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䐀攀愀爀 䴀攀搀椀挀愀氀 䨀漀甀爀渀愀氀 爀攀愀搀攀爀猀Ⰰ

 圀攀氀挀漀洀攀 琀漀 琀栀攀 猀攀挀漀渀搀Ⰰ 䘀攀戀爀甀愀爀礀 攀搀椀琀椀漀渀 漀昀 漀甀爀 渀攀眀 猀攀愀猀漀渀猀 䘀䤀匀 䴀攀搀椀挀愀氀 䨀漀甀爀渀愀氀℀ 吀栀愀渀欀猀
昀漀爀 挀栀攀挀欀椀渀最 甀猀 漀甀琀⸀

䄀猀 愀 琀攀愀洀Ⰰ 甀渀椀琀攀搀Ⰰ 漀甀爀 最漀愀氀 椀猀 琀漀 戀爀椀渀最 琀漀 礀漀甀 眀漀爀氀搀眀椀搀攀Ⰰ 最爀漀甀渀搀ⴀ戀爀攀愀欀椀渀最 洀攀搀椀挀愀氀 愀搀瘀愀渀挀攀ⴀ䄀猀 愀 琀攀愀洀Ⰰ 甀渀椀琀攀搀Ⰰ 漀甀爀 最漀愀氀 椀猀 琀漀 戀爀椀渀最 琀漀 礀漀甀 眀漀爀氀搀眀椀搀攀Ⰰ 最爀漀甀渀搀ⴀ戀爀攀愀欀椀渀最 洀攀搀椀挀愀氀 愀搀瘀愀渀挀攀ⴀ
 洀攀渀琀猀 愀猀 眀攀氀氀 愀猀 最氀漀戀愀氀 洀攀搀椀挀愀氀 瀀漀猀椀琀椀漀渀猀 愀渀搀 猀椀琀甀愀琀椀漀渀猀Ⰰ 圀漀爀氀搀 䠀攀愀氀琀栀 伀爀最愀渀椀稀愀琀椀漀渀 甀瀀搀愀琀攀猀Ⰰ
 洀攀搀椀挀愀氀 愀渀搀 猀挀椀攀渀琀椀昀椀挀 猀琀甀搀椀攀猀Ⰰ 愀渀搀 漀琀栀攀爀 愀爀琀椀挀氀攀猀 瀀爀漀搀甀挀攀搀 戀礀 䘀䤀匀 猀琀甀搀攀渀琀猀⸀ 䤀渀 琀栀椀猀 攀搀椀琀椀漀渀Ⰰ
 眀攀 愀爀攀 瀀氀攀愀猀攀搀 琀漀 眀攀氀挀漀洀攀 漀渀 戀漀愀爀搀 琀眀漀 渀攀眀 挀漀氀氀愀戀漀爀愀琀漀爀猀Ⰰ 戀漀琀栀 漀昀 眀栀漀洀 栀愀瘀攀 瀀爀漀搀甀挀攀搀
昀愀渀琀愀猀琀椀挀 眀漀爀欀℀

 䤀渀 琀栀攀 爀攀挀攀渀琀 礀攀愀爀猀Ⰰ 吀栀攀 䔀搀甀挀愀琀椀漀渀 倀漀猀琀 眀爀漀琀攀 愀渀 愀爀琀椀挀氀攀 漀渀 琀栀攀 爀愀琀栀攀爀 猀栀愀洀攀昀甀氀 挀漀渀搀椀琀椀漀渀猀 漀昀
 搀攀渀琀愀氀 栀攀愀氀琀栀 椀渀 琀栀攀 洀愀樀漀爀椀琀礀 漀昀 䠀漀渀最 䬀漀渀最 猀琀甀搀攀渀琀猀⸀ 䤀琀 猀琀愀琀攀搀 琀栀愀琀 ᠠ䠀攀愀氀琀栀礀 最甀洀猀 眀攀爀攀 昀漀甀渀搀
 椀渀 愀戀漀甀琀 ㈀ 瀀攀爀 挀攀渀琀 漀昀 琀栀攀 最爀漀甀瀀⸀ 䤀渀 愀搀搀椀琀椀漀渀Ⰰ 渀椀渀攀 椀渀 攀瘀攀爀礀 　 瀀攀漀瀀氀攀 栀愀瘀攀 瀀氀愀焀甀攀☠ ᰠ椀琀 猀攀攀洀猀
 琀栀愀琀 琀栀攀 瀀攀爀椀漀搀漀渀琀愀氀 猀琀愀琀甀猀 漀昀 琀栀攀 礀漀甀渀最 愀搀甀氀琀猀 椀渀 䠀漀渀最 䬀漀渀最 椀猀 眀漀爀猀攀 琀栀愀渀 嬀椀渀崀 洀愀椀渀氀愀渀搀
 䌀栀椀渀愀ᴠ ᤠ⸀ 吀栀椀猀 椀猀 愀渀 攀礀攀ⴀ漀瀀攀渀椀渀最 瀀攀爀挀攀渀琀椀氀攀 漀昀 猀琀甀搀攀渀琀猀 愀昀昀攀挀琀攀搀 眀椀琀栀 甀渀栀攀愀氀琀栀礀 最甀洀猀 愀渀搀
 琀攀攀琀栀⸀ 吀栀甀猀Ⰰ 椀渀 爀攀挀漀最渀椀琀椀漀渀 漀昀 琀栀攀猀攀 猀琀愀琀椀猀琀椀挀猀 眀攀 搀攀挀椀搀攀搀 琀漀 搀攀搀椀挀愀琀攀 ᠠ䐀攀渀琀椀猀琀爀礀ᤠ 愀猀 琀栀攀
 琀栀攀洀攀 昀漀爀 琀栀椀猀 洀漀渀琀栀ᤠ猀 攀搀椀琀椀漀渀 漀昀 琀栀攀 䘀䤀匀 䴀攀搀椀挀愀氀 䨀漀甀爀渀愀氀⸀ 圀攀 栀漀瀀攀 琀漀 猀瀀爀攀愀搀 瘀椀琀愀氀 愀眀愀爀攀渀攀猀猀
漀昀 愀 栀甀最攀Ⰰ 礀攀琀 栀愀爀搀氀礀 猀瀀漀欀攀渀 漀昀Ⰰ 瀀爀漀戀氀攀洀 椀渀 愀 洀愀渀渀攀爀 琀栀愀琀 椀猀 爀攀氀愀琀愀戀氀攀Ⰰ 攀愀猀礀 琀漀 甀渀搀攀爀猀琀愀渀搀Ⰰ 攀渀ⴀ
 最愀最椀渀最 愀渀搀 攀砀琀爀攀洀攀氀礀 攀搀甀挀愀琀椀漀渀愀氀⸀ 圀攀 栀漀瀀攀 琀栀愀琀 琀栀椀猀 攀搀椀琀椀漀渀 挀愀渀 椀洀瀀愀挀琀 猀琀甀搀攀渀琀猀 椀渀 䘀䤀匀 琀漀
 挀漀渀猀椀搀攀爀 琀栀攀椀爀 搀攀渀琀愀氀 栀攀愀氀琀栀 愀猀 愀 戀椀最最攀爀 瀀爀椀漀爀椀琀礀Ⰰ 愀渀搀 欀攀攀瀀 椀琀 椀渀 洀椀渀搀 琀栀爀漀甀最栀漀甀琀 琀栀攀 搀愀礀Ⰰ 猀漀
琀栀愀琀 眀攀 挀愀渀 瀀漀琀攀渀琀椀愀氀氀礀 氀漀眀攀爀 琀栀攀 栀椀最栀 最甀洀 愀渀搀 瀀氀愀焀甀攀 瀀爀攀瘀愀氀攀渀挀攀 椀渀 䠀漀渀最 䬀漀渀最 猀琀甀搀攀渀琀猀⸀

䤀 眀漀甀氀搀 愀氀猀漀 氀椀欀攀 琀漀 瀀攀爀猀漀渀愀氀氀礀 琀栀愀渀欀 䴀爀⸀ 䌀氀愀礀琀漀渀Ⰰ 漀甀爀 䠀攀愀搀 漀昀 䤀渀琀攀爀渀愀琀椀漀渀愀氀 匀琀爀攀愀洀Ⰰ 昀漀爀 挀漀渀ⴀ
 
䤀 眀漀甀氀搀 愀氀猀漀 氀椀欀攀 琀漀 瀀攀爀猀漀渀愀氀氀礀 琀栀愀渀欀 䴀爀⸀ 䌀氀愀礀琀漀渀Ⰰ 漀甀爀 䠀攀愀搀 漀昀 䤀渀琀攀爀渀愀琀椀漀渀愀氀 匀琀爀攀愀洀Ⰰ 昀漀爀 挀漀渀ⴀ
 琀爀椀戀甀琀椀渀最 琀漀 漀甀爀 愀爀琀椀挀氀攀 栀椀猀 攀砀瀀攀爀椀攀渀挀攀猀Ⰰ 琀栀漀甀最栀琀猀 愀渀搀 眀椀猀攀 眀漀爀搀猀 漀渀 琀栀攀 琀漀瀀椀挀 漀昀 搀攀渀琀椀猀琀爀礀⸀
 圀攀 爀攀愀氀氀礀 愀瀀瀀爀攀挀椀愀琀攀 椀洀洀攀渀猀攀 猀甀瀀瀀漀爀琀 椀渀 洀愀欀椀渀最 琀栀椀猀 䘀䤀匀 䴀攀搀椀挀愀氀 䨀漀甀爀渀愀氀 瀀漀猀猀椀戀氀攀Ⰰ 琀栀愀渀欀
 礀漀甀⸀ 䤀 甀爀最攀 礀漀甀 愀氀氀 琀漀 爀攀愀搀 栀椀猀 椀渀挀爀攀搀椀戀氀攀 猀琀漀爀礀Ⰰ 愀渀搀 䤀 愀洀 栀漀渀漀甀爀攀搀 琀漀 昀攀愀琀甀爀攀 椀琀 愀猀 琀栀攀 瀀爀攀昀愀挀攀
漀昀 琀栀椀猀 洀漀渀琀栀ᤠ猀 攀搀椀琀椀漀渀 漀昀 琀栀攀 䘀䤀匀 䴀攀搀椀挀愀氀 䨀漀甀爀渀愀氀⸀

 圀攀 栀漀瀀攀 琀漀 椀渀猀瀀椀爀攀 礀漀甀 琀栀爀漀甀最栀漀甀琀 琀栀椀猀 礀攀愀爀 眀椀琀栀 愀氀氀 琀栀攀 猀挀椀攀渀挀攀 愀渀搀 洀攀搀椀挀椀渀攀 椀渀 琀栀攀 眀漀爀氀搀Ⰰ
 戀爀漀甀最栀琀 琀漀 礀漀甀 瀀攀爀猀漀渀愀氀氀礀⸀ 一漀眀Ⰰ 瀀氀攀愀猀攀 搀椀最 椀渀琀漀 愀氀氀 琀栀攀 愀爀琀椀挀氀攀猀 琀栀愀琀 眀攀 栀愀瘀攀 戀爀漀甀最栀琀 琀漀 礀漀甀
琀栀椀猀 洀漀渀琀栀⸀ 䔀渀樀漀礀℀

䬀椀渀搀 刀攀最愀爀搀猀Ⰰ
䐀愀瘀椀搀 嘀愀挀攀欀
䔀搀椀琀漀爀 椀渀 䌀栀椀攀昀
䘀䤀匀 䴀攀搀椀挀愀氀 䨀漀甀爀渀愀氀



 䴀礀 愀猀猀漀挀椀愀琀椀漀渀 眀椀琀栀 搀攀渀琀椀猀琀爀礀 愀渀搀 搀攀渀琀椀猀琀猀 椀猀 氀漀渀最Ⰰ 攀砀瀀攀渀猀椀瘀攀 愀渀搀 猀漀洀攀琀椀洀攀猀 瀀愀椀渀昀甀氀℀ 䤀 挀氀攀愀爀氀礀
爀攀洀攀洀戀攀爀 琀栀攀 昀椀爀猀琀 琀椀洀攀 䤀 栀愀搀 愀渀 攀砀琀爀愀挀琀椀漀渀 戀愀挀欀 椀渀 琀栀攀 搀愀礀⸀ 䤀 眀愀猀 最椀瘀攀渀 ᠠ最愀猀ᤠ 愀渀搀 䤀 挀愀渀 猀琀椀氀氀 爀攀ⴀ
 洀攀洀戀攀爀 琀栀攀 搀爀攀愀洀 䤀 栀愀搀 眀栀椀氀猀琀 䤀 眀愀猀 甀渀搀攀爀 椀琀猀 攀昀昀攀挀琀猀⸀ 䤀琀 椀渀瘀漀氀瘀攀搀 戀攀椀渀最 琀爀愀渀猀瀀漀爀琀攀搀 漀渀 愀 欀椀渀搀
 漀昀 洀攀爀爀礀 最漀 爀漀甀渀搀ⴀ椀琀 眀愀猀 愀洀愀稀椀渀最 愀渀搀 愀 瀀漀眀攀爀昀甀氀 洀攀洀漀爀礀 昀爀漀洀 眀栀攀渀 䤀 眀愀猀 愀戀漀甀琀 㘀⸀ 䄀猀 䤀
洀漀瘀攀搀 椀渀琀漀 洀礀 琀攀攀渀猀 䤀 栀愀搀 爀愀琀栀攀爀 愀 氀漀琀 漀昀 昀椀氀氀椀渀最猀 愀渀搀 愀渀漀琀栀攀爀 攀砀琀爀愀挀琀椀漀渀Ⰰ 琀栀椀猀 琀椀洀攀 䤀 眀愀猀 挀漀渀ⴀ
猀挀椀漀甀猀 愀渀搀 眀愀琀挀栀攀搀 漀瀀攀渀ⴀ洀漀甀琀栀攀搀 ⠀椀猀 琀栀攀爀攀 愀渀礀 漀琀栀攀爀 眀愀礀㼀⤀ 愀猀 琀栀攀 搀攀渀琀椀猀琀 挀氀愀洀瀀攀搀 琀栀攀 椀渀猀琀爀甀ⴀ
 洀攀渀琀 琀漀 洀礀 琀漀漀琀栀Ⰰ 琀栀攀渀 瀀爀漀挀攀攀搀攀搀 琀漀 瀀甀琀 栀攀爀 氀攀最 漀渀琀漀 琀栀攀 挀栀愀椀爀 琀漀 最椀瘀攀 栀攀爀猀攀氀昀 瀀甀爀挀栀愀猀攀⸀ 圀攀氀氀
 猀栀攀 瀀甀氀氀攀搀 愀渀搀 礀愀渀欀攀搀 愀琀 琀栀攀 琀漀漀琀栀Ⰰ 戀甀琀 氀椀欀攀 琀栀攀 攀渀漀爀洀漀甀猀 琀甀爀渀椀瀀Ⰰ 椀琀 眀漀甀氀搀 渀漀琀 戀甀搀最攀⸀ 匀漀 猀栀攀
 氀攀昀琀 洀攀 猀椀琀琀椀渀最 琀栀攀爀攀 氀漀漀欀椀渀最 愀 氀椀琀琀氀攀 渀漀渀ⴀ瀀氀甀猀猀攀搀 愀猀 猀栀攀 眀攀渀琀 搀漀眀渀猀琀愀椀爀猀 琀漀 最攀琀 愀渀漀琀栀攀爀 搀攀渀琀椀猀琀
挀漀氀氀攀愀最甀攀⸀ 䈀攀琀眀攀攀渀 琀栀攀洀 琀栀攀礀 瀀甀氀氀攀搀 愀渀搀 攀瘀攀渀琀甀愀氀氀礀 琀栀攀 琀漀漀琀栀 最愀瘀攀 眀愀礀ⴀ琀栀攀 昀漀爀挀攀 漀昀 琀栀攀椀爀 瀀甀氀氀ⴀ
 椀渀最 猀攀渀琀 琀栀攀洀 戀漀琀栀 猀挀愀琀琀攀爀椀渀最 愀挀爀漀猀猀 琀栀攀 昀氀漀漀爀ⴀ琀栀攀礀 攀洀攀爀最攀搀 昀爀漀洀 琀栀攀椀爀 攀砀攀爀琀椀漀渀猀Ⰰ 琀椀爀攀搀 戀甀琀
栀愀瀀瀀礀Ⰰ 琀漀漀琀栀 椀渀 栀愀渀搀℀

䴀漀爀攀 爀攀挀攀渀琀氀礀 䤀 栀愀瘀攀 栀愀搀 猀漀洀攀 搀攀渀琀愀氀 眀漀爀欀 搀漀渀攀 眀栀椀氀猀琀 䤀 栀愀瘀攀 氀椀瘀攀搀 椀渀 匀䔀 䄀猀椀愀⸀ 伀渀攀 漀昀 洀礀 昀椀氀氀ⴀ
椀渀最猀 挀愀洀攀 漀甀琀 眀栀椀氀攀 䤀 眀愀猀 攀愀琀椀渀最 挀愀欀攀℀ 䤀猀 琀栀愀琀 攀瘀攀渀 瀀漀猀猀椀戀氀攀㼀 䄀渀礀眀愀礀 䤀 栀愀瘀攀 栀愀搀 昀椀氀氀椀渀最猀Ⰰ 攀砀ⴀ
琀爀愀挀琀椀漀渀猀Ⰰ 戀爀椀搀最攀猀Ⰰ 挀爀漀眀渀猀Ⰰ 椀洀瀀氀愀渀琀猀Ⰰ 瀀漀猀琀猀Ⰰ 礀漀甀 渀愀洀攀 椀琀Ⰰ 椀琀ᤠ猀 椀渀 洀礀 洀漀甀琀栀℀ 匀漀洀攀琀栀椀渀最 戀愀搀 栀愀瀀ⴀ
 瀀攀渀攀搀 愀琀 琀栀攀 眀攀攀欀攀渀搀 眀栀椀挀栀 眀椀氀氀 渀攀挀攀猀猀椀琀愀琀攀 猀漀洀攀 洀漀爀攀 洀愀樀漀爀 眀漀爀欀 愀渀搀 洀愀欀攀 愀 搀攀渀琀椀猀琀 椀渀 䠀䬀
瘀攀爀礀 栀愀瀀瀀礀℀

 䠀漀眀攀瘀攀爀Ⰰ 眀栀攀渀 䤀 昀椀爀猀琀 猀琀愀爀琀攀搀 最漀椀渀最 琀漀 琀栀攀 搀攀渀琀椀猀琀ᤠ猀 琀栀攀爀攀 眀攀爀攀 猀漀洀攀 眀栀漀 搀椀搀渀ᤠ琀 甀猀攀 愀渀礀 昀漀爀洀猀
 漀昀 愀渀愀攀猀琀栀攀琀椀挀 愀渀搀 䤀 眀漀甀氀搀 栀攀愀爀 琀栀攀 猀挀爀攀愀洀猀 愀渀搀 眀栀椀洀瀀攀爀猀 漀昀 琀栀攀 瀀愀琀椀攀渀琀猀Ⰰ 渀漀眀愀搀愀礀猀 漀昀
 挀漀甀爀猀攀 琀栀椀渀最猀 愀爀攀 瘀攀爀礀 搀椀昀昀攀爀攀渀琀⸀ 䤀 栀愀瘀攀 猀攀攀渀 猀漀洀攀 最爀攀愀琀 猀琀爀椀搀攀猀 洀愀搀攀 椀渀 琀栀攀 琀攀挀栀渀椀焀甀攀猀 甀猀攀搀
 愀渀搀 琀栀攀 愀瀀瀀爀漀愀挀栀攀猀 甀渀搀攀爀琀愀欀攀渀⸀ 倀氀攀愀猀攀 渀漀琀攀 琀栀漀甀最栀 䤀 栀愀瘀攀 愀氀猀漀 猀攀攀渀 愀渀搀 栀攀愀爀搀 漀昀 愀 洀甀洀 搀漀椀渀最
 琀栀攀 挀愀爀琀漀漀渀 猀琀礀氀攀 攀砀琀爀愀挀琀椀漀渀 漀昀 漀渀攀 漀昀 栀攀爀 挀栀椀氀搀爀攀渀ᤠ猀 琀攀攀琀栀⸀ 匀栀攀 愀挀琀甀愀氀氀礀 搀椀搀 琀椀攀 愀 瀀椀攀挀攀 漀昀 猀琀爀椀渀最
 琀漀 琀栀攀 琀漀漀琀栀Ⰰ 琀椀攀 琀栀攀 漀琀栀攀爀 攀渀搀 琀漀 愀 搀漀漀爀 欀渀漀戀Ⰰ 琀栀攀渀 猀氀愀洀洀攀搀 琀栀攀 搀漀漀爀 猀栀甀琀℀ 伀甀琀 昀氀攀眀 琀栀攀 氀漀漀猀攀
琀漀漀琀栀ⴀ氀甀挀欀礀 猀栀攀 最漀琀 琀栀攀 爀椀最栀琀 漀渀攀⸀

  吀栀椀猀 昀漀爀洀 漀昀 搀攀渀琀椀猀琀爀礀 椀猀 愀猀 漀氀搀 愀猀 栀甀洀愀渀欀椀渀搀⸀ 圀攀 昀椀渀搀 攀瘀椀搀攀渀挀攀 最漀椀渀最 戀愀挀欀 瀀漀猀猀椀戀氀礀 琀攀渀猀 漀昀
琀栀漀甀猀愀渀搀猀 漀昀 礀攀愀爀猀 漀昀 琀漀漀琀栀 攀砀琀爀愀挀琀椀漀渀 愀渀搀 搀攀渀琀愀氀 眀漀爀欀⸀ 䤀琀 眀愀猀 爀甀搀椀洀攀渀琀愀爀礀 漀昀 挀漀甀爀猀攀Ⰰ 戀甀琀 攀猀ⴀ
 猀攀渀琀椀愀氀 琀漀漀⸀ 䄀猀 眀攀 洀漀瘀攀 椀渀琀漀 琀栀攀 愀最攀 漀昀 爀攀挀漀爀搀椀渀最 攀瘀攀渀琀猀 琀栀攀渀 搀攀渀琀愀氀 眀漀爀欀 眀愀猀 挀愀爀爀椀攀搀 漀甀琀 愀渀搀
 琀栀攀爀攀 愀爀攀 洀愀渀礀 爀攀昀攀爀攀渀挀攀猀 琀漀 椀琀 昀爀漀洀 琀栀攀 愀渀挀椀攀渀琀 挀椀瘀椀氀椀猀愀琀椀漀渀猀⸀ 䐀甀爀椀渀最 琀栀攀 䴀椀搀搀氀攀 䄀最攀猀 琀栀攀爀攀 愀爀攀
愀氀猀漀 爀攀昀攀爀攀渀挀攀猀 琀漀 戀愀爀戀攀爀 猀甀爀最攀漀渀猀 眀栀漀 挀甀琀 礀漀甀爀 栀愀椀爀Ⰰ 眀栀椀瀀瀀攀搀 漀甀琀 礀漀甀爀 琀攀攀琀栀 愀渀搀 搀椀搀 戀愀猀椀挀 猀甀爀ⴀ
 最攀爀礀⸀ ⠀吀栀攀 眀漀爀搀 猀甀爀最攀漀渀 搀攀爀椀瘀攀猀 昀爀漀洀 琀栀攀 䜀爀攀攀欀 眀漀爀搀 昀漀爀 栀愀渀搀猀ⴀ渀漀戀漀搀礀 攀砀瀀攀挀琀攀搀 琀栀攀洀 琀漀 甀猀攀
 琀栀攀椀爀 戀爀愀椀渀猀℀⤀ 圀栀攀渀 爀攀瘀椀攀眀椀渀最 猀漀洀攀 漀昀 琀栀攀 挀愀甀猀攀猀 漀昀 搀攀愀琀栀 昀爀漀洀 㘀琀栀 挀攀渀琀甀爀礀 䰀漀渀搀漀渀 漀渀攀 漀昀
  琀栀攀 洀愀椀渀 挀愀甀猀攀猀 漀昀 搀攀愀琀栀 椀猀 氀椀猀琀攀搀 愀猀 ᠠ琀攀攀琀栀ᤠ⸀
  



吀栀椀猀 挀漀瘀攀爀攀搀 愀 洀甀氀琀椀琀甀搀攀 漀昀 搀椀猀攀愀猀攀猀 愀渀搀 椀氀氀渀攀猀猀攀猀Ⰰ 戀甀琀 挀氀攀愀爀氀礀 猀栀漀眀猀 栀漀眀 椀洀瀀漀爀琀愀渀琀 漀爀愀氀 栀礀ⴀ
 最椀攀渀攀 椀猀⸀ 䔀瘀攀渀 琀漀搀愀礀 琀栀攀爀攀 愀爀攀 洀愀渀礀 氀椀渀欀猀 琀漀 欀椀氀氀攀爀 搀椀猀攀愀猀攀猀 愀渀搀 琀攀爀爀椀戀氀攀 漀爀愀氀 挀愀爀攀⸀ 一漀眀Ⰰ 漀昀 挀漀甀爀猀攀Ⰰ
搀攀渀琀椀猀琀爀礀 椀猀 愀 栀椀最栀氀礀 猀欀椀氀氀攀搀 愀渀搀 栀椀最栀氀礀 琀爀愀椀渀攀搀 瀀爀漀昀攀猀猀椀漀渀⸀ 吀栀攀礀 瀀攀爀昀漀爀洀 愀 栀甀最攀氀礀 瘀愀氀甀愀戀氀攀 猀攀爀ⴀ
 瘀椀挀攀 琀漀 甀猀 愀氀氀⸀ 䤀 栀愀瘀攀 欀渀漀眀渀 漀昀 琀栀爀攀攀 昀漀爀洀攀爀 猀琀甀搀攀渀琀猀 眀栀漀 愀猀瀀椀爀攀搀 琀漀 搀攀渀琀椀猀琀爀礀⸀ 吀栀攀 洀漀猀琀 爀攀挀攀渀琀
 琀漀氀搀 洀攀 琀栀愀琀 猀栀攀 栀愀搀 眀漀渀 愀渀 愀眀愀爀搀 昀漀爀 栀攀爀 眀漀爀欀Ⰰ 猀漀 琀漀 爀攀挀漀最渀椀稀攀 琀栀椀猀 琀栀攀礀 最愀瘀攀 栀攀爀 愀 氀椀琀琀氀攀
 瀀氀愀焀甀攀℀ ⠀匀漀爀爀礀Ⰰ 洀礀 漀渀攀 愀渀搀 漀渀氀礀 搀攀渀琀椀猀琀 樀漀欀攀℀⤀ 䤀 栀漀瀀攀 礀漀甀 攀渀樀漀礀 爀攀愀搀椀渀最 琀栀椀猀 攀搀椀琀椀漀渀 愀渀搀 洀礀
琀栀愀渀欀猀 最漀 琀漀 䴀爀猀⸀ 䠀愀稀愀爀椀 昀漀爀 栀攀氀瀀椀渀最 琀栀攀 猀琀甀搀攀渀琀猀 琀漀 攀搀椀琀 琀栀攀 洀愀最愀稀椀渀攀 愀渀搀 琀漀 愀氀氀 琀栀攀 挀漀渀琀爀椀戀甀ⴀ
  琀漀爀猀⸀

吀栀愀渀欀 礀漀甀 愀渀搀 攀渀樀漀礀℀
䤀愀渀 䌀氀愀礀琀漀渀
䐀攀瀀甀琀礀 䠀攀愀搀洀愀猀琀攀爀 愀渀搀 䠀攀愀搀 漀昀 吀栀攀 䤀渀琀攀爀渀愀琀椀漀渀愀氀 匀琀爀攀愀洀



愀渀搀 匀甀瀀攀爀瘀椀猀攀爀

䴀爀猀⸀ 䄀渀樀愀氀椀 䠀愀稀愀爀椀
䴀愀渀愀最椀渀最 䐀椀爀攀挀琀漀爀

䴀甀爀椀攀氀 匀椀爀最椀
匀甀戀ⴀ攀搀椀琀漀爀⼀䌀漀渀琀爀椀戀甀琀漀爀

䠀愀搀爀椀愀渀 圀漀渀最
䌀漀氀氀愀戀漀爀愀琀漀爀⼀䌀漀渀琀爀椀戀甀琀漀爀

䬀攀椀琀栀 䌀栀愀渀
䰀愀礀漀甀琀 䔀搀椀琀漀爀

匀栀漀 䜀椀攀爀猀稀琀攀椀渀
䌀漀渀琀爀椀戀甀琀漀爀

䌀氀漀攀 䌀栀攀甀渀最
䌀漀渀琀爀椀戀甀琀漀爀

吀漀戀椀愀猀 倀氀漀眀洀愀渀
䰀攀愀搀 䐀攀猀椀最渀攀爀⼀䰀愀礀漀甀琀

匀椀搀搀栀愀爀琀栀 䨀愀椀渀
刀攀猀攀愀爀挀栀攀爀⼀䌀漀渀琀爀椀戀甀琀漀爀

䄀爀最甀猀 䰀椀
䌀漀ⴀ攀搀椀琀漀爀

䐀愀瘀椀搀 嘀愀挀攀欀
䔀搀椀琀漀爀 椀渀 䌀栀椀攀昀







Sugar-Free Drinks Are 
Bad for Teeth Too

Everyone knows that soda and other 
sugary drinks are bad for teeth. But sug-
ar-free drinks also can take a toll, accord-
ing to the Oral Health Cooperative Re-
search Centre (CRC) at the University of 
Melbourne. After testing 23 different 
beverages including soft drinks and 
sports drinks, its researchers found that 
drinks with acidic additives and low pH 
levels can significantly damage enamel 
even if they are sugar-free.

“While reducing your sugar intake does 
reduce your risk of dental decay, the 

chemical mix of acids in some foods and 
drinks can cause the equally damaging 
condition of dental erosion,” said Mel-
bourne Laureate Professor Eric Reyn-
olds, CEO of the Oral Health CRC.

According to the researchers, most soft 
drinks and sports drinks soften enamel 
by 30% to 50%. Also, drinks with and 
without sugar, including flavored mineral 
waters, both produced measurable loss 
of the tooth surface without any signifi-
cant difference between them. And of 
the 8 sports drinks tested, all but 2, 
which had higher calcium content, 
caused loss of dental enamel.

In a recent report, the Oral Health CRC 
recommends better consumer informa-
tion and product labeling to help people 
consider their oral health when choosing 
food and drink products. Reynolds notes 

 that “sugar-free” labeling doesn’t nec-
essarily mean a product is safe for 
teeth.
“We have even found sugar-free con-
fectionery products that are labeled 
‘Toothfriendly’ and which when tested 
were found to be erosive,” he said.

Dentistry Today

Discussion
Collaboration authors: Hadrian Wong and Muriel Sirgi

Concerning the FIS community
Soft drinks and confections of all kinds 
are everlastingly popular among stu-
dents, and they are readily available at 
affordable prices in Hong Kong. Many 
of FIS’ students have been taught the 
dental risks associated with the con-
sumption of high-sugar soft drinks and 
foods and are well aware of their own 
dental health. However, there may be a 
misconception that sugar-free food and 
drinks are totally safe for our teeth. It 
should thus be made clear to our com-
munity that sugar is not the only factor 
that influences dental health and that 
sugar-free products can also have dam-
aging effects on our teeth, so that indi-
viduals can come to recognise which 
products to avoid for optimal oral 
health.
 
Furthermore, as the market for sug-
ar-free products grows with the impor-
tance of reducing sugar to limit the 
risks of obesity and diabetes, it be-
comes increasingly important that FIS 
students and parents alike are made 
aware that packaging and labelling can 
be deceitful, and that one should check 
ingredients before buying beverages 
that could potentially harm teeth.
 
Finally, here at FIS, it is crucial to con-
sider what drinks are available to stu-
dents within the school facilities and 
ensure that students are made aware 
of the ways of preventing not only 
tooth decay but also dental erosion.



The Zika Virus
By Cloe Cheung

A recent outbreak of the Zika virus 
infection in Brazil has led to major 
concerns worldwide. This is no new 
virus. In the 1950s, the virus was 
mainly found in African and Asian 
countries by the equator. However, 
in 2014, the virus began to spread 
towards the Americas, reaching pan-
demic levels. There is currently a 
major outbreak of this mosquito 
borne disease (spread only by the 
Aedes aegypti mosquito), spreading 
to other surrounding countries 
mainly located in South and Central 
America. 

Zika virus infection is not a fatal dis-
ease, with mild symptoms that 
include rash, fever, pain in the joints, 
headaches and conjunctivitis (red 
eyes), lasting from a couple of days, 
at most a week. However, experts 
suggest that there is a strong cor-
relation between the virus and a seri-
ous complication in pregnant 
women. The virus causes their 
babies to be born with birth defects, 
such as microcephaly, a condition 
where the baby’s head is abnormally 
small. Microcephaly can lead to de-
layed development in speech and 
movement, balance and coordination 
difficulties, seizures, mental retarda-
tion and other neurological complica-
tions. There are no cures for this con-
dition and it lasts for a lifetime.

In truth, the situation is not looking so 
good. There are over 4000 cases of mi-
crocephaly reported in Brazil. In Colum-
bia, there are 31,000 reported cases of 
Zika, with over 5000 infected pregnant 
women since the beginning of the out-
break. The virus has now reached the 
USA, with 81 reported cases in 21 dif-
ferent states. 

People are especially concerned about 
the virus now since the Summer Olym-
pics of 2016 will be held in Rio de 
Janeiro, Brazil. People from all over the 
world will be there, meaning the dis-
ease will be easily transmitted to other 
countries as well. There are some ath-
letes who have withdrawn from the 
Summer Olympics, and others who 
are considering it, as they are worried 
about the disease.

After travelling to the endemic areas, if 
you show symptoms of the Zika virus 
infection, go to the doctor, who will 
confirm if you are infected or not. Get-
ting rest is very important, since it 
helps your immune system fight off 
the virus. Drinking plenty of water to 
keep hydrated is also important. You 
may be prescribed with some painkill-
ers for the headaches/joint pains. 

There is no vaccine for the Zika virus as 
of yet. When travelling to countries 
where this virus is active, there are 
some prevention methods we can 
take. Since the virus is spread by mos-
quitoes, we can protect ourselves by 
reapplying mosquito repellent regularly 
and wearing light coloured clothing 
that covers most of our body, to pre-
vent bites. When participating in out-
door activities, we must avoid using 
fragrant skin products that might 
attract mosquitoes. Barriers such as 
closing the windows, mosquito nets, 
etc. are also important in keeping out 
mosquitoes. It is also vital to empty out 
containers that hold water - such as 
flower pots and bottles - where mos-
quitoes can breed. Prevention is the 
key to limiting the spread of this dis-
ease.



Water in dental health
By Daily Mail UK

New research suggests that a drinking a 
glass of water first thing in the morning 
is an effective way of reducing morning 
breath.

The research published in the Interna-
tional Journal of Dental Hygiene has 
shown that drinking or rinsing the 
mouth with a glass of water helped 
remove up to 60 per cent of the sub-
stances which contribute to bad breath.

Bad breath is a very common problem 
and there are many different causes; 
persistent bad breath is usually caused 
by the smelly gases released by the 
bacteria that coat your teeth, gums and 
tongue.

Although this study has shown the posi-
tive effects of water the British Society 
of Dental Hygiene and Therapy (BSDHT) 
is keen to highlight that there are more 
effective ways of beating morning 
breath.
Michaela ONeill, President of the 
BSDHT, explained: "A glass of water in 
the morning to help wash away bacteria 
that cause bad breath is a great way to 
start the day but people should not con-
sider it the solution.
"The best way to beat bad breath is to 
ensure that you have an effective oral 
health routine; this should involve 
brushing your teeth last thing at night 
and at least one other time during the 
day, with a fluoride toothpaste.

"Bits of food that get caught between 
the teeth and on the tongue will rot and 
can sometimes cause an unpleasant 
smell; making sure you clean in be-
tween your teeth with interdental 
brushes or floss at least once a day can 
help to stop this”

"Don't forget to brush your tongue as 
well, or use a tongue scraper, to help 
remove more bacteria.

"A dental hygienists or someone dually 

"qualified in dental hygiene and therapy 
can help give advice and tips on how to 
keep your mouth healthy."

Dr Nigel Carter OBE, Chief Executive of 
the British Dental Health Foundation, 
added: "There is a simple test that you 
can do if you think you may be suffering 
from bad breath. Just lick the inside of 
your wrist, wait for it to dry and sniff - if 
the smell is bad, you can be fairly sure 
that your breath is too.

"If you do have bad breath, try keeping a 
diary of all the foods you eat and list any 
medicines you are taking. Take this diary 
to your dentist or hygienist, who may be 
able to suggest ways to solve the prob-
lem.

"If you suffer from persistent bad breath 
it is important that you do not just con-
tinuously cover it up as it can be the sign 
of more serious problems and you 
should visit the dental team as soon as 
possible.

"The bacteria on our teeth and gums 
(called ‘plaque') cause gum disease and 
tooth decay. One of the warning signs 
of gum disease is that you always have 
bad breath or a bad taste in your mouth.

"Other medical conditions that cause 
bad breath include infections in the 
throat, nose or lungs; sinusitis; bronchi-
tis; diabetes; or liver or kidney prob-
lems.

"Make sure you visit your dentist or 
hygienist regularly, as often as they 
recommend, to help uncover these 
problems. The earlier the problems are 
found, the more effective the treat-
ment will be.

"Water is an essential part of the diet 
and has many benefits for oral health 
so having a glass of water in the morn-
ing is a good idea; some areas in the 
UK have fluoridated water which is 
hugely beneficial to oral health as it 
helps strengthen tooth enamel."



When we eat sugary foods, the bacteria 
coated on our teeth, a biofilm (or plaque) 
respires using the sugar and produces 
acids that breaks down the enamel.  The 
sugar stays on 
the surface of 
your teeth and 
thus allows the 
bacteria to further 
produce acid and 
break down the 
enamel, causing-
dental cavities. 
Drinking water 
not only helps by 
dissolving the 
sugars and wash-
ing them away, 
but the water is 
absorbed into 
your body through the digestive system. 
The water is then used to produce saliva 
which kills off some of the bacteria and also 
neutralizes the acid due to the basic (alka-
line) nature of the saliva. 

This article and the above highlight the im-
portance of water, not only for your body to 
function, but for dental health. Dental decay 
or tooth decay is an extremely common 
issue in younger people as they are the 
most likely to consume sugary drinks and 
sugary products. Simply think of the 
amount of soft drinks you consume and 
amount of candy and try to imagine the 
amount of sugar you consume in a day. An 
average of annual sugar consumption in the 
U.S is over 28kg or 60 pounds according to 
surveys, now imagine all this sugar being 
used by the bacteria in your mouth to pro-
duce acid and break down your enamel. 

Now think about the amount of times you 
have been at the dentist because you had

a toothache, presumably for tooth 
decay. Filling back the holes in your 
enamel not only costs money, but is 
bad for your teeth. There are signifi-
cantly better options for dental decay 
prevention such as brushing your teeth 
often, visiting the dentist regularly, 
flossing, or even chewing sugar-free 
gum, sometimes insignificant and un-
expected things also help. So from now 
on, just remember that drinking water, 
an action you often take for granted but 
forget to do, might help significantly in 
combating bad breath and dental 

decay.

Discussion
by Keith Chan





Brace Yourself for 
DIY Orthodontia
By Dentistry Today

Do-it-yourself braces. Really. People 
are wearing orthodontia that they 
made themselves. No, they aren’t 
trained clinicians. They’re mostly 
teenagers who have seen videos of 
other kids doing it online, so they de-
cided they could do it themselves 
too. And it’s not just a few people, 
either.

One popular You-
Tube video explain-
ing how elastic 
bands could be 
used to move 
teeth has more 
than 830,000 
views. Another 
one showing 
dental floss being 
used to tie teeth 
together has more 
than 780,000 
views. A couple of 
videos explain how 
to remove your 
braces on your 
own using needle-nose pliers. And, 
quite a few clips show kids making 
“fake braces” for costume purposes 
or even just to be trendy. (No, we 
aren’t linking to these videos. That 
would only encourage them.)

The detrimental consequences are 
obvious. Indeed, many commenters 
on these videos berate the posters 
and beg them to see a real orthodon-
tist instead. But with an audience of 
hundreds of thousands, it’s difficult 
to say that their good advice is 
having any effect. So, we spoke with 
Dr. Juan Rendon, DDS, MSD, of Jef-
ferson Dental Clinics to get a clini-
cian’s view of this troubling fad.

Q: What is driving this trend of 
people making their own braces?

A: People are looking for aesthetics. 
They want to correct features that 
they consider unattractive, especially 

They find media showing that there is 
an easy way to go themselves and 
might have a successful outcome.

Q: So social media is a major factor?

A: Yes, because they can look it up, 
and they’ll find instructions on how to 
do it. Normally the users show the 
good results, but they’re never going 
to show the bad results because they 
are going to be embarrassed, show-
ing that something that they did was 
bad or caused some kind of damage.

Q: Is there anybody out there who 
got it right?

A: I’m not going to say it’s right. The 
space was bothering them, and 
somehow the space was diminished, 
made smaller. That might be consid-
ered successful, even though the 
tooth movement was not done prop-
erly, and the final root position and 
crown position is not adequate.

Q: What are some of the common 
“techniques” that these do-it-your-
selfers are using on their teeth?

A: The most common technique is 
the use of rubber bands to close the 
spaces between their anterior teeth. 
They can use rubber bands from hair-
bands or they can even purchase 
orthodontists’ rubber bands online. 
The rubber band is stretched out 
around 2 or 4 teeth, and it will recover 



its original size, and the teeth will 
move together. That’s basically how 
they do it. They try to wrap the 
rubber band around the teeth and 
they’ll wait for the effect of getting 
them all together.

Q: What kinds of problems result 
from do-it-yourself braces?

A: Due to their elasticity, elastic 
rubber bands have a tendency to 
move toward the narrower portion of 
the tooth, to the gingival portion. 
This occurs because there is not an 
attachment mechanism to hold the 
rubber band in place, so the rubber 
band will be free to move around on 
its own. If undetected, the rubber 
band will initiate a foreign body reac-
tion that can 
create ag-
g r e s s i v e , 
presumptive 
bone loss. 
Patients usu-
ally experi-
ence a pain-
ful sensation 
and inflam-
mation at the 
in terdenta l 
area. The 
rubber bands 
are not de-
tected by x-rays. They are radiolu-
cent, so locating them is more diffi-
cult. Other risks can include an aller-
gic reaction to latex.

Q: So the rubber band can become 
so embedded that if these people go 
to their dentist, their dentist or hy-
gienist might not spot it right away?

A: Sometimes they can’t even see it. 
These patients don’t tell the hygien-
ist or the dentist that they have been 
using the rubber bands.

Q: How long does it take for some of 
these problems to manifest once pa-
tients have put on their own braces?

A: Once they put on the rubber 
bands, they’re going to have a lot of 
pressure. In a couple of hours, there 
will probably be pain, but it’s going to 

start to dissipate. The shape of the 
teeth determines how soon the 
rubber band is going to start going 
into the gingival portion. If the rubber 
band is left in contact with the soft 
tissues, the damages will continue to 
exacerbate. The longer they are 
there, the more and more damage 
they are going to cause.

Q: In some of these videos, it looks 
like the teeth have moved into place. 
Are they shifting, or is this an illusion?

A: As a result of the pressure created 
by the rubber band, the teeth will get 
together as they tilt toward each 
other. That’s not an ideal tooth move-
ment. We want to have a controlled 
movement of the teeth, where there 

is no tipping 
or tilting. The 
roots should 
appear to be 
parallel to 
each other. 
When the 
rubber band 
slips into the 
g i n g i v a l 
sulcus, it 
acts as a for-
eign body, 
resulting in 
an inflamma-

tory reaction affecting the soft tis-
sues and bone, thereby destroying 
the periodontal attachments. Basical-
ly, it’s an induced periodontal dis-
ease.

Q: What happens to the teeth once 
the self-made orthodontia is 
removed?

A: Any dental movement without 
proper retention will tend to relax. 
The problem occurs when the rubber 
band is inside the gums. It is going to 
create bone destruction. Severe 
bone loss is also going to change the 
prognosis of the teeth. They might be 
really mobile. Construction might be 
needed at that time.

Q: So the patient runs the risk of 
losing the teeth.



A: Yes. When the rubber band 
embeds into the gingival tissue, the 
teeth will undergo severe periodon-
tal damage. The teeth can get mobile 
and extrude. The rubber band will 
continue its displacement along the 
root, damaging all the supporting 
structures. The teeth may eventually 
become loose and have to be 
removed.

Q: If a patient shows up at an ortho-
dontist with these problems, what 
kinds of solutions will be required to 
fix them?

A: It depends on how bad the 
damage is. The rubber band could be 
treated by a combination of peri-
odontal surgery and orthodontics. 
Moving the teeth when you have the 
periodontal support compromised is 
more difficult. Dentition eventually is 
going to have severe mobility and ex-
trusion of the teeth. If the patient 
confirms that he or she has used 
rubber bands, and exploratory sur-
gery by the periodontist may be indi-
cated, you get cases where ex-
traction of the affected teeth is rec-
ommended. The patient then may 
need orthodontic training to obtain 
adequate space for dental implants 
or restorative treatment.

Q: It sounds much more complicated 
than an otherwise healthy patient 
going in for a standard set of braces.

A: Yes, because they’re going to 
have to use all the specialties to first 
get the patient healthy and all the 
inflammation removed, and then you 
can proceed to determine if it’s a 
tooth you can save. Once it has 
healed, you can proceed with ortho-
dontics and start moving the tooth to 
the normal position. But it’s going to 
be different, because the amount of 
bone support is different than a tooth 
that has all the bone surrounding the 
roots.

Q: Even if the situation is treated, 
could there still be long-term and 
permanent effects?

A: Yes, because if the rubber bands 

are given enough time to damage the 
periodontal tissue around the teeth, 
it’s going to change how the gums 
look. The prognosis is virtually decid-
ed by the separation of the dentition. 
In many cases, it’s going to influence 
the healing.

Q: What can the dental community 
do to put a stop to this trend?

A: We need to communicate with our 
community and our patients. They 
need to understand that when they 
do some kind of treatment on their 
own, there are side effects and risks 
that they cannot control. When 
trained personnel like orthodontists 
perform the treatment, the risks are 
minimized, and long-term stability is 
improved. Patients need to be more 
analytic of all the information they 
can get, especially if the procedures 
will change or affect their own body.

Discussion
By Hadrian Wong

YouTube videos range from tutorials, 
vlogs to comedy sketches, and it is a 
source of entertainment and learning 
for all, but has significantly attracted 
many teenagers. This has started an 
uprising of YouTube celebrities or 
“YouTubers”. Although many believe 
their advice and facts, not all may be 
true and can lead to many teenagers 
being misguided.

Dental braces are worn by many FIS 
students, and all of these braces 
have been positioned correctly by 
professional orthodontics. Although 
having to reposition one’s teeth by 
oneself may save a lot of time and 
money, however, by following tutori-
als of an amateur on YouTube could 
possibly lead to teens harming their 
own dental health.

According to Dr. Juan Rendon from 
the article above, by strapping a 



rubber band around your teeth, it 
could in fact cause pain, bone loss 
and eventually tooth loss, severely 
damaging one’s dental health.

It should be made clear to all FIS stu-
dents to not be mislead by any video 
on YouTube, to have regular dental 
checkups to determine the need of 
braces, and to also be taught the 
risks of DIY braces.



Harvard University

No Time To Brush? Chew 
Gum Instead

In an ideal world, you would brush 
after every meal. While this isn’t 
practical for most people, research 
suggests that chewing gum with xyli-
tol, a sweetener derived from the 
bark of birch trees, may be the next 
best thing.

Studying Sweetness
In a study conducted at the Universi-
ty of Minnesota Oral Health Research 
Clinic, 151 people chewed a com-
mercial gum sweetened with xylitol 
for five minutes after each meal. A 
similar-sized group chewed a stan-
dard sorbitol-sweetened gum at the 
same intervals. A third group didn’t 
chew gum at all. All participants used 
a powerful antiseptic mouth rinse for 
two weeks before beginning the 
chewing regimen to bring de-
cay-causing bacteria to the lowest 
level possible. After three months, 
the number of bacteria in the saliva of 
the xylitol group remained lower than 
in the other two groups.

How Does Xylitol Work?
The sugar or starch in foods and bev-
erages supplies the bacteria in your 
mouth with energy, allowing them to 
multiply and produce acids that 
attack tooth enamel. But 
because bacteria in the 
mouth aren’t able to 
digest xylitol, this sweet-
ener inhibits the growth 
of these microorganisms 
and reduces the produc-
tion of destructive acids. 
In addition, xylitol may 
interfere with the ability 
of Streptococcus mutans 
to produce the sticky substance 
that helps these bacteria adhere to 
the teeth.
Although sugarless gum without xyli-
tol doesn’t seem to suppress bacte-
ria, it can help increase the flow of 
saliva, which protects teeth. Still, be-
cause gum with xylitol offers this 
benefit as well as protection against 
bacteria, it’s an even better choice.

A 2006 study published in the Journal 
of Dental Research looked at how 
much xylitol was necessary to reduce 
bacteria. The study divided 132 par-
ticipants randomly into four groups: 
those given 3, 6, or 10 grams a day 
and those receiving a placebo. The 
3-gram dose didn’t seem to have an 
effect, but the higher doses signifi-
cantly reduced Streptococcus 
mutans in the mouth. Thus, the 
researchers recommend getting be-
tween 6 and 10 grams of xylitol a day 
from chewing gum. For the best 
results, break the dose up, so you 
chew xylitol-containing gum three or 
four times a day. One of the research-
ers also notes that in order to get the 
full amount of xylitol, you must chew 
the gum for at least five minutes.

Finding Gum with Xylitol
Many gum manufacturers now offer 
brands containing xylitol. Often, how-
ever, these brands also contain other 
sweeteners, such as sorbitol. Cur-
rently, most food stores stock only 
gum that combines xylitol with other 
sweeteners. Although gum with 
sweeteners in addition to xylitol may 
provide some benefits, gum with xyli-
tol as its only sweetener is thought to 
be more effective. You can buy such 
gum—as well as xylitol candy, which 

also shows 
promise for 
reducing bac-
t e r i a—f rom 
several Web 
sites, such as 
w w w. x y l i p -

ro.com, ww-
w.xylitol.org, and 

www.epicdental.com, 
or directly from some 

dentists’ offices.



By David Vacek
Discussion

For many years, chewing gum has 
been frowned upon as ineffective by 
dental hygienists, dentists, doctors, 
the community and most importantly 
parents. The worth of chewing gum 
was limited to making someone look 
‘cool’, complementing a ‘cool’ attire 
and ‘cool’ personality. Many people 
targeted chewing gum for false ad-
vertisement - such as claims of im-
proved dental hygeine after chewing 
2 pellets after each meal - but many 
only see the negative impacts as 
youth exploit gum for its long lasting, 
refreshing taste that come at a cost 
of chemical, unnatural flavouring (in 
sugarless gum) entering one’s body.

The above article indirectly supports 
most chewing gum brands as they 
add xylitol, which is explicitly praised 
and it’s effects supported, into their 
chewing gum products. In fact, the 
combined positive effects of chew-
ing gum - providing an neutral to 
slightly alkaline environment and pro-
viding xylitol as an effective method 
to eliminate bacteria - lead to an ex-
tremely powerful method of main-
taining dental hygiene throughout the 
day, easily mobile, and in a small cap-
sule.

Throughout our long, stressful school 
days, we may neglect our dental hy-
giene, even without intending to do 
so, for example after lunch periods. 
As a result, many students at FIS 
may be suffering from plaque and 
cavities due to insufficient brushing 
of the student's teeth. For a long 
time, there was no solution as bring-
ing toothpaste and toothbrush 
seemed impractical. Thankfully, as 
explained in this article, chewing gum 
containing xylitol brings a sound alter-
native.
 

In conclusion, I would suggest all stu-
dents in FIS to use xylitol chewing 
gum to substitute the near perfect 
results of a toothbrush while they are 
at school after eating lunch, or snack-
ing - but not in class of course, as it 
may be disruptive. This is mainly be-
cause the long school hours limit our 
time with a toothbrush significantly 
and Xylitol can help protect FIS stu-
dent’s teeth throughout the long 
days. Thus, the reputation of chew-
ing gum can change completely for 
the better, especially among FIS par-
ents, and dental hygiene and dental 
odour for everyone can improve, 
which is a plus for everybody!



Flossing your teeth 
can be a waste of 
time - and do more 
HARM than good, 
leading dental expert 
claims

•Figures show that less than a fifth of us 
actually bother to do it regularly

•And of those who do, most of us are 
doing it incorrectly, says 
dentist

•Bad technique can push 
bacteria and plaque further 
into the gums

•This can increase the risk 
of gum disease and cause 
painful damage

We're constantly told we 
should be flossing our teeth 
- despite it being fiddly, 
time-consuming and sometimes painful.
Figures sh
ow that less than a fifth of us actually 
bother to do it regularly - with many tacky 
rolls of floss gathering dust in bathrooms 
the world over.

Now, one leading expert has warned that 
if not performed correctly, flossing can 
actually do more harm than good.
Here, Robin Seymour, Emeritus Profes-
sor of Dental Sciences at Newcastle Uni-
versity and leading periodontologist, ex-
plains why - and suggests other, easier 
ways to get perfect pearly-whites...

A leading expert has warned that if not 
performed correctly, flossing can actually 
do more harm than good
The reason why your dentist tells you to 
floss is simple: floss helps to protect 
your dental health by getting rid of 
pieces of food and plaque from between 
your teeth.

If left to fester, this debris can build up 
- irritating the gums, causing inflamma-
tion and, ultimately, disease.
Don't get me wrong - if you floss cor-
rectly, it's a fantastic way of getting rid 
of the plaque between teeth and un-
derneath the gums.
But flossing requires a high level of 
dexterity to manipulate the floss in the 
mouth - particularly towards the back 
of the mouth - and the vast majority of 
people simply don't have that degree 
of dexterity.

Instead of removing plaque, too many 
people are 
s i m p l y 
pushing the 
plaque that 
is between 
their teeth 
down un-
d e r n e a t h 
the gums 
and leaving 
it there — 
which is the 

last thing you want to do.
Another common error is using a 
sawing action to drag the floss back 
and forth. This doesn't remove plaque 
effectively, but it can traumatise the 
gums.
Flossing is difficult to do - and difficult 
to do well - so we have to start looking 
at alternatives
The other big problem with flossing is 
compliance. 
It doesn't seem to matter how many 
times dentists and dental hygienists 
advise people to floss, the reality is that 
only about 17 per cent of adults do it on 
a regular basis, say three or four times 
a week.
And of that 17 per cent, some will not 
be doing it properly anyway.
Flossing is difficult to do, and difficult to 
do well, so we have to start looking at 
alternatives.

By The Daily Mail



mouthwash.

Antiseptic mouthwashes have been shown 
to be particularly beneficial for cleaning be-
tween the teeth.

Instead, he says there are other, easier 
ways to get perfect pearly-whites, such as 
an electric toothbrush, interdental brushes 
and a decent mouthwash.

They require a little bit of instruction — it is 
important to swish the solution around the 
mouth and use your tongue to push it be-
tween the teeth — but they have the advan-
tage of being much easier to use than floss.
We also have information from six-month 
studies to show that compliance is pretty 
good. 

Using a mouthwash is going to be as good 
as flossing, and as most also contain fluo-
ride there are additional benefits in terms of 
protecting teeth from decay.

I would always advise using an alcohol-free 
mouthwash as there is no benefit to alcohol 
in terms of efficacy but there is a potential 
risk of oral cancer. 

Look for a mouthwash which contains 
cetylpyridinium chloride, or CPC. It binds to 
proteins in the mouth and creates a protec-
tive lining which can continue working for 
up to 12 hours.

There are around 500 different types of bac-
teria in the mouth and some are more sen-
sitive to certain antibacterial agents, so a 
mouthwash which contains both CPC and 
essential oils, like the Dentyl Active range, 
is ideal.

Both ingredients have proven antibacterial 
action, but they work in different ways and 
target different bacteria, with the CPC 
attacking newly forming plaque and the es-
sential oils tackling more stubborn deposits.
There is also evidence that the two antibac-
terials work together synergistically. 

The cell walls of bacteria are largely made 
up of fatty substances known as lipids, and 
the essential oils, being lipid soluble, can 
readily penetrate them and enhance the 

uptake of CPC.

Another advantage of mouthwashes 
like Dentyl Active is that they stain the 
debris and plaque so when you spit 
the mouthwash out, you can clearly 
see what has been removed.
This encourages better brushing by 
showing how much plaque was 
missed, while providing the reassur-
ance that it has been removed.

Discussion
by Keith Chan

According to the article, the idea of 
flossing, often discussed and often 
associated with good dental hygiene 
may actually be bad for you. In my per-
sonal experience, I have always visited 
the dentist regularly and every time, 
the dentist suggests that I should floss 
regularly. Likewise, every time that I 
come from a dentist visit, I head to a 
convenient store to buy floss. At the 
beginning, it all starts well, I floss regu-
larly, after dinner or before I go to bed. 
Ironically, more likely than not, the box 
of floss or the roll of floss always ends 
up at the bottom of a drawer some-
where, suggesting that there is some-
thing about flossing that repels me 
from doing so. From this experience, 
my verdict is that flossing is simply too 
lengthy of a task, especially comparing 
to other alternatives such as using 
mouthwash. This experience of mine 
lines up with the problems of flossing 
as stated by the article: people simply 
do not floss regularly. To worsen the 
problem, incorrect flossing might even 
cause inflammation of the gums when 
the gum is damaged. 
From this, we can conclude that while 
flossing might be seemingly a fool-
proof way to improve dental hygiene, it 
can also be the hardest to perform effi-
ciently. Solutions to this are simple: 
use more straightforward ways to im-
prove dental hygiene such as simply 
brushing your teeth more regularly, 
using mouthwash as stated by the arti-
cle, or even drinking more water as ex-
amined in another article of this edi-
tion.



Teenagers who skip 
breakfast are more 
likely to have bad 
breath
Dental Health Foundation

MISSING BREAKFAST has been identi-
fied as one of the most common 
causes of bad breath within teenagers, 
according to a new report.

New research published in the Interna-
tional Journal of Dental Hygiene has 
shown evidence that teens were 
almost twice as likely to suffer from 
bad breath when 
they skip breakfast.
The study found that 
almost a fifth of the 
participants ques-
tioned admitted that 
they had missed 
breakfast and of 
these one in three 
(36 per cent) suf-
fered with bad 
breath. This was sig-
nificantly more than 
those who had eaten breakfast.

Interestingly, only about half of those 
who presented with bad breath were 
conscious that they were suffering 
from it. Chief Executive of the British 
Dental Health Foundation, Dr Nigel 
Carter OBE, believes the findings could 
help to have a positive effect on teenag-
er's personal development.

"This study is very interesting as bad 
breath is a common problem through-
out the world. Breakfast has always 
been widely labelled as ‘the most im-
portant meal of the day' and the effect 
of skipping it has long been known to 
be detrimental to people's diets. But 
now there is another reason not to miss 
breakfast which can have a real positive 
impact on people's lives.

"Young people who suffer from bad 
breath may find that it has a significant 

on their ability to have normal social 
interactions as they go through one of 
the most defining times of their lives. 
This has the potential to impact their 
personal development and those who 
experience this social rejection may ex-
hibit low self-esteem. By being aware of 
the causes of bad breath it gives people 
the ability to do something about it."

The research also revealed that not 
cleaning the tongue thoroughly was an-
other major factor in a person develop-
ing bad breath.

Persistent bad breath is usually caused 
by the smelly gases released by the 
bacteria that coat the teeth, gums and 

tongue. But bad breath 
may also be a signifier 
of an underlying condi-
tion including infections 
in the throat, nose or 
lungs; sinusitis; bron-
chitis; diabetes; or liver 
or kidney problems.
"Introducing an oral 
health education pro-
gram which incorpo-
rates bad breath as a 

motivational tool may be beneficial in 
triggering teenagers into better oral 
health behaviour," Dr Carter adds.

"We probably all know someone who 
has bad breath, but very few people feel 
brave enough to discuss the problem. It 
is obviously a very delicate matter to tell 
someone they have bad breath. "There 
is always the risk that they will be 
offended or embarrassed and may 
never speak to you again! However, 
once a person knows they have bad 
breath, they can get to the bottom of 
the problem and deal with whatever is 
causing it.



"As the study shows people are unaware 
they have bad breath. People may well try 
the 'lick and sniff' test to see if their breath 
smells. Simply lick the inside of your wrist, 
leave it to dry for a few seconds and then 
sniff. If the tsmell is unpleasant the chanc-
es are your breath is too." 

Apart from having a healthy breakfast 
which is low in sugar, the British Dental 
Health Foundation can advise you on 
many simple ways people can avoid bad 
breath. Our top three tips are:
Ensure you brush your teeth last thing at 
night and at least one other time every day 
with fluoride 
toothpaste and 
ensure you clean 
your tongue 
properly with 
your toothbrush 
or a tongue 
scraper to 
remove all harm-
ful bacteria.

Clean in be-
tween your teeth 
with ‘interdental' brushes or floss at 
least once a day as brushing alone only 
cleans up to about 60 percent of the sur-
face of your teeth.
Visit a dentist regularly, as often as the 
dentist recommends. A dentist will be 
able to spot any potential oral health prob-
lems in their early stages, and will give you 
advice on how to tackle them.

It is not uncommon to see students 
skipping breakfast, whether they are 
not hungry, late for school or even too 
lazy to pour milk and cereal into bowl. 
Although many see skipping breakfast 
as a timesaving method, it may not be 
the ideal solution.

According to this article, skipping 
breakfast can cause bad breath 
which can affect one’s emotional 
and social status, particularly in 
teenagers. It can lower self-es-
teem and make one less confi-
dent; affecting a student’s con-
centration in class and bringing 
social awkwardness with peers. 
This might possibly result in poor 
effort in class, inability to start 
conversations as well as bullying 

and insults.

As the article stated, approximately half 
of the participants with bad breath are 
not aware of the problem, resulting in 
constant unknown bad breath. There-
fore, I would advise anyone who skips 
breakfast to wake up earlier in order to 
have ‘The Most Important Meal of the 
Day’. Although getting up early is a chal-
lenge for many teenagers, I would also 
recommend students to sleep earlier, 
have a glass of water in the morning, 
and take a shower after getting up as 
effective methods of refreshening your-
self in the morning.

Hopefully, making breakfast a regular 
part of their daily routine could improve 
the social and emotional wellbeing of all 
the FIS students.

Discussion
by Hadrian Wong



Sparkling Water ≠ 
Sparkling Teeth?
New research suggests that a drink-
ing a glass of water first thing in the 
morning is an effective way of reduc-
ing morning breath.

The research published in the Inter-
national Journal of Dental Hygiene 
has shown that drinking or rinsing 
the mouth with a glass of water 
helped remove up to 60 per cent of 
the substances which contribute to 
bad breath.

Bad breath is a 
very common 
problem and 
there are many 
d i f f e r e n t 
causes; persistent bad breath is usu-
ally caused by the smelly gases 
released by the bacteria that coat 
your teeth, gums and tongue.

Although this study has shown the 
positive effects of water the British 
Society of Dental Hygiene and Thera-
py (BSDHT) is keen to highlight that 
there are more effective ways of 
beating morning breath.
Michaela ONeill, President of the 
BSDHT, explained: "A glass of water 
in the morning to help wash away 
bacteria that cause bad breath is a 
great way to start the day but people 
should not consider it the solution.
"The best way to beat bad breath is 
to ensure that you have an effective 
oral health routine; this should 
involve brushing your teeth last thing 
at night and at least one other time 
during the day, with a fluoride tooth-
paste.
"Bits of food that get caught be-
tween the teeth and on the tongue 
will rot and can sometimes cause an 
unpleasant smell; making sure you 
clean in between your teeth with 
interdental brushes or floss at least 
once a day can help to stop this.

"Don't forget to brush your tongue as 
well, or use a tongue scraper, to help 
remove more bacteria.
"A dental hygienists or someone dually 
qualified in dental hygiene and therapy 
can help give advice and tips on how to 
keep your mouth healthy."

Dr Nigel Carter OBE, Chief Executive 
of the British Dental Health Founda-
tion, added: "There is a simple test that 
you can do if you think you may be suf-
fering from bad breath. Just lick the 
inside of your wrist, wait for it to dry 
and sniff - if the smell is bad, you can 
be fairly sure that your breath is too.
"If you do have bad breath, try keeping 
a diary of all the foods you eat and list 
any medicines you are taking. Take this 
diary to your dentist or hygienist, who 
may be able to suggest ways to solve 
the problem.
"If you suffer from persistent bad 
breath it is important that you do not 
just continuously cover it up as it can 
be the sign of more serious problems 
and you should visit the dental team as 
soon as possible.
"The bacteria on our teeth and gums 
(called ‘plaque') cause gum disease 
and tooth decay. One of the warning 
signs of gum disease is that you 
always have bad breath or a bad taste 
in your mouth.

"Other medical conditions that cause 
bad breath include infections in the 
throat, nose or lungs; sinusitis; bron-
chitis; diabetes; or liver or kidney prob-
lems.
"Make sure you visit your dentist or hy-
gienist regularly, as often as they rec-
ommend, to help uncover these prob-
lems. The earlier the problems are 
found, the more effective the treat-
ment will be.
"Water is an essential part of the diet 
and has many benefits for oral health 
so having a glass of water in the morn-
ing is a good idea; some areas in the 
UK have fluoridated water which is 
hugely beneficial to oral health as it 
helps strengthen tooth enamel."



Discussion
By Argus Li

Sparkling water is easily accessible 
for students at FIS, either through 
the school canteen where Perrier is 
sold, or through external means such 
as the neighbouring gas station. 
Many students, especially the fash-
ion-conscious ones, who miss the 
exoticness of soda but not the sugar, 
enjoy partaking in fizzy water such as 
San Pellegrino or Perrier. However, 
there has always been a myth that 
carbonated water affects the enamel 
of teeth.

This article states clearly that 
although the carbonic and potentially 
citric acid in carbonated drinks will 
have an effect on the teeth, the 
effects are minimal, and are further 
reduced if one is able to rinse one’s 
mouth with fresh water - rinsing 
away the carbonic and potentially 
citric acid.

However, obviously, carbonated 
water is a good option for students 
to enjoy the fizz of carbonated drinks 
without suffering from the massive 
amounts of sugar in soda.





By Siddharth Jain
Medical School Interviews

What to know, what to expect 
and how to prepare

Receiving an interview call is a big deal 
in the field of medicine, especially for a 
non-EU student, seeing as there are 
only 25 to 30 spots available for 
non-EU students in each university. 

The interview is based on some funda-
mentals:

First impression: The first impression 
is very important as the interviewer 
has already formed an opinion about 
you based on your body-language, 
style of greeting and whether or not 
you are confident while you speak. DO 
NOT forget to shake hands with the 
interviewer(s). This will show them 
how humble you are. 

Communication skills: This is one of 
the most important parts of the medi-
cal interview. This is because you will 
have to communicate with many doc-
tors and patients who are not neces-
sarily of the same culture. If you 
cannot communicate with an inter-
viewer, it is highly unlikely that you will 
be able to communicate with a patient 
(especially if the patient is terminally 
ill). You can demonstrate good com-
munication skills by structuring your 
responses well and also not stuttering 
too much while answering. You must 
take at least 5 seconds before answer-
ing a question. This will aid in getting 
your thoughts in order. If you want to 
buy yourself some more time, you 
could always ask the interviewer to 
repeat the question. You must come 
across as a student who is not afraid of 
meeting someone new. Maintaining 
eye contact, smiling occasionally and 
nodding can also help to come across 
as confident and focused. 

Medical Ethics: This is the main body 
of the interview and will revolve 
around ethical questions. For example: 
You have one liver available for trans-
plant, but two patients with equal 
medical need. One is an ex-alcoholic 

mother with two young children, the 
other a 13 year old with an inborn 
liver abnormality. How would you 
decide to whom it should be given?. 
Answering these type of questions 
might seem hard at first, but practice 
will familiarize you with these ques-
tions. If you make a decision, you 
MUST stand by it. The interviewer 
will try to divert you from your opin-
ion. This is a test to see if you are firm 
in your decisions, as a doctor should 
be. However, you should not come 
across as rude. 

The NHS (National Health Services): 
You are applying for a course which 
will allow you to practice in the 
United Kingdom, and thus it is crucial 
that you know about the NHS and the 
problems they are facing currently. 
You WILL be asked some questions 
on it. 

Common medical conditions: 
Common also includes commonly 
known: AIDS, cancer, Multiple sclero-
sis, Autism, Graft vs Host rejection 
etc. 
Medical news: Be up to date with all 
the latest medical issues. Currently, it 
is important that you are aware of all 
about the Zika virus. Try to keep your-
self informed about any break-
throughs in the medical field or major 
events concerning medicine.

Know about the university interview-
ing you. You must not come across 
as a student only trying to get into 
medicine. You must be genuinely 
interested in the university. You can 
also talk about the surroundings, any 
relatives living close by. You could 
also mention the fact that you like 
that the program provides early pa-
tient contact (If the university does 
offer early patient contact that is) or 
other aspects of the course you 
either find interesting or you think 
you would enjoy.  

Dress Code: Wear something com-
fortable and slightly warm but at the 
same time, it should look smart and 
mature. 

PLEASE DO NOT MENTION ANY 



OTHER UNIVERSITY NAMES OR 
COURSES DURING YOUR INTER-
VIEW. 
Focus only on medicine and only on 
the interview while you are in front of 
the interviewer(s). 

WARNING: Sometimes, you will be 
undergoing what is called  a “struggle 
session”: This means that the inter-
viewer(s) WILL be harsh with you and 
their countenance will not be pleasing. 
Knowing that you are undergoing a 
struggle session or a “stress test” will 
keep you calm and will help you to 
carry on. The purpose of this is for the 
interviewer to see how well you react 
to stress. You must display confidence 
and not hesitate to state your opinion. 

TACKLING THE BIG QUESTIONS

Why do you want to do medicine?
This is by far the hardest question in a 
medicine interview.
You need not start like: “I want to do 
medicine because……”. It has to be 
personal. 
Avoid cliché items like: “ I want to do 
medicine because I want to help 
people as well as pursue a science” 
You can talk about your work experi-
ence and other experiences in your 
answer to support your argument. 
Mention your nature as a human 
being: empathetic, kind and consider-
ate and how you have demonstrated 
these throughout your life. (Estimated 
length of answer: 3-4 minutes)
DO NOT speak to fast, this will signal 
to the examiner that you do not have 
good communication skills. Structure 
your answer, be as articulate as you 
can and speak at an understandable 
speed. 

Tell us about yourself?
This is usually one of the first ques-
tions they will ask you.
This is an opportunity for you to 
demonstrate your all round personali-
ty.
What do you do in your free time? 
what are your hobbies? etc.
Mentioning that you play a sport and 
would like to continue playing even at 
university would greatly help.

Questions like these can be found on 
the following websites:
h t t p : / / b i g i n t e r -
v iew.com/b log /2014 /01 /med i -
cal-school-interview-questions.html
http://www.medical-interviews.-
co.uk/interview-questions-medi-
cal-school-interviews.aspx

Looking at some youtube videos for 
interview practice can also help. 



The Princeton Book Award
Last year, Aaron Lit, now an FIS 
alumni, won the senior section of the 
Princeton Book Awards for his aca-
demic, extracurricular, service and 
leadership achievements.

French International School is nomi-
nating another great group talented 
students to compete in the Princeton 
Book Awards this year again! Here is 
a quick look:

The Princeton Book Award for Sec-
ondary Schools is presented by the 
Princeton Club of Hong Kong to out-
standing students at the end of their 
junior year at public and private sec-
ondary schools.
The club determines the number of 
awards and schools in which awards 
are given for Hong Kong. Schools are 
selected from among those that send 
or are capable of sending students to 
Princeton. The criteria for the selec-
tion of the student includes:
intellectual promise and academic ex-
cellence exemplary service or extra-
curricular activities; and outstanding 
personal character

Do you believe you are a person that 
fulfills Princeton’s ideas of a talented 
student? Why not sign up for a nomi-
nation by approaching Ms. Hazari! 

Make sure your Curriculum Vitae is 
complete with all your talents, and 
submitted to Ms. Hazari by the 7th of 
March 2016. You will be guided 
through the process of nomination 
and submission to Princeton.

If you have any questions or inquiries, 
please do not hesitate to contact Ms. 
Hazari at ahazari@lfis.edu.hk .

Top 10 Dental Schools in 
the World

Based on the QS World University 
Rankings by Subject 2015

1. Karolinska Institute

2.  University of Hong Kong

3. University of Gothenburg

4. University of Michigan

5. KU Leuven

6. Tokyo Medical and Dental 

 University

7. King’s College London

8. University of Otago

9. Harvard University

10. University of North Caroli-

 na, Chapel Hill
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