXODU�XVH�FRQWHPSODWHG�� �$OWHUQDWLYH�HPERGLPHQWV�ZLOO�EHFRPH�

DSSDUHQW� WR� WKRVH� VNLOOHG� LQ� WKH� DUW� WR� ZKLFK� WKH� SUHVHQW� GLVFORVXUH� SHUWDLQV�ZLWKRXW�

GHSDUWLQJ�IURP�LWV�VSLULW�DQG�VFRSH��

���



of the HBsAg in the hepatitis B vaccine for adults is 

children is 20 µg/dose. 

the recombinant Hansenula is shown in SEQ ID NO: 1. 

expressed by the recombinant Hansenula is shown in SEQ 

40 

ID 

µg/dose 

NO: 2. 

and for 

��

&/$,06�

:KDW�LV�FODLPHG�LV��

�� $� KLJK� GRVDJH� RI� KHSDWLWLV� %� YDFFLQH� EDVHG� RQ� UHFRPELQDQW� +DQVHQXOD��

ZKHUHLQ�WKH�KHSDWLWLV�%�VXUIDFH�DQWLJHQ��+%V$J��SXUH�VWRFN�VROXWLRQ�\LHOG�XVHG�

IRU�SURGXFLQJ�WKH�KHSDWLWLV�%�YDFFLQH�LV�����PJ�/�WR�����PJ�/��DQG�WKH�GRVDJH�

�� 7KH� KLJK� GRVDJH� RI� KHSDWLWLV� %� YDFFLQH� EDVHG� RQ� UHFRPELQDQW� +DQVHQXOD�

DFFRUGLQJ�WR�FODLP����ZKHUHLQ�WKH�'1$�VHTXHQFH�RI� WKH�+%V$J�H[SUHVVHG�E\�

�� 7KH� KLJK� GRVDJH� RI� KHSDWLWLV� %� YDFFLQH� EDVHG� RQ� UHFRPELQDQW� +DQVHQXOD�

DFFRUGLQJ� WR� FODLP� ��� ZKHUHLQ� WKH� DPLQR� DFLG� VHTXHQFH� RI� WKH� +%V$J�

�� 7KH� KLJK� GRVDJH� RI� KHSDWLWLV� %� YDFFLQH� EDVHG� RQ� UHFRPELQDQW� +DQVHQXOD�

DFFRUGLQJ� WR� FODLP� �� RU� FODLP� ��� ZKHUHLQ� WKH� +%V$J� H[SUHVVHG� E\� WKH�

UHFRPELQDQW� +DQVHQXOD� LV� D� YLUXV�OLNH� SDUWLFOH� VWUXFWXUH�� ZKLFK� LV� IRUPHG� E\�

LQVHUWLQJ� +%V$JV� LQWR� +DQVHQXOD� OLSLG�� DQG� ZKHUHLQ� �� WR� ��� DPRQJ� WKH� ���

F\VWHLF�DFLGV�RI�WKH�+%V$J�IRUP�GLVXOILGH�ERQGV���

�� 7KH� KLJK� GRVDJH� RI� KHSDWLWLV� %� YDFFLQH� EDVHG� RQ� UHFRPELQDQW� +DQVHQXOD�

DFFRUGLQJ�WR�DQ\�RQH�RI�FODLPV���WR����ZKHUHLQ�WKH�KHSDWLWLV�%�YDFFLQH�IXUWKHU�

FRPSULVHV�DQ�DGMXYDQW�� WKH�DGMXYDQW�LV�DOXPLQXP�DGMXYDQW�SUHSDUHG�E\�LQ�VLWX�

FRSUHFLSLWDWLRQ� RU� WKH� GLUHFW� DGVRUSWLRQ�� WKH� DOXPLQXP� DGMXYDQW� LV� SUHIHUDEO\�

SUHSDUHG�E\�LQ�VLWX�FRSUHFLSLWDWLRQ��

�� 7KH� KLJK� GRVDJH� RI� KHSDWLWLV� %� YDFFLQH� EDVHG� RQ� UHFRPELQDQW� +DQVHQXOD�

DFFRUGLQJ�WR�FODLP����ZKHUHLQ�WKH�LPPXQL]DWLRQ�SURFHGXUH�RI�WKH�KLJK�GRVDJH�



��

RI�KHSDWLWLV�%�YDFFLQH�LV�RQH�LQMHFWLRQ�UHVSHFWLYHO\�LQ���������WR����PRQWKV�IRU�

WKUHH� QHHGOHV�� WKH� SUHIHUDEO\� LPPXQL]DWLRQ� SURFHGXUH� LV� RQH� LQMHFWLRQ�

UHVSHFWLYHO\�LQ�������DQG���PRQWKV�IRU�WKUHH�QHHGOHV��

�� 7KH� KLJK� GRVDJH� RI� KHSDWLWLV� %� YDFFLQH� EDVHG� RQ� UHFRPELQDQW� +DQVHQXOD�

DFFRUGLQJ� WR� FODLP� ��� ZKHUHLQ� WKH� GRVDJH� IRUP� RI� WKH� KHSDWLWLV� %� YDFFLQH� LV�

VHOHFWHG� IRUP� SUHILOOHG� LQMHFWLRQ� VROXWLRQ�� LQMHFWLRQ� VROXWLRQ� RU� O\RSKLOL]HG�

SRZGHU�LQMHFWLRQ��WKH�GRVDJH�IRUP�LV�SUHIHUDEO\�WKH�SUHILOOHG�LQMHFWLRQ�VROXWLRQ��

�� 7KH� KLJK� GRVDJH� RI� KHSDWLWLV� %� YDFFLQH� EDVHG� RQ� UHFRPELQDQW� +DQVHQXOD�

DFFRUGLQJ�WR�FODLP����ZKHUHLQ�WKH�KHSDWLWLV�%�VXUIDFH�DQWLJHQ�LV�DGZ�VXEW\SH��

�� 7KH� KLJK� GRVDJH� RI� KHSDWLWLV� %� YDFFLQH� EDVHG� RQ� UHFRPELQDQW� +DQVHQXOD�

DFFRUGLQJ� WR�FODLP����ZKHUHLQ�WKH�KRVW�+DQVHQXOD�SRO\PRUSKD�FHOO� OLQH�RI� WKH�

UHFRPELQDQW� +DQVHQXOD� LV� +8����� DQG� WKH� DFFHVVLRQ� QXPEHU� LV� &*0&&�

1R������� DQG� WKH� GLVUXSWHG� '1$� VHTXHQFH� RI� WKH� RUSKDQLQ���SKRVSKDWH�

GHFDUER[\ODVH� JHQH� RI� WKH� KRVW� +DQVHQXOD� SRO\PRUSKD� LV� VKRZQ� LQ� 6(4� ,'�

12�����

��� $� UHFRPELQDQW� +DQVHQXOD� SRO\PRUSKD�� ZKHUHLQ� WKH� UHFRPELQDQW� +DQVHQXOD�

SRO\PRUSKD� FRPSULVHV� WKH� QXFOHRWLGH� VHTXHQFH� RI� 6(4� ,'� 12�� ��� DQG� WKH�

QXFOHRWLGH� VHTXHQFH� RI� 6(4� ,'� 12�� �� LV� LQWHJUDWHG� LQWR� WKH� JHQRPH� RI� WKH�

UHFRPELQDQW�+DQVHQXOD�SRO\PRUSKD��

��� 7KH� UHFRPELQDQW� +DQVHQXOD� SRO\PRUSKD� DFFRUGLQJ� WR� FODLP� ���� ZKHUHLQ� WKH�

KRVW� +DQVHQXOD� SRO\PRUSKD� FHOO� OLQH� RI� WKH� UHFRPELQDQW� +DQVHQXOD�

SRO\PRUSKD�LV�+8�����DQG�WKH�DFFHVVLRQ�QXPEHU�LV�&*0&&�1R�������DQG�WKH�

GLVUXSWHG�'1$� VHTXHQFH� RI� WKH� RUSKDQLQ���SKRVSKDWH� GHFDUER[\ODVH� JHQH� RI�

WKH�KRVW�+DQVHQXOD�SRO\PRUSKD�LV�VKRZQ�LQ�6(4�,'�12�����


